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Preface

To venture into fields unknown is not easy. But with good company it becomes
easier. For help during the journey undertaken to finally end this project I wish to
thank the following.

Professors Göran Graninger and Lars Ingelstam who have been my mentors in
academia. Göran has encouraged me to press on in times of doubt, and Lars has
been an exacting and stimulating partner in my research. Without his support there
would have been no book.

For ideas, comments and readings of manuscripts at various stages of the project
Karin Mårdsjö, Jim Nyce, Ger Wackers, Per Ledin, Bo Dahlbom, Per-Anders Forstorp
and Hans Glimell have all been invaluable. Digging in history takes time, even when
history is only half a decade away. Without “my” librarians Christina Brage and
Rose-Marie Malmgård things would have taken far more time. Malcolm Forbes and
Karin Christoffersson gave editorial help. For details on Swedish computer history I
am in debt to many people who gave me of their time—I thank you all. I would also
like to thank friends and colleagues at Tema, my daily working place since eight
years.

The project has been generously financed by the Swedish Council for Planning
and Coordination of Research (FRN).

This book is for Kerstin, Sara and Erik and those who like me prefer to…

dance beneath the diamond sky
with one hand waving free.
Silhouetted by the sea,
circled by the circus sands,
with all memory and fate
driven deep beneath the waves,
let me forget about today until tomorrow.

(Bob Dylan)





1. Introduction

As a humanist and language teacher I have always wondered how the words we use
to describe a thing affect our way of understanding it, and also how we use it. The
simple (and somewhat stupid) idea that a hammer is a hammer because we call it so,
and only can be used for solving “hammer problems” because of this, opens the
door to a much deeper train of thought: What constitutes the technological world
and how do we interpret it? How do we find our way through it, and what do we do
to make sense of the constant flood of impressions that fill our waking (and many
sleeping) hours?

This is of course a highly philosophical issue, and since this is not a book in
philosophy I will try to base my study in a much more practical discussion. When
working with language, both spoken and written, we find that different people use
different words to describe the same phenomena. But we also find that words be-
come symbolic, that they tend to function as icons for what we want things to be,
rather than describing the “true” meaning of the things. Through this they induce a
value dimension into our use of things. Furthermore, we can see that there are many
“truths” or interpretations of what we see and do that are valid at the same time—but
that they are different for different people and different in different cultures. Once
we realise that there are many “realities” in existence at the same time, it is not a
long step to assuming that different people’s words or interpretations carry more or
less weight—or, to put it a little stronger, that power is expressed through the words
we use and that they carry convictions of different kinds.

From the studies of science and technology and their role in society, we learn
that—contrary to common belief—the “truths” presented in connection with these
two are disputable—like any other words produced by people communicating with
each other. This is not to claim that “anything goes” (though at times it does!). A
scientific finding is “made” true by those propagating it, just as a certain technology
is “made” the best solution to a problem by those constructing or applying it. Rather,
the use of a technology is not fully determined by the intrinsic characteristics of the
artefact, no more than individuals or societies can freely decide what technology
they have at hand and in what situation it can be used.

 Based on my conviction that language use is decisive for how we interpret the
world around us, and that different people use the language differently for some
reason, this study starts out from the assumption that the development and intro-
duction of a new technology is informed by a language game, a rhetorical process,
in which various actors with various kinds of interest in a certain artefact or tech-
nology try to influence how it is designed, how it is implemented and, later, how it is
used.

But technology is a wide field. What technologies would be appropriate for this
discussion? Inspired by my own long-time use of the Macintosh for text and graphic
production and discussions with colleagues of the MITS group at the department of
Technology and social change, I have directed my scholarly interest in technology
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and society towards the history of computing. Computer-based technology has played
an increasing role in society since its introduction 50 years ago, and it has undoubt-
edly been strongly formative with regard to our images of the world and our selves.1

In its early years the computer was mainly seen as a tool for mathematicians, scien-
tists and engineers, but since the mid 1960s computing has more and more been
identified as a means for making things efficient by automation of data processing
and production processes. When personal computing was introduced around 1980 a
new turn was taken in the computerisation process. The “one person—one compu-
ter” concept combined with the continuously improved graphic interfaces has pro-
vided us with a technology that can take many shapes—e.g. as a “tool” for writing,
drawing, layout, spreadsheet calculation, design, creating and searching databases.
Today rapid technical progress and the convergence of information and communi-
cation technologies (ICT) strongly enhance globalised information seeking and dis-
tribution possibilities.

This development has inspired critics and philosophers who think and talk about
technology’s role in society to dub computer technology as “revolutionary”. And
since the product of computing often is “information” in one sense or another, the
idea has been proposed that we are leaving the industry-based society and are mov-
ing into an “information society”. In this process computers and computerised tech-
nologies are believed to play the leading part. But the charisma and high symbolic
value assigned to computers and computerised activities may lead us to overrate
their importance until too late. Also, in the unreflecting praise of progress we do not
see the problems that computing presents.

This opens the door to a discussion of the rhetorical aspects both of our rela-
tionship with technology and of technology itself. How we think and talk about
technology matters, because thought and language are the base of communication—
of the social construction of reality—and thus form our technology. But it is also
true that the artefacts “talk back to us”, and help to set the frames of our minds.
Language use is never neutral. Both technology and talk about technology are rhe-
torically “charged” by the actors, both users and producers, as well as other propa-
gandists and critics.

I want to place this work in a tradition that looks at the relation between “soci-
ety” and “technology” in this perspective. The technological imperative is strong—
not least in a highly technicalized industrial country like Sweden. But it is human-
kind that builds the machines and it is, in the words of Protagoras, humankind that
has to be the measure of the world.2

1  Computers as “defining technology” cf. J. David Bolter Turing’s Man: Western Culture in the
Computer Age (Chapel Hill: University of North Carolina Press, 1984), and Svante Beckman “A
world-shaping technology” in Magnus Karlsson & Lennart Sturesson (eds.) The World’s Largest
Machine. Global Telecommunications and the Human Condition (Stockholm: Almqvist & Wiksell
International, 1995).
2  According to tradition the first proponent of reality construction ideas was the great sophist
Protagoras (500 BC) with his “homo mensura” maxim: “man is the measure of all things, of the
things that are that they are, and of the things that are not that they are not.” His major opponent
was of course Plato, who despised the sophists for relativising truth and made Protagoras a major
target of attack. The battle has been raging ever since. Quotation borrowed from Bo Dahlbom &
Lars Mathiassen Computers in Context. Philosophy and Practice of Systems Design (London:
Blackwell, 1993).
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The course of argument in this book

Computers, computing technology or ICT are clearly a key defining technology of
the late 20th century. In the period from 1950 until today we have seen a fabulous
expansion within this technological field. The scientific and engineering achieve-
ments are impressive in themselves, but the impact on society and everyday life may
be even more interesting, since so many things which we today take for granted
would be impossible without computer-based technology. If a group of artefacts has
these vast implications, they are likely to change our minds. And that is where lan-
guage and language use come into focus.

The rapid changes in the technological base for computing are reflected in the
language use connected to this technology. Early computers were mostly of interest
to a small expert community, which quite soon developed its own “dialect” from
which only a few words and terms seeped through to the world outside the labora-
tories and workshops. But from the 1960s onwards, computing has more and more
become an interest in wider circles, and today hardly anybody is unaffected. At
several instances there has been so much over-heated talk about this technology, that
“hype” seems to be a correct description, the latest being “Internet”. Rhetorical lan-
guage use among relevant social groups in connection with the introduction of new
technology is therefore of great interest. This is important if we want to find out how
a change of technological base changes our way of thinking and talking about tech-
nology.

In the third chapter of the book, I will argue that a combined actor-based rhe-
torical and historical approach to the study of computing can be fruitful with regard
to obtaining a broader understanding of technology’s role in society. The purpose
there is to present some approaches to the study of technology, and to give a first
idea of how rhetorical analyses might contribute to our understanding of technological
discourse.3

The theoretical basis for this study draws its inspiration from two traditions. First,
the linguistic and literature studies that have taken am interest in rhetoric and dis-
course analysis as a means for studying speech acts and argumentation (written or
visual) in order to understand human communication, knowledge and thought. Sec-
ond, the historical and sociological studies of science, technology and society that
build on the assumption that reality is socially constructed, and thus also science and
technology.

From the social construction of reality one can move to the social construction
of science and technology. In the sociology of science much attention has been paid
to the fact that within the scientific community “truth” or “reality” can be disputed
much on the same grounds that we can argue over people’s different opinions. In the
same way as science has had a very strong say in the development of modern soci-
ety, technology has played an immense role in forming the conditions for everyday
life. Today both scientific and technological rationality are questioned to a much
greater extent than before.

3  The concepts of “discourse” and “technological discourse” will be discussed further in Chapter
3. By discourse is usually meant: i) a long and serious treatment of a subject in speech or writing
ii) written language (def. from Webster’s Third New International Dictionary (1981)). Here the
more Foucaultian practice is intended.
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The idea that reality is socially constructed has a strong bearing on language
and communication studies. As hinted at before, this study follows two main tracks:
i) computing and computer history and ii) an actor-based analysis of technological
discourse. This can of course seem an unusual mix, but there are few technologies
so closely associated with persuasive “talk” as computers and information technol-
ogy (IT). Therefore, if we are interested in how people talk and think about technol-
ogy and its development, the history of computing can supply us with a rich empiri-
cal material for rhetorical analyses.

The dialectic between actors (humans) and human-made artefacts can be fol-
lowed in the language use. The technological discourse—the arguments, images,
icons, metaphors, symbols, etc.—in which the actors participate is a key to under-
standing. Actors try to persuade other actors, and to rhetorically charge reality, thus
propagating their own interpretation of it. One way of studying this process is to
analyse different kinds of “text” that the actors produce (text used in a very wide
sense), e.g. documents of national technology policy, state official reports, market-
ing and PR material, advertisements, newspaper articles, reviews and books.

Some of the most commonly used computer rhetoric has been hinted at in the
title of this book. For example “intelligence” has been a useful—though abstract—
ally called into service by different actors in order to propagate their interpretation
or image of this technology and its potential. Technological properties (speed, size,
volume, efficiency) have proven very useful as vehicles for “selling” computers and
information technology. However, these are old and well-known arguments that were
also used about e.g. steam engines, the railway, electric power and the automobile in
the 19th and early 20th centuries to describe how a new time was coming.4 But the
long tradition of coupling progress, a new social order and a better life to techno-
logical properties has reached new heights in the computing era.

In the second chapter of the book, I will try to illustrate computing as a special
case of technological discourse by giving examples of computing as a defining tech-
nology in modern society. Four epochs in the development of this technology which
also characterise the language use are presented, together with a very brief overview
of Swedish computer history.

Objective

The main objective of this study is:
– to study how rhetorical language use among relevant social groups

relates to the introduction of new technology, with examples taken from
Swedish computer history

Secondary objectives are:
i) to systematically try to describe (certain) changes in the language use

over time
ii) to present to the research community a picture of three instances in the

development of Swedish computing, covering both the technical side and
the language use

iii) to contribute empirically to the emerging field “rhetoric of technology”

4  Many good examples of this can be found in Joseph J. Corn (ed.) Imagining Tomorrow: History,
Technology, and the American Future (Cambridge, Mass.: MIT Press, 1986).
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In order to study computing discourse I have distinguished four epochs in the de-
velopment of computing for which the technological frame and the rhetoric coin-
cide. The empirical focus of the study will be on three instances in Swedish com-
puting history when new technologies or solutions to problems were introduced.
The three examples of “computer rhetoric”, covering different periods, are: the main-
frame paradigm of the mid 1960s as it developed in the so-called CFU project (Data-
saab D21 versus IBM 1401 and System/360); the personal computing function as
seen through the marketing of the Swedish microcomputer Luxor ABC 80 in 1978-
81; and visions of information superhighways as expressed by different actors in
1994-95.

The three cases differ somewhat in approach and design, mainly because of the
access to sources and the time span, but also because the discourse is different.
Central concepts for the analysis will be: technological frame, relevant social groups,
arguments and images (these are presented in Chapter 3). Methodically, the study is
quite straightforward: I have collected material from archives, by following the de-
bate for several years and by studying secondary sources. I have also made some ten
interviews with people who have been engaged in the Swedish computerisation proc-
ess at different levels and times. The combined historical and rhetorical analysis is
principally carried out in the form of text analyses.

How the story is designed

This book consists of seven chapters. The first you have just read. Chapter 2 focuses
on computing as a special case of rhetorical practices. Here I also try to establish
four periods in the development of computing that can serve as an analytical frame.
Chapter 3 gives a presentation of the theoretical basis underlying the study, as well
as a tentative synthesis of concepts and methods used for my analysis of technologi-
cal discourse. Chapters 4, 5 and 6 contain the empirical material that I use to analyse
the computing discourse, as well as a discussion of the findings from my three cases.
Chapter 7 holds a discussion on how the study of computer rhetorics could be devel-
oped further—and some steps towards a rhetoric of technology.

* * *





2. Computing—a technology
with rhetorical implications

In the Introduction I have suggested that the world of computers and computing can
serve as major sources for “texts” if we want to study technology with a rhetorical
approach. In this chapter, I will discuss how computing and computer technology
serve as “mindsetters” for our society. I will also account briefly for the historical
development of computing in Sweden, and finally arrive at a structure for the em-
pirical investigation.

Computers as defining technology

Technological artefacts are formative with regard to how we think and feel about
ourselves and society: the steam engine, electricity, telephones, automobiles, plas-
tic, space rockets, have all been called upon to describe how society will change and
what the future will be like.1 This is mirrored in expressions like “the plastic age”,
“the atomic age”, “the space age”, and other optimistic technological visions, all of
them expectations of future evolutions that have not always had any resemblance to
the actual development. In our time (the last decades of the 20th century) computers
and computer-based information technology have probably served as the most im-
portant source or vehicle in this image-creating process. The immensely improved
possibilities of processing, storing and retrieving data, together with the concept of
the “automaton” or the self-regulating machine, have been decisive for the content
of many of our present images of technology and society.2 Both technology opti-
mists and dystopic visionaries—science-fiction writers not to be forgotten—have
proclaimed the near future as the era of automatons or robots making humans redun-
dant. Others, who talk in a humbler voice, have pronounced our time the “informa-
tion society” or sometimes the “knowledge society”.

During humankind’s walk from “stone age” to “computer age”, innumerable
technologies or technological artefacts have been contrived and taken into use in

1  For further discussion see Joseph. J. Corn (ed.) Imagining Tomorrow: History, Technology and
the American Future (Cambridge, Mass.: MIT Press, 1986).
2  See e.g. Corn (1986), J. David Bolter Turing’s Man: Western Culture in the Computer Age
(Harmondsworth: Penguin Books 1986), David Porush The Soft Machine. Cybernetic Fiction
(New York: Methuen, 1985), Theodore Roszak The Cult of Information. The Folklore of Com-
puters and the True Art of Thinking (New York: Pantheon Books, 1986), Joseph Weizenbaum
Computer Power and Human Reason (San Francisco: Freeman, 1976), Sherry Turkle The Second
Self: Computers and the Human Spirit (New York: Simon and Schuster, 1984), Neil Postman
Technopoly. The Surrender of Culture to Technology (New York: Knopf, 1992), Nicholas Negro-
ponte Being Digital (New York: Knopf, 1995), Paul N. Edwards The Closed World. Computers
and the Politics of Discourse in Cold War America (Cambridge, Mass.: MIT Press, 1996), Rob
Kling (ed.) Computerization and Controversy. Value Conflicts and Social Choices (2nd rewvised
Edition) (San Diego: Academic Press, 1996). For a discussion on this, see also Magnus Johansson
Retorik för informationssamhället (Tema T arbetsnotat 80) (Linköping: Univ., 1991).
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order to extend our capacity and make work more efficient. But these have mostly
been associated with the body and physical activities, and subsequently given rise to
images based on this. Some have extended the mind, like writing and mathematics.
The new digital technologies—computers and ICT—have primarily been designed
to empower our mental abilities. And thus given rise to the image of augmenting the
capacity of the brain and increasing our efficiency as we do “brain work”.

Classicist and computer scientist Jay David Bolter, in his book Turing’s Man,
remarked as early as 1984 that computers are the new “defining technology” of our
times. Not only is information technology having a revolutionary impact on society,
argues Bolter, but it is actually redefining humanity’s role in relation to nature, or in
other words, changing the way we view ourselves. While previous paradigmatic
shifts in means of communication—the automobile and the telephone—came of age
in the early twentieth century, Bolter remarks, neither the computer nor electronic
digital technology has not yet reached maturity. As a calculating device, a machine
that controls machines, the computer holds a special place in our cultural landscape.
As examples of previous technologies that have redefined humankind’s relation to
nature Bolter mentions the clock and the steam engine, but also other devices have
served as defining technologies. Characteristic of a defining technology is that it
develops links, metaphorical or otherwise, with a culture’s science, philosophy, or
literature; it is always available to serve as a metaphor, example, model, or symbol.
Its effect is that of a magnifying glass, remarks Bolter, collecting and bringing into
focus seemingly disparate ideas.3

Information as a natural resource

Our images of technology affect the design and use of it. One such formative image,
infused by technology, is “the information society”. Futurologists, social critics and
researchers have predicted that knowledge, information, and communication will be
more important assets and generators of profit than commodity production in a soci-
ety dominated by computers and information technology; which in its turn will have
the effect that the group of people that possess and/or control these will be leading in
society.4 The forecasting literature has grown to an industry since the mid 60s, exert-
ing more or less influence on policy-making and political agendas.

The fact that a category of people in society has a priority of interpretation is
nothing new in itself, but seen together with the alleged (or actual) coming of the
information society it becomes a much more pressing problem, since the increase

3  Bolter (1986); Introduction, p 11. (Maybe we are closer to maturity now, 15 years later?)
4  See e.g. Peter Drucker The Age of Discontinuity (Heinemann: London, 1969); Alvin Gouldner
The Future of Intellectuals and the Rise of the New Class (London: Macmillan, 1979); Daniel
Bell’s hypothesis on “professionals” in The Coming of Post-Industrial Society. A Venture into
Social Forecasting (New York: Basic Books, 1973); Yoneji Masuda Computopia (Tokyo, 1966) or
The Information Society as Post-Industrial Society (Washington, DC.: World Future Society,
1981); Alvin Toffler The Third Wave (London: Collins, 1980). In connection with this different
ideas as to new classes have been proposed. “Knowledge” and “intelligence” become important
arguments in the struggle for power in society. In this struggle technology is taken as an ally in
order to ensure that one’s own group (class) has the possibility of enjoying privileges in society,
and vast amounts of social and cultural capital are invested for this purpose. Therefore, would a
technology that emphasises “intelligence” be extra attractive for a group that has been marginal-
ised in the second half of the 20th century—the intelligentsia (intellectuals). An equally strong
theme in the public debate is the discussion of whether many job opportunities have been ratio-
nalised or totally lost because of automation.
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and spread of information is supposed to create new social conditions. Putting it
more simply, this change of economic base leads to advantages for those who have
early access to information, while others may be left in an uninformed backwater.
All according to the presumption that information gives knowledge, and knowledge
gives power. This of course only if the idea that information is a vital asset is ac-
cepted. If not, limitless access to information will not be as crucial. Subsequently, it
has been proposed that the abundance of information rather causes chaos or over-
flow, and that quantity not necessarily corresponds to quality.5

What “information” really is, is not totally clear either. Far from being an ab-
solute concept, the term is given different meanings depending on intentions and
context. At the one technical-scientific extreme, information is often defined as an
objectively measurable entity, like energy and movement; and at the other more
linguistic-philosophical extreme, information has been defined as “a difference that
makes a difference”.6 According to this definition, information is seen as consisting
of symbols that we interpret, and the relation between the symbols creates meaning.
The significant differences that form the building blocks of information, are depen-
dent on person, time, relations and are inevitably coupled to the people that use
them. The communicative aspect of information, in the sense of “exchanging expe-
riences”, is stressed in the definitions used in the linguistic and communication sci-
ences; the quality and content of information depend on the people that use it and
the context.

5  For a critical discussion on different visions of computerised information systems, see Rob Kling
& Roberta Lamb “Envisioning electronic publishing and digital libraries: How genres of analysis
shape the character of alternative visions” in Robin M. Peek, Lois Lunin, Gregory Newby &
Gerald Miller (eds.) Academia and Electronic Publishing: Confronting the Year 2000 (in press)
(Cambridge, Mass.: MIT Press, 1996). For a Swedish discussion see e.g. Lars Gyllensten “Infor-
mation, skeninformation och brus” in Människan i framtidens kommunikationssamhälle (Ds Ju
1973:23) (Stockholm: Sekretariatet för framtidsstudier, 1973), Lars Ingelstam Snuttifiering—
helhetssyn—förståelse. En tänkebok om kunskap i informationssamhället (Lund: Studentlitteratur,
1988), Lars Ingelstam & Lennart Sturesson (eds.) Brus över landet. Om informationsöverflödet,
kunskapen och människan (Stockholm: Carlsson Bokförlag, 1993); cf. Neil Postman Amusing
Ourselves to Death: Public Discourse in the Age of Show Business (New York: Penguin Books,
1985) and Technopoly (1993); Roszak (1986).
6  “The elementary unit of information—is a difference that makes a difference”, the maxim
devised by anthropologist Gregory Bateson in his Steps to an Ecology of Mind (New York:
Chandler Publishing Co, 1972). The first “scientific” definitions of “information”, directed
towards new technologies of communication, were made by Norbert Wiener in Cybernetics. Or
Control and Communication in the Animal and the Machine (New York: John Wiley & Sons,
1948) and by Claude Shannon & Warren Weaver in The Mathematical Theory of Communication
(Urbana, Ill.: University of Illinois Press, 1949). Others that have attempted a definition of “infor-
mation” are e.g. Börje Langefors Theoretical Analysis of Information Systems (Lund, Sweden:
Studentlitteratur, 1966).
    A standard “computing” definition of information would be: Formally, collections of symbols.
This is the sense in terms such as information processing, information technology, or information
theory. Symbols in turn may be defined as patterns that carry meaning, which therefore serves as
an alternative definition of information. A piece of information may be regarded from three main
viewpoints. (a) From the human behavioural viewpoint, some purpose underlies the creation of a
piece of information, and some effect (observed action or inferred state of mind) may follow from
its receipt. (b) From the analytical, linguistic viewpoint, a piece of information may be described
in terms of what it refers to, its meaning, and its structure. (c) From the physical, engineering
viewpoint, a piece of information may be described in terms of its physical manifestation—the
medium that carries it, the resolution and accuracy with which it is inscribed, the amount that is
output, conveyed, or received, etc. (Oxford Dictionary of Computing (3rd edition; CD-ROM
version) (Aylesbury: Market House Books Limited, 1983, 1986, 1990)).
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In a discussion of information technology and society, a definition of infor-
mation that says “data created, stored, and transferred via electronic media” covers
the technological aspect of “information retrieval” (computers handle and store sym-
bols), while a definition of information in the social context must consider the
epistemic and cognitive aspects of the mediated message in relation to sender and
receiver.

Images of computing

One basic assumption in this study is that the images7 a certain technology gives rise
to, and the words and metaphors used to describe it, decide how a specific product is
designed and also how it will be used in practice. The present “Zeitgeist” is pro-
jected onto technology, and influences not only how technology in itself is con-
ceived and/or interpreted, but also what kind of technology is believed to be useful
for “solving” problems, both close at hand and in society as a whole.8

Different actor categories often carry group specific images related to various
technologies, depending on their social/economic/political relation to these. For a
person that finds herself “within” a certain technology, problems are defined and
experienced totally differently to what they appear for a person who stands “out-
side”. Thus, the designer of a pay-phone sees other difficulties than the users of it.
But it can also be that a certain technology is developed in order to fill a specific
need the designer has identified in society. This technology may later be used in a
completely different situation, because the users had another image or conception of
the specific technology, and have made it fill totally different needs than what the
designer had in mind.9

7  I use the term “image” in a very generic sense, as a collective for the words, concepts, meta-
phors, models of thought, etc., but also pictures and illustrations that are used in the technological
discourse. (See Chapter 3.) Cf. Bernward Joerges “Images of Technology in Sociology: Computers
as Butterfly and Bat” in Technology and Culture Vol. 31, No. 2, 1990, pp 203-227, and Edwards
(1996).
    “Images” and “icons” in technology advertising are e.g. discussed in John Law’s book on the
“TSR2” aircraft (forthcoming); cf. also W. J. T. Mitchell Picture Theory (Chicago: University of
Chicago Press, 1994), and Gunther Kress & Theo van Leeuwen Reading Images. The Grammar of
Visual Design (London: Routledge, 1996).
8  This definition draws its influences from Wiebe Bijker “The social construction of Bakelite:
Towards a theory of invention” in Wiebe Bijker, Thomas P. Hughes & Trevor Pinch (eds.) The
Social Construction of Technological Systems. New Directions in the Sociology and History of
Technology (Cambridge, Mass.: MIT Press, 1987), Wiebe Bijker Of Bicycles, Bakelites, and Bulbs
(Cambridge, Mass.: MIT Press, 1995), and Bijker and Law “General introduction” in Wiebe Bijker
& John Law (eds.) Shaping Technology/Building Society (Cambridge, Mass.: MIT Press, 1992).
Cf. Harry Collins Changing Order. Replication and Induction in Scientific Practice (London:
SAGE Publications, 1985) and Harry Collins Artificial Experts. Social Knowledge and Intelligent
Machines (Cambridge, Mass.: MIT Press, 1990); see also Joerges (1990).
9  See e.g. Bijker et al. (1987), Bijker & Law (1992), Bijker (1995), Donald MacKenzie & Judy
Wajcman (eds.) The Social Shaping of Technology: How the Refrigerator Got its Hum (Milton
Keynes: Open University Press, 1985), Corn (1986), Collins (1985, 1990). See also Bo Dahlbom
“The idea that reality is socially constructed” in C. Floyd, H. Züllighoven, R. Budde & R. Keil-
Slawik (eds.) Software Development and Reality Construction (Berlin: Springer Verlag, 1992).
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Computer metaphors in technological discourse

Technical artefacts are in themselves a powerful locus for metaphors, and for the
conceptual frame “the information society” computer technology is a rich source of
metaphors. Indeed, the computer and computerisation can very well be seen as a
“root metaphor” in this description or vision of society.10 Here I will present one
attempt at analysing computing as generator of metaphors made by two Swedish
scholars, but also Porush (1985), Coyne (1995) and Edwards (1996) have made
important studies of the metaphorical dimensions of this technology. (This can be
compared to Barry’s (1991) analysis of “computerese” referred to later.)

In a report from the Swedish research project MDA called “An artificial world”,
Bo Dahlbom and Lars-Erik Janlert discuss the different metaphors that are used for
describing and thinking about computers and information technology.11 They argue
that the metaphors used in order to understand computers can roughly be sorted into
three categories, depending on which aspect of computer usage they try to cover:

Structural metaphors refer to the inner structure and mechanisms of computers
and computer systems. They build on the structure of computer systems and the
computer’s way of working. They can be e.g.: The computer as mechanical con-
trivance, similar to a clockwork. The computer as calculating device. The computer
as formal symbol manipulator. The computer system as a society. The computer as
electronic brain, as neural network.

Functional metaphors refer to the outer function: design, behaviour, handling
and purpose of computers and computer systems. These metaphors can be e.g.: The
computer as tool. The computer as automaton. The computer as oracle. The com-
puter as bureaucrat. The computer as person. The computer as game or toy. The
computer as communication medium. The computer as information store. The com-
puter as expert. The computer as prosthesis (artificial limb).

System metaphors refer to the position/role of computers and computer sys-
tems in a human and social environment, i.e. the relationship between computer
system and humans and human organisations. Examples of these metaphors are:
The computer as authority, as administrator. The computer as a resource, like water
and electricity (“computer power”). The computer as information carrier. The com-
puter as Fate (“it’s on data”). The computer as emancipator. Computer use as craft.
Computer use as play. The computer as producer.12

10  For interesting discussions on cybernetic metaphors, see Porush (1985), Edwards (1996),
Richard Coyne Designing Information Technology in the Postmodern Age. From Method to
Metaphor (Cambridge, Mass.: MIT Press, 1995); see also Joerges (1990). The central concept of
metaphors as structuring our way of thinking and talking is described in George Lakoff & Mark
Johnson Metaphors We Live By (Chicago: University of Chicago Press, 1980).
11  Bo Dahlbom & Lars-Erik Janlert En artificiell värld. Forskningsläge och forskningsbehov
MDA-rapport 1988:1 (Stockholm: Allmänna förlaget, 1988). A shortened version published as
“An artificial world: An invitation to creative conversations on future use of computer technology”
Scandinavian Journal of Information Systems Vol. 2, 1990, pp 85-100. (MDA = människor-
datateknik-arbetsliv ≈ man-computers-working life.)
12  Dahlbom & Janlert (1988), pp 53ff. Cf. Carolyn R. Miller “Opportunity, opportunism, and
progress: Kairos in the rhetoric of technology” Argumentation Vol. 8, No. 1, 1994, pp 81-96,
where spatial and temporal metaphors as a part of kairos in the technological discourse are dis-
cussed.
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A strong—and widely discussed—metaphor of computing machinery is that of
the computer as a tool.13 According to Dahlbom & Janlert, the metaphor “the com-
puter as tool” presents a double heritage. First, the computer has a functional deno-
tation, it can be likened to a hammer or a plane—where the user decides what the
tool shall be used for, even though it has certain built-in properties that make it more
or less suitable for a specific activity. Second, the comparison with a tool is a system
metaphor, which builds on the image user-tool-product. That is how e.g. “personal
computing” shall be understood. The PC becomes an augmentation/amplification of
the user’s capabilities, and it is her intentions that decide how the tool/computer is
used. (But tools are also compelling; they form a technological frame, in which we
are enclosed!)

The “automaton” and “tool” metaphors represent two different ways of look-
ing at technology. The automaton metaphor builds on the rational, bureaucratic and
industrial system view developed in the 1950s and -60s (but it really dates back to
Descartes). The tool metaphor builds on the image of technology as a means of help:
the person who masters and uses the machine is in focus, while the computer is seen
as an instrument, lacking in independence. Seen in this perspective, for example the
wordprocessor is only another item in a series of writing tools we have used through-
out the centuries.14 Below I present a few of the different connotations the two key
images give rise to:

13  Se for e.g. Bo Sundin (ed.) Is the Computer a Tool? (Stockholm: Almqvist & Wiksell Interna-
tional, 1980) and Herman Haken, Anders Karlqvist & Uno Svedin (eds.) The Machine as Meta-
phor and Tool (Berlin: Springer Verlag, 1993), or Rob Kling “Computers as tools and social
system: The car-computer analogy” in Rob Kling (ed.) (1996), pp 16-21.
14  For a stimulating discussion of different techniques for enhancing our administrative skills, see
James R. Beniger The Control Revolution: Technological and Economic Origins of the Informa-
tion Society (Cambridge, Mass.: Harvard University Press, 1986).
15  John A. Barry Technobabble (Cambridge, Mass.: MIT Press, 1991).

The technological discourse in computing has been analysed on a word level by
John A. Barry in the inspiring volume Technobabble.15 Barry chronicles an impor-
tant linguistic development, which he has termed “technobabble”—i.e. the perva-
sive and indiscriminate use of computer terminology, especially as it is applied to
situations that have nothing to do with technology. The term technobabble could,
according to Barry, refer to all the languages that describe the areas subsumed under
the rubric of high technology (computers, biotech, aerospace, robotics), but his spe-
cial interest is the computer industry. Barry explains that his guiding premise has
been that what used to be called “computerese” has transcended its fundamental

AUTOMATON TOOL

second self partner

max smart max flexible

system help

information factory function

intellectual prolongation

substitute augmentation

Table 2:1. The two key images “automaton” and “tool” are mirrored in the different words used to
describe computers.
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purpose: to describe and explain computing. Although it still fulfils its original func-
tion, it frequently steps outside these bounds to describe the human condition. Con-
versely, Barry states, in the computer industry the human condition is frequently
explained in terms of technological metaphors.16 He defines technobabble as fol-
lows:

Technobabble [as compared to psychobabble] takes terms from the computer industry
and puts them into extracomputer—often anthropomorphic—contexts. In technobabble,
technical and colloquial terms from computing are applied to human thought, proc-
esses, and interactions—and vice versa. When people break into the conversation of
others or are interrupted by someone, they are said to be in ‘interrupt mode’, whereas
two computers interchanging data are ‘talking to’ each other. Psychobabble is mostly
self-indulgent palaver; technobabble personifies technologies and objects and objectifies
people. At their worst, they both serve as noise, signifying, little or nothing, or as an
obfuscatory mechanism.17

When do we see technobabble develop? asks Barry. The situations are many when
jargon—or a useful sociolect—becomes a drawback:

Computer jargon devolves into babble under the following—among other, secondary—
circumstances: when it is used as a filler or decoration; when it is employed intention-
ally for obfuscatory purposes; when it is employed gratuitously; when it is used obses-
sively; when it is used by those unfamiliar with its meaning in an attempt to sound as if
they know what they are talking about.18

According to Barry, technobabble fulfils two fundamental purposes: i) to describe
computer technology and related phenomena among like-minded people in a pro-
fession, and ii) to serve as a lingua franca for describing everything from human
interaction to the state of the world.19

Barry’s thorough examination of the computing argot or jargon—and its wide-
spread influx into general language (and the take-over of metaphors for describing
human activities)—can serve as a point of departure for a deeper rhetorical analysis
of technological discourse. Barry catalogues the “buzzwords” which are the basis
for this type of language. He also points out the importance of “computerese” as a
source of metaphors; metaphors that according to my approach to language use are
decisive for our way of constructing and interpreting the world in which we live.

In table 2:2 I have listed four categories of functions of computers that can be
distinguished in computing discourse. These are not exhaustive, still they comprise
important dimensions of computing that the actors use to describe technology. The
functional dimensions can be compared to the “buzzwords”, images and metaphors
of computers described above.
The “control” image builds on the manipulatory and steering functions of comput-
ers; in the most extreme case the “big brother” or “robot state” impends. “Rationali-
sation” is maybe the most important function of the whole computerisation process
in society. Computers answer to a need of doing more, faster. The computer as “mental
help” is what distinguishes this technology from other, more physical ones, while
the image of the “emancipator” builds on the need for—and dream about—freedom
through technology.

16  Barry (1991), p xii.
17  Barry (1991), p 4.
18  Barry (1991), pp 4-5.
19  Barry (1991), p 5.
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In this book I will use images and metaphors in a very generic sense to characterise
features of the technological discourse the actors that appear in the cases engage in.
Several of the above-mentioned functions will be found in the computer rhetoric
analysed in the empirical chapters.

History and the computer

There are many ways of structuring a historical material. First the time span must be
decided. We have to ask ourselves, is there a definite starting point, or are the begin-
ning and the end more undefined? Shall we count in years, decades or centuries? In
a historical account where technology is a central issue an unconsidered division
based on the dates and years when “new” artefacts were launched is common. Thus
a historian of computer technology easily ends up letting “the new IBM model so
and so” be decisive.20 Such an account tells a story of technology pushing social
development in front. Kindred to this approach are the numerous tales of “inventor
heroes” who fought not only nature but also disbelieving contemporaries, but fi-
nally attained success.

To try to divide technological development into some kind of periods is by
nature a somewhat shaky business, thanks to the fact that it is hard, or almost im-
possible, to make clear-cut boundaries around one single product, a technology or
even more so a whole industry. There are always intermediaries, crossbreeds and
phenomena that occur in many instances, making it difficult to do simple classifica-
tions, or find distinct influences. This said, I have nevertheless made such a division
into epochs in this study, and based this on observations both of the technological
features of computing and the computerisation process, and of the language used to
talk and think about it. One such observation is that technology and language use

Control tool Rationalisation Mental help Emancipator

sorting calculator wordprocessing access to information
(knowledge)

store bookkeeping, office free text search democracy support

register public administration expert system hacker

process control production simulation Internet

tax control design virtual reality, cyberspace telework

robot robot office in the car

unmanned factory

global production

Robot state
(Orwell/Masuda)

virtual organisation Computopia
(Masuda)

20  See e.g. Michael S. Mahoney “The history of computing in the history of technology” in Annals
for the History of Computing Vol. 10, No. 2, 1988, pp 113-125. I have discussed the idea of
“winners” and “losers” in the history of computing in a paper on early analog computers in
Sweden. See Magnus Johansson “Early analog computers in Sweden—With examples from
Chalmers University of Technology and the Swedish aerospace industry” in Annals for the History
of Computing Vol. 18, No. 4, 1996, pp 27-33.

Table 2:2. Functions of computers divided into four categories, and examples of how these functions
are implemented. These can be compared to images of computers and IT in the public debate. (Sources:
Own observations and Dahlbom & Janlert and Barry.)
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have gone through parallel and very interesting changes from the time the first com-
puters were introduced in Sweden until today.

Computer generations

A common approach to giving a linear account of the development of computing,
based on the characteristics of the artefact itself, is to divide computers into “genera-
tions” depending on what technology they are based on. This technological classifi-
cation was first used in the 1960s as a way of grouping earlier machines. It has also
been used for launching new R&D projects, which means that computers not yet
existing have been classified according to this principle.

The early electronic tube (valve) constructions are usually called “generation
one”. The American built ENIAC, which was up and running by the winter of 1945-
46, is often counted as the first exemplar of this category; the first serially produced
general purpose computer was Remington-Rand’s UNIVAC 1 (designed by Eckert
& Mauchley) which was ready for the market in 1951.21

“Generation two” lived in 1958-1964, and was based on discrete transistor22

logic, with magnetic core memory; now also new magnetic tape I/O and on-line
storage was introduced. The first commercially available transistorised models, e.g.
IBM 7070/7090 and General Electric ERMA, were launched in 1958; another typi-
cal machine was DEC’s PDP-1; IBM 1401 and the Swedish Datasaab D21 also
belong to this category.

“Generation three” computers were introduced in the beginning of the 1960s
and were built with so-called SSI technology (Small Scale Integration circuits, con-
taining a few semiconductors per unit; invented at Texas Instruments 1958), at first
only available in military applications but in the mid 60’s also in civilian products
like the IBM System/360, Datasaab D22, and others.

“Generation four” computers (presented in 1971) were based on LSI (Large
Scale Integration) and later VLSI (Very Large Scale Integration) chip technology
for logic (CPU) and memory (RAM). Many high-level programming languages ac-
companied these computers. Most computers built today belong to this generation
(following the von Neumann architecture).

In 1981 Japan announced “the fifth computer generation”, which was meant as
a challenge to US and European vendors. The announcement contained estimates of
how many years it would take before a certain technical solution/function was ac-
complished by Japanese R&D (many of these specifications have not been reached

21  For an account of early computers, see e.g. James W. Cortada The Computer in the United
States. From Laboratory to Market, 1930 to 1960 (Armonk, New York: M. E. Sharpe, 1993a), and
Kenneth Flamm Creating the Computer. Government, Industry, and High Technology (Wash-
ington, D.C.: The Brookings Institution, 1988), William Aspray John von Neumann and the
Origins of Modern Computing (Cambridge, Mass.: MIT Press, 1990), Stan Augarten Bit by Bit. An
Illustrated History of Computers (New York: Ticknor & Fields, 1984), Martin Campbell-Kelly &
William Aspray Computer. A History of the Information Machine (New York: Basic Books, 1996).
22  Invented in 1947 at Bell Telephone Laboratories by Schockley, Bardeen, Brattain, and devel-
oped as a means for getting better and cheaper amplification of signals. The logic elements that
make up a digital computer’s cpu and stores were developed in the 50s. See Cortada (1993),
Flamm (1988); on IBM’s early development of these components see e.g. Charles J. Bashe, Lyle
R. Johnson, John H. Palmer & Emerson W. Pugh IBM’s Early Computers (Cambridge, Mass.: MIT
Press, 1986).
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yet).23 Intelligent machines, parallel processing, knowledge-based systems, and natu-
ral language were main features. If anybody cares to mention a “sixth generation”
this would probably be the next Japanese challenge announced in 1992, but the
rhetoric has turned in other directions: INTEL inside, connectivity, LAN/WAN,
WWW, Internet, virtual reality, etc.24

When discussing computer generations, it seems appropriate to say a little about
other computer taxonomies which are not wholly analogous to the computer genera-
tions. The first computers were big in all respects, and following this we have the
three categories big computers or mainframes, the less bulky minicomputers and the
very small microcomputers. Added to these there are “super computers” (the high-
speed/high-prestige scientific machines), “midicomputers”, “workstations” and
“small computers” (e.g. desktop, laptop, palmtop). As an effect of the constant ex-
pansion of processor capacity and memory size, today’s microcomputers are a lot
more powerful than the early mainframes, but the relative difference between the
categories remains.25 Another typological distinction that has lived on is the dichotomy
scientific/business computers (binary/digital). A third category is real-time or ana-
log computers as compared to digital, the former used mainly for process regulation
and as simulators.26

For quite a long time there was a wide interpretative flexibility of what a com-
puter really is—“calculator”, “sorting machine”, or something else—which has not
yet reached closure since new functions appear all the time. The dichotomisation
between scientific and business computers, the two main tracks in many discussions
on computer machinery originating in the 1950s, can still be found in debates. The
historical tradition split the world into two camps: the scientific, engineering, tech-
nological world versus the management, organisation, administration world. The
former camp was directed towards fast computation of heavy mathematical tasks,
long binary words and advanced arithmetic functions, and the latter towards infor-
mation data processing, data retrieval, mass storage and fast I/O-units (often re-
ferred to as electronic data processing, EDP). These categories for a long time de-
cided how people thought about computers. The dichotomisation was discussed as a
fact in the 60s, but when the personal computer had been introduced in the early 80s
the difference between the two types of use more or less became an arena for (rhe-
torically) claiming superiority.

In the 1980s a “war” was raging over operative systems, which divided micro-
computer users into two camps: (IBM) PC compatibles were taken to be the “scien-

23  See e.g. Edward Feigenbaum & Pamela McCorduck The Fifth Generation: Japan’s Computer
Challenge to the World (Reading, MA: Addison-Wesley, 1983), and Joel West “Utopianism and
national competitiveness in technology rhetoric: the case of Japan’s information infrastructure” in
The Information Society Vol. 12, No. 3, 1996, pp 251-272. But also Miller (1994) on the meaning
of the generation rhetoric.
24  For the above description I rely on Hans Lunell Datalogi—en inledande översikt (Lund: Stu-
dentlitteratur, 1991) pp 63-64; and Oxford Dictionary of Computing (1990); see also Flamm
(1988).
    Said about 6th generation computers: “In Japan there are already plans for sixth generation
computers. Between 1992 and 2002 MITI will invest over 1 billion ecus in the development of
computers with the traits and attributes of human beings—able, for example, to learn from mis-
takes, to make inferences, and to understand speech or writing that is not grammatically correct.”
Bengt Wahlström Europe 2002. Looking Ahead to a New Europe (London: Kogan Page, 1991), p
79. Cf also Bengt-Arne Vedin Resor i tid och rum Teldok rapport nr 105, 1996 (Stockholm, 1996).
25  Lunell (1991), pp 64-65, and Oxford Dictionary of Computing (1990).
26  See e.g. Stuart Hollingdale & G.C. Tootill Electronic Computers (Harmondsworth: Penguin
Books, 1965).
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tific/technical” computers, while Macintosh and others were seen as either follies or
toys, according to the one camp. The other camp associated “user friendliness” with
Macintosh and other systems, while the PC compatible computers were regarded as
parts of the “repressive society”.

This kind of periodization based on technological properties will—for the analy-
sis of technological discourse—be discussed further and somewhat modified in the
next section.

Epochs of computer development

The basic observation from historical accounts of computing is that there are many
parallel technological frames, even within one technology.27 This, though, with the
reservation that in the early days there could not be more than two or three compet-
ing discourses going on at the same time since the phenomenon was not very spread.
In this book I will use four epochs that comprise both the technology and the lan-
guage use aspects of computing to describe the shifts in Swedish computing dis-
course.

The first technological frame contains the images of the “calculating machine”
(“räknemaskin” or “matematikmaskin” were the Swedish terms), for which the sci-
entific and engineering functions were dominant. This discourse is as old as the
electronic digital computer itself. The second technological frame, “electronic data
processing and the mainframe paradigm”, was set off in the mid 1950s, starting with
the first commercially available computers. It became dominant in the mid 60s when
the computerised rationalisation of public and private administration on a larger
scale began. But office automation lives on as a major function of computing even
in the 1990s.

The third technological frame is closely related to the appearance of the per-
sonal computer (PC) around 1980, but as a concept the “one person–one computer”
image can be traced back to e.g. timesharing and distributed computer power sys-
tems presented in the late 60s. Its technological roots stems from the Intel 4004 chip.
The fourth technological frame, “Internet”, can be dated either by the emergence of
“cyber culture” (cyberpunk, cyberspace, etc.), by advances in AI research and the
computer games industry, or by a very distinct event—when politicians all over the
world started to talk about “information superhighways” in 1993-94. These ICT-
based links for communication and data transmission had their roots in the concep-
tual structure of networks, as opposed to EDP system metaphors.28

27  The concept of technological frames will be discussed further in Chapter 3.
28  See Bo Dahlbom “From systems thinking to networking” in Lars Ingelstam (ed.) Complex
Technical Systems FRN Rapport 1996:5 (Stockholm: FRN, 1996), pp 131-147.
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The scheme shows a historical division based on technology and discourse typical
of each epoch. The four horizontal lines within the figure refer to the four basic
functions of computing that have been introduced since 1946. The four columns
apply to the key images (root metaphors) that make up the four epochs I have dis-
cerned. Note that the shifts are not distinct, as illustrated by the parallel time lines.
Rather, the periodization is an attempt at capturing the key image of computer tech-
nology at a certain time. The technological frames exist (partly) in parallel, and the
shift from frame to frame is very gradual. The idea is that in the early days the main
focus of both producers and users was the scientific/engineering capacities of com-
puters, but as the use of the computer as an administrative tool got more into focus,
a new turn was taken in the rhetoric. The next shift of root metaphor was the break-
through of the decentralised personal computing function. Today “Internet” (plus
“virtual realities”) is the key image together with the functions “networking” or
“information superhighways” (networks; the computer as communication tool).

It can be noted that the three cases in this book all deal with the introductory
phase of a new technological frame. This makes them good examples of visionary
language use and rhetoric in technological discourse. (The cases are: the mainframe
paradigm of the mid 1960s as it developed in the so-called CFU project; the per-
sonal computing function as seen through the marketing of the Swedish microcom-
puter Luxor ABC 80; and visions of information superhighways as expressed by
different actors in the 1990s).

When I turn to the more rhetorical way of characterising the shifts in image within
the technological frame “computing” I look at “buzzwords” or catchphrases used by
the actors. Even though the periodization above to some extent is based on techno-
logical properties, the vocabulary around the computing community fits well into
the four technological frames described above. Indeed, the analyses of the comput-
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Figure 2:1. Dimensions of computing in “technoscience”. The four overlapping images which also
characterise the technological frames and the epochs would be: 1) calculating machine, 2) EDP and
the mainframe paradigm, 3) one person–one computer, 4) “Internet”. Main functions introduced
are: scientific/engineering, administration, personal computing, networking. These are superimposed
over the frames.
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ing discourse I have made show that the division is congruous in most respects. To
illustrate my point, I list the following “buzzwords” taken from different sources
from the corresponding time periods described above:

On Swedish computing history

In the following section I will present a brief overview of Swedish computer history
in order to fully justify the division into epochs made above. This will also serve as
a background and context for the technical and rhetorical analyses in Chapters 4, 5
and 6. My intention is not, and cannot be, to give a full historical account of this
period spanning more that 50 years, but to introduce some main lines in the develop-
ment of computer technology and computer use in Sweden and to present earlier
works on the subject. Generally, the technological development follows the same
course of events as the international, with a strong dependency on the American,
and a time lag of one or more years. Notable, though, are a few instances where the
technology front in Sweden moved comparatively fast, with the result that Swedish
computing kept pace with the US development.

Fifty years of computing

The four epochs presented above have a time span with approximately the following
divisions: calculating machine (1946-1955); EDP and mainframe (1955-1976); one
person–one computer (1976-1990); “Internet” (1990- ). It should be noted, though,
that they overlap rather than supersede each other.

Calculating machine (1946-1955)
Epoch one starts during or immediately after W.W.II, when the initial steps were
taken to procure a Swedish calculating machine, and stretches until the mid 50s,

50s 60s / 70s 80s 90s

electronic brains automatons tools VR

numbercruncher robot micros info superhighways

computer rationalisation home computing cyber

cybernetics EDP personal computer neural networks

science system computer lib Internet

experts centralised hacker ethic fuzzy logic

automation industrial democratic networking

AI dialogue NC

control decentralised on-line

batch interface

neural networks

fuzzy logic

wordprocessing

spreadsheet calculus

Table 2:3. Table of buzzwords used during the four epochs outlined above. (Source: Own observa-
tions.)
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when the first commercially available computers were installed in Sweden. Several
actors had shown an interest in acquiring one of these machines, and since the need
for faster and more reliable calculating devices had become obvious to scientists
and various bodies of the Swedish military organisation—for calculating ballistic
tables for artillery, robots and rockets, but also for different types of sights and de-
ciphering—this was made a top political issue.

 In November 1946 The Royal Academy of Engineering Sciences (IVA) asked
the government for economic support for the procurement of a “general computer”.
In January 1947 similar requests came from the natural science and technical re-
search councils. In February the government appointed a committee which two
months later gave a proposal for thorough studies of the international development,
and the constitution of a permanent body to handle procurements from abroad. For
this purpose SEK 2 million was requested. The Government wrote a bill in line with
the report, and Parliament accepted it in June 1947, whereupon a temporary com-
mittee was formed to handle the procurement. Parallel with this, five scholars had
been appointed and sent to the USA to learn more about the new technology. In less
than six months the otherwise so slow state apparatus had proceeded from idea to a
defined project.29

In 1948 the National Committee on Mathematical Machines (MMN) was ap-
pointed, with the instruction to plan and lead the work on calculating machines for
Swedish purposes, and thereby investigate the present possibilities of purchasing
from abroad, or constructing within the country. It soon proved impossible to buy a
computer from the United States, since in that country these machines were regarded
as being of the highest military strategic value. Instead it was decided that the money
should be used for trying to construct a domestic mathematical machine, and some
of the scholars commenced the work, following the theoretical and practical knowl-
edge they had brought home.30

In 1950 the so-called BARK (a relay plug-board programmed digital com-
puter) was ready. The same year the design of BESK (Binary Electronic Sequence
Calculator)—the first electronic digital general purpose computer in Sweden based
on the IAS/EDVAC concept—began and it was inaugurated in November 1953. The
BESK was for a short time in 1954 perhaps the world’s fastest civilian computer,
and was to serve as blueprint for several Scandinavian computer projects.31 For
example did the Swedish aircraft manufacturer Svenska Aeroplanaktiebolaget (Saab;
Saab Military Aircraft) built their own version of the BESK, called SARA (“Saabs
Räkne-Automat”), which was inaugurated in 1957. The electronic digital computers
were not the only projects for building calculating devices in Sweden at this time,
there were also several analog computers designed.32 By 1955 there was only one

29  For detailed accounts of this period, see e.g. Sten Henriksson “Den svenska utvecklingen” in
Peter Naur Datamaskinerna och samhället (Lund: Studentlitteratur, 1969), pp 78-97, and Hans de
Geer På väg till datasamhället. Datatekniken i politiken 1946-1963 Stockholm papers in History
and Philosophy of Technology TRITA-HOT-2024 (Stockholm: KTH, 1992).
30  Gösta Neovius, Erik Stemme, Carl Erik Fröberg, Göran Kjellberg and Arne Lindberger; see Jan
Annerstedt Staten och datorerna. En studie av den officiella datorutvecklings- och datorforskning-
politiken (FEK meddelande 41:1969) (Stockholm: Kommittén för forskningsorganisation och
forskningsekonomi, 1969) note 2.9, p 74, Lund (1988), p 102. The Swedish connection is men-
tioned in William Aspray John von Neumann and the Origins of Modern Computing (Cambridge,
Mass.: MIT Press, 1990).
31  See Jörgen Lund Från kula till data Part 1 (Stockholm: Gidlunds, 1988).
32  For a short presentation of these see Johansson (1996).
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digital computer system in use in Sweden (BESK), and by 1960 there were 25.33

These were bought by different types of users like big companies, banks and insur-
ance companies, but the major part was bought by public bodies and institutions.

Even though this pioneering period was very interesting, I have not made a
special case of it in order to analyse the computer rhetoric that undoubtedly was at
work here, for instance in the process of persuading the State to finance the procure-
ment of a calculating machine to meet the pressing need for such a device in Swe-
den. This is partly due to the fact that this period is the only which has been de-
scribed by Swedish historians of technology, but mostly because I have decided to
begin my study a little later, when computers had become a more commonly known
technology.

EDP and mainframe (1955-1976)
Case one in this study, is, in fact about epoch two, which started out with a decision
by the Swedish Government in 1955 to rationalise the State administration with the
use of the new technologies for office automation that had been coming into use in
e.g. industry, banking and insurance companies. The process that was initiated by
this decision resulted in the so-called CFU project which ran through the whole of
the next decade. This was to be the first big computerisation project in Sweden. This
year also serves as the outset of the second epoch in my periodization.

The epoch can be described by the two words “automation” and “rationalisa-
tion”. It is also the time when computers and the use of them became known to
“ordinary people”. The period from the mid 1950s to the mid 70s was characterised
by what could be called the mainframe paradigm. “Big computers–big solutions” is
a phrase that describes how computer technology was implemented in the centralised
administrative work of both public authorities and private companies. The use of the
concepts EDP34 (Electronic Data Processing) and IDP (Integrated Data Processing)
expanded enormously during the 60s and 70s. Now computers more and more be-
came machines for handling administrative routines—accounting, inventory, wages,
employees; different registers of population, national statistics, national census, taxa-
tion, social insurance systems, etc.—for which their predecessors (electromechani-
cal tabulators) had been used for more than 60 years.35 But also smaller—and
cheaper—minicomputers began to reach the market, making it possible for many
smaller organisations and companies to start using computers. The early 70s saw
many debates on the effects of computerisation, all relating to the mainframe para-
digm (large-scale computing) and different types of registers that were set up. Work-

33  The number of computers in operation increased rapidly. In 1955 there was only one program-
mable electronic computer running in Sweden, i.e. MMN’s BESK. On January 1, 1961, there were
35 machines operating in Sweden (SOU 1962:32, p 176) and in 1963 there were some 130 systems
running in the country (Bill 1963:85, p 45).
    As a comparison Kenneth Flamm in Creating The Computer (1988) gives the following statis-
tics on the number of installed general and minicomputers in the USA: 1950: 2, 1955: 240, 1960:
5,400, 1965: 24,700, 1970: 74,060, 1974: 165,040. For Japan: 1950: 0, 1955: 0, 1960: 85, 1965:
1,870, 1970: 8,800, 1974: 26,100 (Flamm (1988), p 135).
34  In Swedish ADB—administrativ (automatisk) databehandling = “automatic data processing”
(ADP); see Oxford Dictionary of Computing (1990).
35  “16 sidor om ADB i Sverige” Modern Datateknik No. 4, 1969, pp 19-34, and Statliga data-
maskiner 1970 (Stockholm: Statskontoret, Dataadministrativa enheten, 1970).
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ing life, employment and privacy were important issues which also became the sub-
ject of legislation.36

The 1960s saw the rise of the first Swedish computer company—Datasaab. Its
first product, the D21 medium-sized mainframe, was a spin-off from R&D made for
the “Viggen” fighter-bomber project carried out by Svenska Aeroplan Aktiebolaget
(Saab Military Aircraft) in Linköping, 200 kilometres south of Stockholm. But also
other industrial endeavours were successful; among them Åtvidabergs Industrier
AB (Facit Electronics) that built an improved version of the BESK called Facit EDB
in some ten units between 1957 and 1961. This was the first commercially available
computer manufactured in Sweden. Åtvidabergs had a long tradition of making of-
fice equipment such as mechanical calculators.37 In the 60s and 70s Facit was success-
ful in designing and manufacturing peripherals (paper tape punches and readers,
and a magnetic tape storage called the “carousel memory”).38 Another successful
company was Standard Radio & Telefon AB (SRT, then owned by ITT; later Stansaab
Elektronik AB) which with start in the late 1950s presented a system for comput-
erised signal processing based on radar technology for the Swedish Air Force (STRIL-
60). This was developed into a real-time computer-based system for air traffic con-
trol (ATC), which was sold to many countries in the 70s and 80s. SRT also designed
an alphanumerical video terminal (Alfaskop) which was an early IBM plug-com-
patible product.39

I will mention only one person in this period who was one of the most impor-
tant individual actors within computing; first as an engineer at Saab in the early
years, and then from 1965 Sweden’s first professor in “information processing”
(Informatics), Börje Langefors.40

One person—one computer (1976-1990)
The third epoch, during which my second case takes place, spans from the early 80s
to approximately 1990, but it really had its start in the mid 70s. What soon de-
veloped into the concept “personal computing”, and reached its peak in the late 80s,
can be traced back to the first minicomputers and timesharing systems introduced in
the mid 60s.41 The change from mainframe to PC paradigm takes place gradually

36  See Kent Lindkvist Datateknik och politik. Datapolitiken i Sverige 1945-1982 (Research Policy
Studies, discussion paper no. 170) (Lund: Forskningspolitiska Institutet, 1984), and Ds B 1981:20
Samordnad datapolitik (Stockholm, 1981).
37  Lund (1988). For a reference to “Facit” see James Cortada Before the Computer. IBM, NCR,
Burroughs, and Remington Rand and the Industry they Created, 1865-1956 (Princeton, N.J.:
Princeton University Press, 1993b).
38  Lund (1988), and Datasaabs vänner Bits & Bytes ur Datasaabs historia, Tema Bank, Datasaabs
vänner (publ.) (Linköping, 1996).
39  See Ingvar Darbäck “Drömmen om en svensk dataindustri” in Modern Elektronik No. 6-11,
1989.
40  Langefors was professor at both The Royal Institute of Technology (KTH) and at Stockholm
University. For a comprehensive presentation of his work, see Börje Langefors Essays on Infology
(Gothenburg Studies in Information Systems, Report 5) (Göteborg: Department of Information
Systems, 1993).
41  Cf. the introduction of DEC PDP-1 in 1961 and PDP-8 in 1963 and other minis. See Augarten
(1984), p 257. See also about Dough Engelbart and Xerox Park visionaries in Douglas K. Smith &
Robert C. Alexander Fumbling the Future. How Xerox Invented, then Ignored, the First Personal
Computer (New York: Quill William Morrow, 1988); Tracy Kidder The Soul of a New Machine
(Boston: Little, Brown and Company, 1981).
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during this period. The introduction of the first large-scale integrated “one chip CPU”
or microprocessor in 1971 (INTEL 400442) laid the ground for the design of the first
“micros” or “home computer kits” around 1975. The introduction of small comput-
ers that could be placed literally on the “desk top” changed many ideas of what
computing could be. In Sweden the Luxor ABC 80 micro was launched in 1978, and
it sold very well to small businesses, schools and homes (see case 2, Chapter 5). But
it was not until IBM presented the PC concept in 1981 that the spread of this “one
person–one computer” technology really took on momentum. Other personal com-
puter projects in Sweden at this time were Ericsson Step/One and the COMPIS
school computer.43 In addition to the drastically reduced cost for getting “hands-on”
experience, it was the new ideas in programming and in user interface design, and
also the availability connected to PCs, that opened the door to new uses of comput-
ers and made computing “something anyone could handle”. In spite of its obvious
dependence on hardware (artefacts), “personal computing” is in many ways a soft-
ware solution for requested functions.44 Parallel to the growth of the mass market
for smaller and cheaper PCs, the development of mainframe and minicomputer tech-
nology exploded into super computers, and the hunt for more mips and megabytes
went on during the 80s. This is also the time when the “information society” debate
emerges on a broader scale.

Another area focused on in the 70s and 80s was computer education. Many
actors outside the public administration called attention to the need of a coordinated
policy on education in the computer field. Whilst there was an obvious need for
training in computer use in working life and at the universities, the ambition here
was not only to introduce “computing” in the compulsory school but also to see to it
that all citizens should receive education in computer matters.45

“Internet” (1990- )
The division for the fourth epoch and my third case—“Internet”—is not due to a
sharp shift either in technology or programming, but serves more as a characterisa-
tion of today’s (≈1997) technological discourse and what is thought about tomor-
row. After having directed much work towards making the use of the computer easier
for the individual, many now turned towards making it easier to communicate with
it. By the mid 1990s the computer technology development had found its direction
and computing had now by and large become rather stable as a technological frame.
Global networking and connectivity were key images. The standard functions within
administration, business, engineering and science for which computer technology
can be applied were more or less defined, and the product development was best
characterised as “more of the same”. The “latest” novelties that have spread outside

42  See Paul Ceruzzi “From scientific instrument to everyday appliance: The emergence of personal
computers, 1970-1977” in History and Technology Vol. 13, 1996, pp 1-31. See also Flamm (1988),
pp. 24-25, 237; Augarten (1984), pp 264f.
43  For a discussion of COMPIS, see Thomas Kaiserfeld “Computerizing the Swedish welfare state:
the middle way of technological success and failure” in Technology and Culture Vol. 37, No. 2,
1996.
44  For instance did Apple’s first commercial success, the Apple II microcomputer, sell in large
quantities much thanks to VisiCalc spreadsheet software (see Steven Levy Insanely Great. The Life
and Times of Macintosh, the Computer that Changed Everything (New York: Penguin Viking,
1994) also the Word-Star wordprocessor served as selling argument for personal computers.
45  Lindkvist (1984), pp 57f.
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the computing community are virtual reality (VR) and “Internet” (which by some
has been named the new megatrend).

Even though engineering achievements are doubled every 12-18 months and
prices fall as performance rockets, no profound changes in the technological frame
occurred during the first half of the 90s.46 But some new concepts, mainly due to
innovations in programming, have gained interest and today “neural networks”,
“fuzzy logic”, “virtual reality”, “cyberspace” and “information superhighways” are
some of the more spectacular new functions which attract researchers, product de-
velopers and marketing people as well as politicians and other moulders of opinion.
They are all dependent on ideas that have been around within the telecom, AI-com-
munity and sci-fi literature for a long time. In the more mundane daily life of pro-
gramming “object orientation”, “client/server”, “outsourcing”, “groupware” and EDI
are widely discussed among computer professionals.

In recent years (1996-97) the growth of Internet has taken a turn about which it
is impossible to prophesy, thereby opening the door to a new interpretative flex-
ibility of the technological frame. The combination of massive storage capacities
and world-wide access, opens up for a new approach to data retrieval and presenta-
tion. Virtual museums and mail-order catalogues are two such functions which make
information of different type available for many people (at least those who have an
Internet connection). The very easy publication of texts of all kinds on the “Net” and
the equal ease of access to it, of course give such “information providers” who would
not have been allowed to legally spread their stuff as printed matters new oppor-
tunities. On the other hand, Internet provides the research community with inex-
pensive ways of publishing our findings as well.

Actor categories
In this short account of some features of Swedish computing history, a variety of
actors can be found taking part in the technological discourse. Some of the most
important being: political bodies and individual politicians, referral bodies, compa-
nies more or less related to the computer industry, engineers, scientists etc., but also
users. The user category has for most of the time been professional users, but as we
shall see in cases two and three, the non-professional users have more and more
become an object of interest to the other actor categories. Actors can roughly be
sorted into four categories which I have called users, producers, political and critics/
propagators. Together these actor categories make up the relevant social groups that
are followed throughout the histories described in the empirical chapters (Chapters
4, 5, 6).

Literature and sources for Swedish computer history

A concise and broad account of the history of computing in Sweden on an academic
level has not yet been written. Most accounts are to be found in popular science
books, in newspapers and trade journals. For example the computer magazines of-
ten put together overviews for each decade, on their anniversaries, etc. A few com-
puter science textbooks contain historical overviews. In the more personal accounts

46  Still most computers are built on the von Neumann architecture (1945), but multi or parallel
processor systems are becoming more and more common also in other computers than the extreme
numbercrunchers where non-von Neumann designs have been used for many years.
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there often seems to be a strong need to form a “canon” of the subject, beginning
with “the old boys’ network” of people who often have been in the trade since the
50s or 60s. However, there are some texts that explicitly try to account for the his-
torical process/progress, to which I of course am in debt:

Descriptions of Swedish computing before the emergence of electronic digital com-
puters in Sweden can be found in two early articles in Teknisk Tidskrift: Stig Ekelöf
“Matematikmaskiner” (1949) and Jan Hult “Automatiska räknemaskiner i Sverige”
(1955).47

The State Official Reports SOU 1961:4, 1961:60, 1962:32, 1963:85 and SOU
1981:20 present overviews of the development, mostly based on the early technical
issues and political decisions accompanying the early phases.

In 1962 Carl Erik Fröberg and Bengt Sigurd presented a popular book on comput-
ers and computer use that sought to give an account of the “state of the art” in
Swedish computing with the title Datamaskiner och deras användning inom veten-
skap, administration och språköversättning.48 Fröberg was one of the first computer
scientists, and can be said to represent the Lund University wing of early Swedish
academic computer science. Fröberg and Sigurd list areas where computers may be
of use in the near future, e.g. scientific, technical, military, administrative, transla-
tion and other linguistic applications.

Also Sten Henriksson in an addendum to a translation of the Danish computer
scientist Peter Naur’s book Datamaskinerna och samhället from 1969 gives an over-
view of the Swedish development.49 Henriksson is rather detailed on the early years
(BARK, BESK) but is mostly concerned with the 1960s, and thus the CFU project.
He also discusses IBM’s strong grip on the Swedish computer market and the lack
of a well-thought-out state policy on computing. Henriksson has also written a com-
prehensive article on Swedish computing in the recently published Swedish Na-
tional Encyclopaedia (published 1994-1996).

Jan Annerstedt, in an unpublished report from 1969, gave the first detailed
presentation of the CFU project.50 There he followed the political process and sought
to prove the thesis that corporatism was steering the state computer undertakings
from 1946 to the end of the 1960s. This report was reprinted and expanded together
with texts by three other authors the next year. This volume (Datorisering och
datapolitik Annerstedt et al. 1970), is even more explicit in the political ambition,
and the underlying message is clear: the Government is more or less accused of not
being able to handle computer policy.51

47  Stig Ekelöf “Matematikmaskiner” Teknisk Tidskrift häfte 10, årg 79, 5 mars, 1949; and Jan Hult
“Automatiska räknemaskiner i Sverige” Teknisk Tidskrift årg 85, 29 mars, 1955.
48  Carl-Erik Fröberg & Bengt Sigurd Datamaskiner och deras användning inom vetenskap,
administration och språköversättning (Lund: Bibliotekstjänst, 1962). In 1976, a revised and
extended edition called Den förlängda intelligensen. Om datorer och databehandling was issued
(Lund: Liber Läromedel, 1976).
49  Sten Henriksson “Den svenska utvecklingen” in Peter Naur Datamaskinerna och samhället.
Med ett tillägg om svenska förhållanden av Sten Henriksson (Lund: Studentlitteratur, 1969).
50  Jan Annerstedt Staten och datorerna. En studie av den officiella datorutvecklings- och
datorforskningspolitiken (FEK meddelande 41:1969)  (Stockholm: Kommittén för
forskningsorganisation och forskningsekonomi, 1969).
51  Jan Annerstedt, Lars Forssberg, Sten Henriksson & Kenneth Nilsson Datorer och politik.
Studier i en ny tekniks politiska effekter på det svenska samhället (Zenithserien 10) (Staffanstorp:
Cavefors, 1970).
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From the 1980s there are several works concentrating on the political side of
computing. Thorsten Nybom (1980) in an essay on the development of the “mod-
ern” Statskontoret (Swedish Agency for Administrative Development, SAFAD) traces
one of its origins to the new ideas in the early 1950s about rationalising the state
administration through the use of computers.52 Both Mats Bäck Datorisering och
datapolitik (1982) and Kent Lindkvist Datateknik och politik (1984) seek to follow
up and discuss all public investigations into different aspects of computerisation as
well as the legislation that was an outcome of these until the early 1980s.53 Lindkvist
gives a thorough review of initiatives and reports from others than the Government,
such as political parties, trade unions and different interest organisations during the
period. Bäck has a broader focus when he discusses social aspects of computerisa-
tion and presents many of the debates in the 1970s and 80s. His book can also be
seen as a contribution to the computer literacy debate that was highly topical around
1980.

Hans Glimell in Industriförnyelse i Norden (1988) and Återerövra datapoli-
tiken (1989) discusses the different programmes within computing that the Govern-
ment initiated during the 1980s.54 Beginning with the National Micro Electronics
programme (“Nationella Mikroelektronik-programmet”, NMP) Glimell presents the
broad efforts made by the State to promote the development of this industrial sector
in the early 80s. Independence of foreign component producers was one key area.
Also the follow-up efforts, called IT1-IT4, that were established in the latter part of
the decade are discussed by Glimell (cf. the French Nora-Minc report and the Brit-
ish Alwey programme from the same time). The IT4 programme was also the sub-
ject of an independent evaluation by the British researchers Eric Arnold and Ken
Guy at SPRU.55

Of all these it can be said that the political process was more important than the
technological developments, with the result that the centre of interest was “political
science” rather than “history of technology”.

The first political and technical history of the early development is Hans de
Geer På väg till datasamhället (1992).56 In this very detailed historical account de
Geer describes the processes that led to the 1963 decision in Parliament to create the
CFU system. He also gives details of the early initiatives from 1946 that led to the
building of the BARK and BESK computers. de Geer polemizes with earlier ac-
counts that stressed the “IBM hegemony” too much.

The most comprehensive history of older Swedish computers is Jörgen Lund
Från kula till data (1988, part 1; and 1991 part 2, mimeo).57 Lund’s project is really
to make a chronicle of the history of intellectual and mechanised mathematics, but

52  Thorsten Nybom “Det nya statskontorets framväxt 1960-1965” in Arne Granholm & Margot
Rydén (eds.) Statskontoret 1680-1980. En jubileums- och årsskrift (Vällingby: Liber förlag, 1980).
53  Mats Bäck Datorisering och datapolitik (Malmö: Liber förlag, 1982/1985); Lindkvist (1984).
54  Hans Glimell (ed.) Industriförnyelse i Norden. 80-talets programsatsningar på mikroelektronik
(Roskilde: Förlaget Samfundsøkonomi og Planlægning, 1988), and Återerövra datapolitiken! En
rapport om staten och informationsteknologin under fyra decennier (Tema T rapport 20) (Lin-
köping: Univ., 1989).
55  Eric Arnold & Ken Guy Evaluation of the IT4 programme (Final Report, Stockholm, May
1992) (Brighton, Sussex: Technopolis & SPRU, 1992).
56  Hans de Geer På väg till datasamhället. Datatekniken i politiken 1946-1963 (Stockholm Papers
in History of Technology, TRITA -HOT-2024) (Stockholm: FA-rådet, 1992).
57  Jörgen Lund Från kula till data (del 1) (Stockholm: Gidlunds, 1988), Från kula till data (del 2,
mimeo) (Stockholm: Tekniska Museet, 1991).
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the result is a detailed description of Swedish computer development, with a close
focus on technical aspects.

The National Museum of Science and Technology in its yearbook Daedalus
1978/79 and 1987 contained several articles on computing, with references to Swedish
developments.58

Another detailed technology-based history of earlier phases of Swedish com-
puting history are the (so far) three volumes from Datasaabs vänner, called Tema
D21 (1994), Tema Flyg (1995), Tema Bank (1996).59 These are put together by former
Datasaab employees and contain much material from the Datasaab archive depos-
ited at Landsarkivet in Vadstena, but also personal recollections from people active
at Datasaab between 1956 and 1991, the year when the company was sold to ICL.

In Hans Lunell’s textbook on computer science, Datalogi—en inledande översikt
(1991), there is a short account of Swedish developments and classification of com-
puters.60

The only academic dissertation with broad history of technology ambitions is
Roland Sjöström’s Positionering under strategisk osäkerhet (volumes 1 and 2,
1996).61 Sjöström has followed the “rise and fall” of the Swedish microcomputer
manufacturer Luxor Datorer and its “ABC” computer products very closely from
the outset in 1978 until the production ceased in 1986, and gives a detailed descrip-
tion of technical design as well as company development and marketing initiatives.

None of the above-mentioned books give a full picture of the development of com-
puting or the computerisation process in Sweden. In order to get a better under-
standing of this, it is necessary to find articles in newspapers and magazines, trade
journals, etc. Here I will mention six articles with a higher historical ambition:

Erik Mellgren “Det svenska datafiaskot” Ny teknik No. 20, 1979.
Ingvar Darbäck “Drömmen om en svensk dataindustri” Modern Elektronik
No. 6-11, 1989.
“10 år 1983-1993” Computer Sweden No. 1, 1993.
Ben Wikman “Datasaab—kronan i svensk dataindustri” Computer Sweden
No. 47-51, 1993.
“15 år med mikrodatorn” Mikrodatorn No. 15, 1993.
“Persondatorns födelse” Hogia AB, exhibition programme, 1993.

58  Göran Kjellberg “De första datorerna och deras föregångare” Dædalus 1978/79 (Stockholm,
1979), Bengt Olsen “Datorerna utvecklas snabbt” Dædalus 1978/79 (Stockholm, 1979), Jacob
Palme “Datorerna får nya uppgifter i framtiden” Dædalus 1978/79 (Stockholm, 1979), Hans
Karlgren “Datorer kan mer än räkna” Dædalus 1978/79 (Stockholm, 1979), Bengt-Arne Vedin
“Besk var reformationstiden” Dædalus 1978/79 (Stockholm, 1979); Jörgen Lund “Något om de
första svenska datamaskinerna” Dædalus 1987 (Stockholm, 1987).
59  Datasaabs vänner Bits & Bytes ur Datasaabs historia, Tema D21 Datasaabs vänner (publ.)
(Linköping, 1994), Datasaabs vänner Bits & Bytes ur Datasaabs historia, Tema Flyg Datasaabs
vänner (publ.) (Linköping, 1995), Datasaabs vänner Bits & Bytes ur Datasaabs historia, Tema
Bank Datasaabs vänner (publ.) (Linköping, 1996).
60  Hans Lunell Datalogi—en inledande översikt (Lund: Studentlitteratur, 1991).
61  Roland Sjöström Positionering under strategisk osäkerhet. En studie av positionering i en ny
bransch (Linköping Studies in Management and Economics, Dissertations, No. 30, Volume 1)
(Linköpings tekniska högskola: Ekonomiska Institutionen, 1996) and Luxor Datorer och person-
datorbranschen (Linköping Studies in Management and Economics, Dissertations No. 30, Volume
2) (Linköpings tekniska högskola: Ekonomiska Institutionen, 1996).
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So far, most academic writers have been concerned with social organisation and
political agenda, even though they all include details of the technological develop-
ment, while the papers and trade journals are mostly writing about machines (arte-
facts). Over the years several debate books have been published, but the ambition to
give a historical account has often been secondary in these. It should be noted, though,
that such books, daily newspapers, magazines and trade journals as contributions to
the debate, can serve as very good primary sources for the historian interested in
studying the computing discourse.

* * *



3. Finding a useful theory

Introduction

Underlying the approach to technology studies used in this book is my conviction
that a systematic rhetorical analysis has much to contribute to such studies. In this
chapter I will present some readings on technology and society, on the rhetorical
dimensions of language use and on technological discourse, which have inspired
my approach to the study of technology and social change.

There exists a broad literature on technology and society which has developed
in this century based mainly on historical and economic observations about technol-
ogy’s role in society. This theory has been developed and fuelled by sociology and
other social sciences during recent decades. From the newer theories on technology
and society I will present three traditions of relevance for this book. I will not, how-
ever, deal at any length with the history of technology in its more traditional forms,
even though it will be clear from the empirical chapters that the history of comput-
ing in Sweden constitutes a substantial part of the text.

As we shall see, many of the social studies of technology and society have
grown from the social study of science. However, these do differ in significant re-
spects. From the social studies of technology, I will in a second section move to
rhetorical studies of society. In modern rhetoric and linguistics, good reasons for an
extended study of language use comprising most acts of communication can be found,
which have a strong bearing on the approach in this book. Two thinkers early in
pointing out the importance of a rhetorical analysis of human communication were
Kenneth Burke and Chaim Perelman. From them I will borrow some arguments that
together with more recent findings within the so-called critical discourse analysis—
a tradition within linguistics—warrant the use of a very wide spectrum of objects for
analysis in the study of technological discourse.

In the third section, I will present some attempts at analysing technological
discourse that follow the same lines as I try to develop here. In the fourth section,
my own analytical tools will be presented. The empirical findings from applying
these will be discussed in each of the chapters 4, 5 and 6 and further summarised in
the last chapter (Chapter 7).

Technology studies

Central issues in the study of technology concern social and/or technological de-
terminism, the autonomy of technology, innovation and diffusion processes, tech-
nology policy, the conditions for work as an outcome of technological change and—
increasingly—gender aspects.1 The longest tradition is the more or less straightfor-

1  Donald MacKenzie and Judy Wajcman give a short overview of this debate in their introductory
essay to the reader The Social Shaping of Technology: How the Refrigerator Got its Hum Donald
MacKenzie & Judy Wajcman (eds.) (Milton Keynes: Open University Press, 1985), pp 2-25.
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ward historical perspective (often called “nuts and bolts” since it tends to lose itself
in technological details). But the development within the history of technology has
led to more and more precise observations on the importance of the social aspects of
technology. After having been referred mainly to the field of economic history (partly
because of historical materialism’s analysis of the importance of the productive forces
for the development of society and (neo)-classical supply and demand theories) tech-
nology more and more has become an object of study for the social sciences, not
least sociology.

A common feature of newer research on technology and society is the accen-
tuation of the complexity of social interplay, in which technology is seen as one part
and the “social” as the other in a constant interaction.2 The ambition has been to
open up the “black box” that technology is often treated like. This in contrast to
traditional economic theory, which often has seen technology as a non-explained
part (residual) of a linear or exponential development.3

The sociological study of science as an institution has a longer tradition.4 But
as the focus has slowly shifted from macro to micro perspectives, from structure and
idea towards action, the interest in the scientific practice and in the actors has been
emphasised. Following Kuhn and Merton, students of the production of knowledge
have described the establishment of scientific truths as an agreement between differ-
ent actors, rather than the result of a search for what is “true”.5 Thoughts from this
field have proved to be of vital interest also for the study of technology. However,
the two areas of study sometimes exhibit more differences than similarities.

The 1970s and 80s saw the emergence of a new type of technology studies.
This was partly independent of, and partly closely related to, the sociology of scien-
tific knowledge. Though the explanatory aims are similar, the sociology of scientific
knowledge is concerned with how certain views about the physical and mathematical
world come to count as correct within a society, while the social studies of technol-
ogy have tended to concentrate on the social factors that steer technological change
and the social shaping of technology. Scholars engaged in these new sociological
approaches to technology-making moved away from the individual inventor or gen-
ius as a central explanatory concept, they fought the notion of technological deter-
minism, and they avoided making a priori distinctions between technical, social,
economic and political aspects of technological development.6 In this section we
shall follow the argument of three approaches within these studies of technology

2  This research field is often referred to as STS—Science and Technology Studies.
3  For a discussion of this see e.g. Nathan Rosenberg Inside the Black Box: Technology and
Economics (New York: Cambridge University Press, 1982).
4  Cf. Thomas S. Kuhn The Structure of Scientific Revolutions (Chicago: University of Chicago
Press, 1970) [first pub. 1962], and Robert K. Merton The Sociology of Science: Theoretical and
Empirical Investigations (Chicago: University of Chicago Press, 1973). For a further discussion of
this see e.g. Karin Knorr Cetina and Michael Mulkay “Introduction: emerging principles in social
studies of science” in Knorr Cetina & Mulkay (eds.) Science Observed. Perspectives on the Social
Study of Science (London: Sage Publications, 1983), pp 1-17, and Harry Collins “The sociology of
scientific knowledge: studies of contemporary science” in Annual Review of Sociology No. 9,
1983, pp 265-285.
5  The nature of scientific “truths”, in itself a very interesting issue, is not the focus of this study.
For a discussion of SSK and the Strong Programme see David Bloor Knowledge and Social
Imagery (2nd edition) (Chicago: University of Chicago Press, 1976/1991).
6  Ger L. Wackers Constructivist Medicine (diss.) (Maastricht: Universitaire Pers Maastricht,
1994).
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and society: the line emanating from Thomas P. Hughes and the LTS-school; the
SCOT tradition following Wiebe Bijker and Trevor Pinch; and the actor-network
studies following Michel Callon, Bruno Latour and John Law.

LTS—a first look at the shaping of technology

There are several theories or attempts at theories that take their departure in the
concept of systems7 in order to understand technology and technology’s role in soci-
ety. The point of departure for a systems perspective is that many technologies can-
not be viewed as isolated artefacts, instead they are parts of larger “wholes” which
support or sustain them; also the feedback model borrowed from information theory
is of importance for this position. One of these sociotechnical approaches is the so-
called large technical systems perspective (LTS), in which students of the history
and sociology of technology, political science, economics and other fields are en-
gaged. The often mentioned archetype for the LTS-studies is Thomas P. Hughes’
pathbreaking work Networks of Power (1983), that deals with Edison and the elec-
trical power distribution system he created.8 Central in Hughes’ historical analysis is
that people (actors) and technology form a “seamless web” where they interact in
the emergence and expansion of an LTS. In Hughes’ conceptual frame there are
many useful concepts around which an analysis of the technology-society interac-
tion can be built, especially “system builders”, “reverse salient”, “technological style”,
“load factor” and “technological momentum”.9

The theory of large technical systems can, simply put, be said to take its start-
ing point in the dynamics of technological evolution and technological change, and
in the complexity and systemicy of much of the technology that surrounds us. Typi-
cal examples of LTSs are traditional infrastructural systems in transportation, en-
ergy distribution and telecommunications. Common to all studies within the LTS
field is that a system’s characteristics, function, and dynamics are seen as being
important to understand and explain. It is also pointed out that a large technical
system never stands still, and that the phases it goes through give the researcher the
opportunity to acquire a better understanding of how technological and social change
can proceed.

There is today a loosely connected “school” of researchers that use the LTS-
concept for studying a broad variety of technological systems which sometimes can
seem quite incomparable. Consequently, it is problematic to try to force different
types of technical systems into a “normal” LTS definition, such as it was drawn up
by for example Hughes in Networks of Power or by Bernward Joerges in The Devel-

7  The literature on different systems approaches is abundant. See e.g.: Ludwig von Bertalanffy
General System Theory: Foundations, Development, Applications (New York: Braziller, 1968); C.
West Churchman The Systems Approach (New York: Dell Publishing Co., 1968), C. West Church-
man The Design of Inquiring Systems (New York: Basic Books, 1971), Douglas R. Hofstadter
Gödel, Escher, Bach: An Eternal Golden Braid (New York: Basic Books, 1979), Peter. B. Check-
land Systems Thinking, Systems Practice (London: John Wiley & Sons, 1981), Lars Ingelstam (ed.)
Complex Technical Systems (FRN Report 1996:5) (Stockholm: Forskningsrådsnämnden, 1996).
On “system” terminology in technology studies see John M. Staudenmaier Technology’s Storytell-
ers: Reweaving the Human Fabric (Cambridge, Mass.: MIT Press, 1985).
8  Thomas P. Hughes Networks of Power: Electrification in the Western World 1880-1930 (Bal-
timore: Johns Hopkins University Press, 1983).
9  See e.g. Hughes (1983).
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opment of Large Technical Systems.10 Many attempts have been made, though, to
specify the object of study.

Bernward Joerges in his introduction to Mayntz & Hughes (1988) has sug-
gested a distinction between two types of systems, “large technical projects” (LTP)
and “large technical networks” (LTN), and some major types of subsystems.11 Projects
are often pre-infrastructural, like the Manhattan project, fusion reactors, the Aswan
dam and the space shuttle program; networks are typically railways, gas distribution
and telephone systems where operator and user activities, coupling, etc. are impor-
tant variables. Arne Kaijser and Jane Summerton separate “gridbased” and “non-
gridbased systems”; examples of gridbased systems that are (typically) organised
around a specific distribution channel are district heating, gas distribution and water
supply.12 Todd La Porte has identified the category “nested LTS”, like the air traffic
system.13 There is a growing interest in how the large technical systems are subject
to different types of reconfiguration. Suggested changes are: territorial expansion
and interconnection of systems across political borders; linkages or integrations be-
tween systems (or parts of systems) with different functions; the reorganising or
disintegrating of previously hierarchical, monopoly-run systems.14

“LTS according to Hughes” parts company with a tradition which—maybe
unjustly—has been called “nuts and bolts”. It informs my inquiry but does not serve
as major theoretical starting-point. Both case one and case three (Chapters 4 and 6)
show clear traits of the “systemicy” which Hughes has explored in his work on large
technical systems.

In a discussion of computerisation, issues such as connectivity and the com-
puter as communication tool are often brought up. Today’s globalised data and tel-
ecommunication networks can typically be described as infrastructures—just like
the older LTSs. ICT-based networks are typical LTNs; indeed, they coincide with
(parts of) the well-established telephone networks, as well as newer satellite and
special purpose LANs, WANs and GANs. Internet is grid-based, but with a high
(built-in) flexibility stemming from the purposely redundant ARPANET.15

10  Regarding the “normal” LTS definition, see: Thomas P. Hughes “The evolution of large techno-
logical systems” in Wiebe Bijker, Thomas P. Hughes & Trevor Pinch (eds.) The Social Construc-
tion of Technological Systems. New Directions in the Sociology and History of Technology (Cam-
bridge, Mass.: MIT Press, 1987), and Bernward Joerges “Large technical systems: concepts and
issues” in the first LTS conference anthology The Development of Large Technical Systems Renate
Mayntz & Thomas P. Hughes (eds.) (Frankfurt: Campus Verlag, 1988), pp 9-36. Lars Ingelstam et
al. Informationssamhället och teorin för stora tekniska system (Tema T rapport 23) (Linköping:
Univ., 1991).
11  Joerges in his introduction to Mayntz & Hughes (1988), p 28; see also Bernward Joerges “Large
technical systems and the discourse of complexity” in Ingelstam (ed.) (1996), pp 55-72.
12  See e.g. Arne Kaijser, Arne Mogren & Peter Steen Changing Direction: Energy Policy and New
Technology (Stockholm: National Energy Administration, 1991) and Jane Summerton District
Heating Comes to Town. The Social Shaping of an Energy System (diss.) (Linköping: Univ., 1992).
13  Todd La Porte “The United States air traffic system: increasing reliability in the midst of rapid
growth” in Mayntz & Hughes (1988), pp 215-244.
14  Examples of reconfiguration taken from Jane Summerton’s introduction in Changing Large
Technical Systems Jane Summerton (ed.) (Boulder, Col.: Westview Press, 1994).
15  Janet Abbate From Arpanet to Internet: A History of ARPA-Sponsored Computer Networks,
1966-1988 (diss.) (University of Pennsylvania, 1994), pp 1-21.
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The constructivist approach

The LTS approach stresses the importance of entrepreneurs for the evolution and
change of complex technological systems. This is related to a wide range of studies
of science, technology and society that put the actors into focus, and which have
developed in the last two decades. In the 1980s a programme for the study of tech-
nological development grew out of the sociological study of scientific practice.

From the early 1970s social scientists have become increasingly aware of the
constructivist traditions brought into focus by Peter Berger and Thomas Luckmann’s
book The Social Construction of Reality, which played an important role for the
development of constructivist thought within the social sciences.16 In science and
technology studies we find a similar approach, but surprisingly unrelated. Even though
the social construction of reality seems to be at the core of constructivist approaches
to science and technology studies, there are very few references to e.g. Berger &
Luckmann in the STS literature. According to Karin Knorr Cetina in Handbook of
Science and Technology Studies, constructionism draws its roots from both Kant,
Whorf and Marx but:

Constructionism’s recent history in sociology in general lies more with the phe-
nomenological tradition; it is brought into focus in Berger & Luckmann’s book The
Social Construction of Reality (1967), which rekindled the interest of sociologists in
constructionist ideas. Berger & Luckmann’s main question—how it is that we expe-
rience social institutions as “natural” and unchangeable when they are, after all, cre-
ated by society and consist of social action and social knowledge—reoccurs in STS,
most succinctly in inquiries into the solid, monolithic, and awe-inspiring character of
technological systems (e.g. MacKenzie 1990). But on the whole, the answers given
and the thrust of constructionist arguments in STS are different.17

Knorr Cetina remarks that the constructionist position may be more provocative in
science studies than in technology studies. Everybody can—to some extent—agree
that technology as a human-made artefact is a construction (while this can be harder
to accept if the object of study is a molecule).

The social dimension of the development of technological artefacts was put on
the agenda in the mid 1980s by two readers collecting “new” approaches to the
study of technology; one was The Social Shaping of Technology: How the Refrig-
erator Got its Hum (1985, editors MacKenzie & Wajcman), the other The Social
Construction of Technological Systems. New Directions in the Sociology and His-
tory of Technology (1987, editors Hughes, Bijker & Pinch). Without doubt, the sec-
ond volume (the “SCOT book”) manifested a new turn in the study of technology
and society, in spite of its quite disparate contents.

According to Bijker (1990) there did not exist much of a sociology of tech-
nology until the 1980s, and neither the historical, philosophical or economic per-
spectives gave rise to close empirical analysis of the “nuts and bolts” of technology.
The studies were often either too close to the artefact or too aggregated and con-
cerned with technology’s “autonomy”, “internal dynamics”, and “being beyond con-
trol”. This called for another conception of technology. Bijker’s central claim is that

16  Peter L. Berger & Thomas Luckmann The Social Construction of Reality: A Treatise in the
Sociology of Knowledge (Garden City, N. Y.: Doubleday, 1966).
17  Karin Knorr Cetina “Laboratory studies. The cultural approach to the study of science” in
Sheila Jasanoff, Gerald E. Markle, James C. Petersen & Trevor Pinch (eds.) Handbook of Science
and Technology Studies (London, SAGE Publications, 1995), pp 140-166; p 149.
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technological artefacts are open to sociological analysis, not just in their usage but
especially with respect to their design and technical content. He claims that,

if we do not build up a social-constructivist image of technical development, stressing
the possibilities and the constraints of change and choice in technology, a large part of
the public is bound to turn away and to let technology really get out of control.18

The concepts Bijker wants to apply in order to analyse technical change as a social
process are: “relevant social group”, “interpretative flexibility”, “technological
frame”, “closure”, and “stabilisation”. Technological frames “provide the goals, the
thoughts, the tools for action. They guide thinking and action. A technological frame
offers both the central problems and the related strategies to solve them”, Bijker
remarks, and he goes on to say that “within a technological frame not everything is
possible anymore (the structural aspect), but the remaining possibilities are more
clearly and readily available to all members of the relevant social group (the actor
aspect).”19 As long as a technology or a technological solution is not stabilised, an
interpretative flexibility prevails that leaves the choice of technology open. But once
the controversy has been settled, and the mechanisms of closure and stabilisation
have worked, the technological frame reigns. This has been described by Pinch &
Bijker in a well-known case study on the social construction of bicycles in the late
19th century appearing in the SCOT book. The process of closure is generally (but
not always) irreversible.20

In his most recent book, Of Bicycles, Bakelites, and Bulbs (1995), Bijker has
highlighted the distribution of power as a factor in the shaping of technology and
society. Bijker deals with two aspects of power: a semiotic aspect that emphasises
the importance of the fixation of an artefact’s meaning, and a micropolitical aspect
that focuses on the continuous interactions of relevant groups in the technological
frame.21 Bijker suggests as the new unit of analysis “sociotechnical ensemble”—a
shorthand term for the construction processes of artefacts, facts and relevant social
groups.22

Scholars who study the social factors that shape technology have paid a great
deal of attention to the innovation process. But the social, political and economic
aspects are not neglected. It is normally accepted that social relations affect techno-
logical change through the way in which they shape the framework of economic
calculations, and that the deepest ambition of the studies is to be able to influence
for example policy-making (see Bijker 1990). The constructivist approach has at-
tracted much attention, and has come in for both much credit and hard criticism
within the STS field; the ambivalent use of the word “construction” in relation to
nature and human activities is often central in the criticism.23 However, a fairly

18  Wiebe Bijker The Social Construction of Technology (diss.) (Eijsden, 1990), pp 16f.
19  Bijker (1990), pp 171-75. Cf. Wiebe Bijker Of Bicycles, Bakelites, and Bulbs (Cambridge,
Mass.: MIT Press, 1995), where a slightly different discussion is being held.
20  Bijker (1995), p 271; see p 85 for a definition of closure.
21  Bijker (1995), p 272. And subsequently, he argues for a politics of technology.
22  Bijker (1995), pp 273-74.
23  For comments on the criticism, see e.g. Trevor Pinch “The social construction of technology: a
review” in Robert Fox (ed.) Technological Change (Amsterdam: Harwood Academic, 1996), pp
17-35, and Wiebe Bijker “Sociohistorical technology studies” in Jasanoff et al. (eds.) (1995), pp
229-256; see also Andrew Pickering (ed.) Science as Practice and Culture (Chicago: University of
Chicago Press, 1992). Some of the fiercest criticism has been delivered by Langdon Winner in his
article “Upon opening the black box and finding it empty: social constructionism and the philoso-
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broad consensus seems to be emerging that the social shaping of the technological
artefacts should be stressed. In other words: it is vital to study the interplay of dif-
ferent actors and their ability to put across their images of technology—and how
this decides the technological evolution.

“Follow the actors”

A theory that stems from the same sociological interest in the role of science and
technology in society as social construction of technology is actor network theory
(ANT), to which the sociologists of technology Michel Callon, Bruno Latour and
John Law have been major contributors.24 Following the “seamless web” of science,
technology and society, studies in this semiotically inspired line of investigation
describe the work of and strategies through which actors (network-builders) enrol
other actors in their networks.

The step over from studying scientists producing “science” to the study of en-
gineers that produce “technology” has been described by Bruno Latour in his book
Science in Action (1987). To separate social context and technological content is not
fruitful, Latour argues, since the social construction of facts (science) and machines
(technology) is dependent on how we use and talk about them, and the statements
we make. This collective process goes on in what he calls “technoscience”—a ge-
neric term for the science- and technology-permeated modern society.25 The road
from fancy in the laboratory to established scientific fact is, according to Latour,
symmetrical with the road from prototype to mass-produced machine; he calls this
process translation. Latour describes the translation as a process in which

claims become well-established facts and prototypes are turned into routinely used
pieces of equipment. Since the claim is believed by one more person, the product bought
by one more customer, the argument incorporated in one more article or textbook, the
black box encapsulated in one more engine, they spread in time and space.26

The translation takes place in a so-called actor-network in which actors in order to
win their cause enrol different allies. An actor can also delegate his/her/its voice to
a spokesperson, who speaks for others who do not speak for themselves.27 Latour is

phy of technology” Science, Technology and Human Values No. 18, 1993, pp 362-378. In his own
work, Winner has defended a more political attitude to the study of technology and society, see e.g.
Langdon Winner “Do artefacts have politics?” in The Whale and the Reactor: A search for the
Limits in an Age of High Technology (Chicago: University of Chicago Press, 1986), and Autono-
mous Technology: Technics-out-of-Control as a Theme in Political Thought (Cambridge, Mass.:
MIT Press, 1977).
24  The theory has been developed by Latour together with Michel Callon and John Law and is
described in Michel Callon, John Law & Arie Rip (eds.) Mapping the Dynamics of Science and
Technology. Sociology of Science in the Real World (London: Macmillan, 1986).
25  Bruno Latour Science in Action. How to Follow Scientists and Engineers Through Society
(Cambridge, Mass.: Harvard University Press, 1987), p 29. Since this book was introduced Latour
has developed his “technoscience” analysis, and a further discussion of human/non-human actors
can be found in Bruno Latour We Have Never Been Modern (London: Harvester Wheatsheaf,
1993); see also the contributions by Bruno Latour and Madeleine Akrich in Wiebe Bijker & John
Law (eds.) Shaping Technology/Building Society: Studies in Sociotechnical Change (Cambridge,
Mass.: MIT Press, 1992). Cf. also Jürgen Habermas Theory of Communicative Action (Cambridge:
Polity Press, 1987).
26  Latour (1987), p 132.
27  Latour (1987), pp 71f.
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very eager to point out that actors can be both human and non-human.28 He conse-
quently makes no sharp distinction between “human” and “thing”—both are as nec-
essary and fill functions in the heterogeneous actor-network by being more or less
associated with each other. And the only relevant question to ask is whether new
associations are weaker or stronger than the previous ones.29

Latour’s concept of translation sets out from the controversies that emerge when
facts are transformed into artefacts, the outcome of which is decided by the interpre-
tation or the respective interests of the actors and the people they enrol. Science in
Action is mainly concerned with scientific practice, and Latour’s examples of tech-
nological controversies are mostly taken from the innovation phase and the enrol-
ment of humans, time and money before the black box closes around a product.30

Though closure is finally arrived at, Latour states, the translation process continues
and people (actors) are needed even after the “blackboxing” has taken place, since a
technology (or a fact) does not have enough inertia/momentum of its own to survive
in both time and space, and therefore must be renegotiated.31 According to the trans-
lation model, there are no distinctions between science and technology on the one
hand and society on the other; there are only heterogeneous chains of associations
that from time to time create obligatory points of passage. In technoscience, society
is a part of what goes on, not an exogenous entity.

In the volume Mapping the Dynamics of Science and Technology edited by
Michel Callon, John Law and Arie Rip, a theory and method for the study of scien-
tific and technological activities is presented.32 Under the motto “follow the ac-
tors”—especially through the texts they produce—the idea is to build “maps” of the
activities of human and non-human actors.33

28  In Latour’s vocabulary an actor in an actor-network is not a traditional sociological actor, but a
semiotic actant. An actant, Akrich & Latour (1992) explain, is “whatever acts or shifts actions,
action itself being defined by a list of performances through trials; from these performances are
deduced a set of competences with which the actant is endowed; the fusion point of metal is a trial
through which the strength of an alloy is defined; the bankruptcy of a company is a trial through
which the faithfulness of an ally may be defined; an actor is an actant endowed with a character
(usually anthropomorphic).” See Madeleine Akrich & Bruno Latour “A summary of a convenient
vocabulary for the semiotics of human and nonhuman assemblies” in Bijker & Law (1992). See
also Wackers (1994), note 7, p 25.
29  Latour (1987), p 127. The “things” or artefacts are of course not seen as acting subjects, instead
the actant has a spokesperson, e.g. a researcher who reads an instrument, writes an article, an
engineer who designs a machine. In his “Where are the missing masses? The sociology of a few
mundane artifacts” Latour (1992) gives a pleasant and instructive example of man-machine
interaction in his description of a “groom”, an automatic door closer, to which many “human”
tasks have been delegated when it is used to keep a door closed for various reasons.
30  Cf. Hughes and Bijker on the process of “rhetorical closure”. For the term “closure” see e.g.
Bijker et al. (1987), Hughes (1983), Bijker (1995).
31  Latour (1987), pp 137, 175. (Cf. “the hermeneutic circle” as described by e.g. Edmund Husserl
and Hans-Georg Gadamer.)
32  Callon, Law & Rip (1986), pp 5, 13.
33  This is done by so-called “co-word analysis”, which according to the authors is a development
of sociometric methods, based on statistical analysis of large amounts of text. The method has
been implemented in the software Candide, developed at Ecoles des Mines, Paris, and has been
described in e.g. Callon, Law & Rip (1986). For further references on co-word analysis and
Candide see e.g. Geneviève Teil CANDIDE: Software for mapping lexical networks based on
large amounts of text (mimeo) Center for the Sociology of Innovation, Ecoles des Mines de Paris,
1990; Geneviève Teil Candide, un util de Sociologie Assistée par ordinateur pour l’analyse quali-
quantitative de gros corpus de textes (diss., Ecole des Mines de Paris, 1991)
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An actor-network is defined as a simplification of an actor-world, made up in
order to graphically illustrate how the actor-world is constructed. Each node in the
actor-network can be seen as a closed box, related to other closed boxes, that repre-
sent actors and enrolled persons and artefacts which the actor uses in the translation
process in order to “win” or move other actors to different positions, thereby trans-
lating the meaning of these actors as well.34 Each box can be opened up in order to
disclose new layers of the network. The authors assert that the terms actor-world
and actor-network are two different aspects of the same phenomenon. “Actor-world”
puts emphasis on how these worlds, built around the units that they are made up
from, are both closely linked to and independent of each other. The term “actor-
network”, on the contrary, emphasises the structural traits and the fact that the struc-
ture at the same time is subject to change.35

Both Latour’s analysis in Science in Action and the studies in Mapping the
Dynamics of Science and Technology are founded on a rhetorically inspired analysis
of scientific (and engineering) activities, and according to both of them the sci-
entists’ claim for power is most explicitly expressed in different types of text, sci-
entific articles and policy documents, but is also put forward to the public in for
example popular science articles.36 The scientific laboratory is described as a “locus
where force is concentrated and packaged so that it can be sent out to exert influence
at a distance”.37 The texts studied are thus to be seen as physical manifestations of
the actors’ activities. Activities that in their turn involve an endeavour to make the
relevant actor-networks, of the scientists and others, grow.

Agency is an issue often discussed in connection with constructivist studies.
One way of handling the heterogeneity of actors that arises when artefacts are in-
cluded in the networks has been described by Latour & Akrich (1992). Their sug-
gestion that technical objects may be treated as a program of action coordinating a
network of roles, is taken up by Callon (1991):

In practice it is not too difficult to describe the programs embodied in technical ob-
jects, or the ways in which their sociotechnical components act, communicate, issue
orders, interrupt one another and follow protocols. The reason is that descriptions or
“textualisations” are common. Technical objects are not as dumb as we think! 38

The “text” is inscribed in technical objects, and can for example arise from the dis-
cussions between engineers as they design an artefact. The distribution of roles be-
tween the object and its environment is inscribed in the definition of the object,
Callon states: “The definition of an object is also the definition of its socio-technical
context: together they add up to a possible network configuration. There is no ‘in-
side’ or ‘outside’.”39 Callon summarises this duality as meaning that

artefacts are not the enigmatic and remote objects to which they are often reduced.
When they come into contact with their users, they are carried on a wave of texts which
bear testimony to the scars of the textualizations that accompanied their design and

34  Callon, Law & Rip (1986), p 31.
35  Callon, Law & Rip (1986), p 33.
36  Latour (1987) p 61.
37  Callon, Law & Rip (1986), pp 222f.
38  Michel Callon “Techno-economic networks and irreversibility” in John Law (ed.) A Sociology of
Monsters. Essays on Power, Technology and Domination The Sociological Review (London:
Routledge, 1991), pp 132-161; p 136. For a further discussion on programs of action, see Wackers
(1994).
39  Callon (1991), p 137; emphasis in original.
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displacement. Technical objects thus more or less explicitly define and distribute roles
to humans and non-humans. Like texts they link entities together into networks in
ways that may be decoded. 40

This leads on to the question of authorship. Callon describes an actor as any entity
able to associate texts, humans, non-humans and money, and then transform these
into something new. Accordingly, he states, an actor is any entity that more or less
successfully defines and builds a world filled by other entities with histories, identi-
ties and interrelationships of their own. Callon takes on an extreme view of what an
actor is when he states that an actor is an author putting intermediaries into circula-
tion. In such processes “scientists transform texts, experimental apparatus and grants
into new texts. Companies combine machines and embodied skills into goods and
consumers.”41

Finally, Michel Callon (1986) has described how scientists and engineers in
their capacity of agents for totally new and unpredictable variations and associa-
tions (new “truths” and new technologies) are located in a power position with the
opportunity to recreate society. Technologists, more than any other kind of actors,
may sometimes be endowed with the capacity to construct a world, their world, to
define its constituent elements and to supply it with a time, a room, and a history, he
remarks.42 This building of scenarios, which can go on thanks to a priority of inter-
pretation or a rhetorical advantage, links to the next section—Rhetorical analysis.

Summing it up

The different approaches to the study of science, technology and society referred to
above, all try to deal with the heterogeneity of “technoscience” where human and
non-human actors mix. “Seamless webs” (Hughes), “sociotechnical ensembles”
(Bijker) and “sociotechnical networks consisting of chains of humans and non-hu-
mans” (ANT) are all attempts at integrating these, and avoiding the problems of
agency and symmetry.

From the studies presented above, I will make use of the following concepts for
my analysis of computing discourse: technological frame and relevant social group;
the “follow the actors” parole from ANT and the actor-networks with many types of
actors—both human and non-human—as contributors to the discourse and the out-
come of the controversies described in the cases (Chapters 4, 5, 6). These concepts
will be discussed further from analytical and methodological points of view in the
section “Analytical concepts and methods”. In the following two sections, the focus
will be on the rhetorical aspects of technological discourse.

Rhetorical analysis

The language we use is the basis of our communication with other people and for
how we experience and interpret “reality” or the world around us. Starting from
Berger and Luckmann’s 1966 treatise on the social construction of reality—but with
roots in works by language philosophers like Saussure and Wittgenstein—it can be

40  Callon (1991), p 137.
41  Callon (1991), pp 140-41.
42  Callon, Law & Rip (1986), p 21.
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argued that this constructivist understanding of language use also has implications
for technology’s role in society. Technology, like all other artefacts, is part of the
language games that make out human communication and cognition.

Rhetoric stands for a long tradition of analysis of oral and written messages,
mostly in the form of literary texts. From the middle of this century it has been
considerably renewed and the object of study broadened, regarding both what kind
of texts and what communicative situations can be rhetorically analysed. Influenced
by this approach, many interesting studies of scientific practice in e.g. economics,
humanities, social and natural sciences have been made.43

In this section I will outline some aspects of the “new rhetoric” which has
influenced my approach in this book. The intent is not to give a full presentation of
rhetorical theory, classical or new, but to discuss why rhetoric can be used as a tool
for social studies, and in particular for science and technology studies.

In his preface to the anthology The Rhetorical Turn, Herbert W. Simons writes
on “the rhetorics of inquiry”, by which is usually meant the rhetorical studies of
scientific practice: “Indeed many of the contributors to this volume advance the
position that the discipline of rhetoric can provide the tools, not just for deconstruc-
tions of objectivist pretensions, but also for the much-needed, much sought-after
reconstructions of inquiry.”44 And in his introductory essay in the same book, Simons
argues that rhetoric is the study and practice of persuasion, and that “paralleling the
varying theoretical conceptions of rhetoric as persuasion are conceptions of rhetoric
as forms, patterns, or genres of persuasive discourse, such as the rhetoric of the
research report, the rhetoric of academic professions, the rhetoric of scientific soci-
ologists, the rhetoric of sociobiology”.45 Which is a good argument for a widened
range of objects for rhetorical studies. On the relation between rhetoric of inquiry
and social constructionism Simons remarks that:

Closely allied to the rhetoric of inquiry movement is the doctrine of social construc-
tionism. Against the view that reality exists independently of the language used to
characterize it, the social constructionist maintains that language is in a certain sense
constitutive of reality, rather than merely reflective of it. People and places, problems
and causes are all in effect “created” by language. Part of the job of the rhetorical
analyst is to determine how constructions of “the real” are made persuasive.46

Below I will present two early representatives of the “new rhetoric” who have in-
spired a wider and more social turn in rhetorical studies, Kenneth Burke and Chaim
Perelman.

43  See e.g. John S. Nelson, Allan Megill & Donald N. McCloskey (eds.) The Rhetoric of the
Human Sciences: Language and Argument in Scholarship and Public Affairs (1984 conference
anthology) (Madison, Wisc.: University of Wisconsin Press, 1987), Ricca Edmondson Rhetoric in
Sociology (London: Macmillan, 1984), Donald N. McCloskey The Rhetoric of Economics (Madi-
son, Wisc.: University of Wisconsin Press, 1986), Herbert W. Simons (ed.) Rhetoric in the Human
Sciences (London: SAGE Publications, 1989), Herbert W. Simons (ed.) The Rhetorical Turn:
Invention and Persuasion in the Conduct of Inquiry (Chicago: University of Chicago Press, 1990),
Alan G. Gross The Rhetoric of Science (Cambridge, Mass.: Harvard University Press, 1990).
44  Herbert W. Simons “Preface”  in Simons (ed.) (1990), p vii; my italics.
45  Herbert W. Simons “Introduction: The rhetoric of inquiry as an intellectual movement” in
Simons (ed.) (1990), pp 1-31; pp 5-6.
46  Simons (1990), p 11; emphasis in original.
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Kenneth Burke: “Speech designed to persuade”

Kenneth Burke is central in the “new rhetoric” tradition of the 20th century. In his
pathbreaking books The Philosophy of Literary Form: Studies in Symbolic Action
(1941), A Grammar of Motives (1945) and A Rhetoric of Motives (1950) he analyses
the possible extent of rhetoric, both as praxis and as a tool for understanding social
action. Rhetoric, in Burke’s words, comprises both the use of persuasive resources
(rhetorica utens, as with the philippics of Demosthenes) and the study of them
(rhetorica docens, as with Aristotle’s treatise on the “art” of Rhetoric).47 Burke de-
velops two terms to describe what rhetoric is, “persuasion” and “identification”,
which together cover the communicative activities of humans. The range of rhetoric
then being:

All told, persuasion ranges from the bluntest quest of advantage, as in sales promotion
or propaganda, through courtship, social etiquette, education, and the sermon, to a
“pure” form that delights in the process of appeal for itself alone, without ulterior
purpose. And identification ranges from the politician who, addressing an audience of
farmers, says, “I was a farm boy myself,” through the mysteries of social status, to the
mystic’s devout identification with the source of all being.48

To Burke, rhetorical analysis throws light on literary texts and human relations in
general. Therefore Burke sees rhetoric as (one) way of pursuing social science stud-
ies. In order to understand Burke’s importance for the reunion of rhetoric with poet-
ics—which he defines as the serious business of acting with symbols—we need to
follow his discussion on the persuasive aspects of language as lined up in the Rheto-
ric of Motives.49

According to Burke rhetoric “is the art of persuasion, or a study of the means of
persuasion available for any given situation”.50 The two dimensions of rhetoric (per-
suasion and identification) that Burke develops are indistinguishable, though:

As for the relation between “identification” and “persuasion”: we might well keep it in
mind that a speaker persuades an audience by the use of stylistic identifications; his act
of persuasion may be for the purpose of causing the audience to identify itself with the
speaker’s interests; and the speaker draws on identification of interests to establish
rapport between himself and his audience. So, there is no chance of our keeping apart
the meanings of persuasion, identification (“consubstantiality”) and communication
(the nature of rhetorics as “addressed”). But, in given instances, one or another of these
elements may serve best for extending a line of analysis in some particular direction.51

It should be noted that Burke’s analysis of the function of rhetoric in science comes
close to the “sociology of scientific knowledge” referred to earlier, as for example in
his discussion of the anthropologists’ comprehension of magic in primitive cultures.
Burke, though, arguing from a literary critical point of view, states the following:

The term “rhetoric” is no substitute for “magic”, “witchcraft”, “socialization”, “com-
munication”, and so on. But the term rhetoric designates a function which is present in

47  Kenneth Burke A Rhetoric of Motives (Berkeley and Los Angeles: University of California
Press, 1969) [first published by Prentice-Hall, 1950], p 36.
48  Burke (1969), p xiv.
49  See also John S. Nelson, Alan Megill & Donald N. McCloskey “Rhetoric of inquiry” in Nelson,
Megill & McCloskey (1987), pp 3-18; p 14.
50  Burke (1969), p 46.
51  Burke (1969), p 46.
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the areas variously covered by those other terms. And we are asking only that this
function be recognized for what it is: a linguistic function by nature as realistic as a
proverb, though it may be quite far from the kind of realism found in strictly “scientific
realism.” For it is essentially a realism of the act: moral, persuasive—and acts are not
“true” and “false” in the sense that the propositions of “scientific realism” are. And
however “false” the “propositions” of primitive magic may be, considered from the
standpoint of scientific realism, it is different with the peculiarly rhetorical ingredient
in magic, involving ways of identification that contribute variously to social cohesion
(either for the advantage of the community as a whole, or for the advantage of special
groups whose interests are a burden on the community, or for the advantage of special
groups whose rights and duties are indeterminately both a benefit and a tax on the
community, as with some business enterprise in our society).52

 Burke comments on the relationship between poetic language and rhetorical lan-
guage in a passage on the use of “the future” by politicians as a “magic” term:

Hence, since “the future” is not the sort of thing one can put under a microscope, or
even test by a knowledge of exactly equivalent conditions in the past, when you turn to
political exhortation, you are involved in decisions that necessarily lie beyond the strictly
scientific vocabularies of description. And since the effective politician is a “spell-
binder”, it seems to follow by elimination that the hortatory use of speech for political
ends can be called “magic”, in the discredited sense of that term.
    As a result, much analysis of political exhortation comes to look simply like a sur-
vival of primitive magic, whereas it should be handled in its own terms, as an aspect of
what it really is: rhetoric. The approach to rhetoric in terms of “word magic” gets the
whole subject turned backwards. Originally, the magical use of symbolism to affect
natural processes by rituals and incantations was a mistaken transference of a proper
linguistic function to an area for which it was not fit. The realistic use of addressed
language to induce action in people became the magical use of addressed language to
induce motion in things (things by nature alien to purely linguistic orders of motiva-
tion). If we then begin by treating this erroneous and derived magical use as primary,
we are invited to treat proper use of language (for instance, political persuasion) sim-
ply as a vestige of benightedly prescientific magic.53

Evidently, there is much more in the writings by Burke and his followers than can be
used in this study. But I want to stress that, as much as 50 years ago, Burke pointed
to the basic relationship between rhetoric and “science”, now strongly re-emerging
in Science and Technology Studies.

Perelman’s new rhetoric of argumentation

Another early representative of the “new rhetoric” is Chaim Perelman, whose mag-
num opus—The New Rhetoric. A Treatise on Argumentation—was published in its
original French as far back as 1958, and translated into English in 1969. In 1982
came The Realm of Rhetoric, a summary of Perelman’s pragmatic theories on how
persuasive communication between people takes place, in terms of rhetorical or
linguistic techniques. Perelman’s scholarly interest was law, and in his conception
the new rhetoric forms “the theory of argumentation, conceived as a new rhetoric or
dialectic” and studies all persuasive discourse, directed towards any kind of public,
be it in speech, in writing, in mass media, public debate or science.54

52  Burke (1969), p 44; emphasis in original.
53  Burke (1969), p 42; emphasis in original.
54  Chaim Perelman The Realm of Rhetoric (Notre Dame, Ind.: University of Notre Dame Press,
1982) [French original 1977], pp 5, 162. See also Chaim Perelman & L. Olbrechts-Tyteca The New
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Perelman discusses the “range of discourse that aims at persuasion and con-
viction” which constantly goes on in the contact between human beings—a classical
view on rhetoric, but expanded to new arenas.55 In the meeting between persons that
Perelman considers to be the basis of all persuasive communication, he distinguishes
the daily speech act in which people communicate from the formal logical-math-
ematical argumentation (Perelman calls the latter “demonstration”). It is interesting
to see how the traditional concept of rhetoric is broadened, so that in principle every
speech act or written text can be analysed in terms of verbal structures—used in
order to convince, persuade, appeal to or refute the person or persons that the speech
is directed to.

To win the listener or reader for his cause the sender uses different rhetorical
devices—i.e. linguistic tools and kinds of arguments that are used to make the ar-
gumentation efficient.56 Awareness of who the argumentation is directed towards is
for example necessary, since all communication presupposes a receiver.57 Where
these meetings or communicative interactions take place, differs from culture to
culture: churches, educational institutions, parliaments are examples of different
arenas for meetings. (Perelman talks about a “universal audience”.) Today, without
Perelman’s explicit mentioning, different types of mass media are examples of such
meeting places. Perelman emphasises the speaker’s intentions in the rhetorical pro-
cess. This is a central thought in rhetoric throughout the ages; stating that it is im-
portant to observe that the sender not only directs his speech to the receiver’s intel-
lect, but to the whole person, and thus emotions and will are as important as the
words.

The main ways to legitimate claims in all argumentation are, according to
Perelman, rhetorical rather than “logical” or “valid”. The claims must be made to
seem reasonable by the sender. A basic requirement is that the claims and their sup-
ports must be judged to be reasonable by those they are presented to. They must, for
example, stem from what the receiver is familiar with. The intention (deliberate or
unconscious) is to gain the receiver’s adherence to the message the sender wants to
communicate, therefore the arguments (and the rhetoric) must be adjusted to the
receiver, the message, and the context. Also the ambiguity of language must be
taken into account in the rhetorical process. There are many truths in all verbal
communication, and since the relationships between words and the concepts or im-
ages they stand for are not stable, the claims must be given presence or emphasis;
they must be presented in such a way that they cannot be rejected or misinterpreted.

Rhetoric. A Treatise on Argumentation (Notre Dame, Ind.: University of Notre Dame Press, 1969).
For a short presentation of Perelman’s theory see Magnus Johansson Retorik för informations-
samhället – en studie av en diskurs (Tema T arbetsnotat 80) (Linköping: Univ., (in Swedish).
55  Perelman (1982), p 5. The word “persuade” denotes: to advise, urge; induce by argument,
entreaty, or expostulation into some mental position; win over by appeal to one’s reason and
feelings; bring to belief, certainty or conviction; demonstrate something to be true, credible,
essential, commendable, or worthy – while “convince” rather connotes: to refute, convict, prove;
to overcome by argument; prove to be wrong or in error; bring by argument to give assent or have
belief. Definition from Webster’s Third New International Dictionary (1981).
56  For the use of the term “device”, cf. Burke (1969), pp 65ff.
57  Modern theories of communication give the receiver equal importance, since the interplay and
pre-comprehension are decisive for how the communication will succeed. The stress on the
receiver thus calls for an analysis of the feedback function.
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Both Burke and Perelman in a sense represent the “old” new rhetoric. Traditionally,
rhetoric has been concerned with oral communication. Perelman expands this to
other types of arenas. He talks about verbal claims in a discursive world; but there
are other things that have to be given presence, such as things and technologies. This
must be done by expanding the “words” that have to be given presence, from verbal
discourse to social activities as a whole—which Burke does—to cover all socio-
material discourse (i.e. technoscience). The visual dimension of the actors’ argumenta-
tion as part of the rhetoric is of old, but the analysis must be extended to visual
communication, e.g. advertisements and other printed or iconic/symbolic messages
that today hold a great deal of the persuasive discourse. This idea was taken up by
Burke and Perelman, but has been expanded today. Also there are other types of
presence to be given if we want to adhere to other faculties than hearing and reading:
smell, feel, sight—sensory impressions which might have more to do with physical
things like technological artefacts. Rhetoric could be expanded to all these.

Widening the discourse

Following Perelman’s argument above, it is clear that the discourse must be wid-
ened: to other arenas of persuasive practice as well as to other forms of “text”. Within
critical language studies the connection of linguistic and social practices has been
focused on. One line that has developed out of this tradition is critical discourse
analysis (CDA), which is thoroughly presented in Norman Fairclough Discourse
and Social Change (1992) and Robert Hodge and Gunther Kress Language as Ide-
ology (1993/1979).58 Not least is the “propaganda” type of discourse studied by
CDA, since the politics of discourse is a central issue. The objects of study—the
“texts”—suggested by Fairclough range from transcripts of interviews and news-
paper articles to other symbolic forms such as visual images, and texts which are
combinations of words and images, for example in advertising.59

In their very inspiring volume Reading Images, Gunter Kress and Theo van
Leeuwen have tried to formulate a grammar of visual design.60 This grammar, or
tool-kit for analysing and understanding the ways in which images communicate
meaning, can be used to further strengthen my argument that artefacts can/must be
interpreted rhetorically. By looking at the formal elements and structures of de-
sign—colour, perspective, framing and composition—Kress and van Leeuwen dem-
onstrate the differences and the similarities between the grammar of language and
that of visual communication.

Kress and van Leeuwen propose a semiotics informed by newer linguistic the-
ories.61 In criticism of Roland Barthes, they suggest that images are not a comple-
ment to texts; they have their own grammar, and not everything that can be realised

58  Norman Fairclough Discourse and Social Change (Cambridge: Polity Press, 1992) and Robert
Hodge & Gunther Kress Language as Ideology (2nd edition) (London: Routledge 1993).
59  Fairclough (1992), p 4.
60  Gunther Kress & Theo van Leeuwen Reading Images. The Grammar of Visual Design (London:
Routledge, 1996).
61  This in opposition to for example Roland Barthes, who represents a structuralistic tradition; see
e.g. Roland Barthes “Rhetoric of the image” in the Barthes reader Image–Music–Text (Stephen
Heath ed.) (London: Fontana press, 1977) [French original: “Rhétorique de l’image” Communica-
tions No. 4, 1964].
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in language can also be realised by means of images, and vice versa. The two semi-
otic codes exist in the same context, but in their own right. Kress and van Leeuwen
have a clearly expressed social base for the analysis:

Our approach to communication starts from a social base. In our view the meanings
expressed by speakers, writers, printmakers, photographers, painters and sculptors are
first and foremost social meanings even though we acknowledge the effect and im-
portance of individual differences. They are meanings which arise out of the society in
which individuals live and work.62

Societies are not homogeneous, but composed of groups with varying, and often
contradictory, interests. Therefore the messages produced by individuals will reflect
the differences, incongruities and clashes which characterise social life. The differ-
ences between the semiotic codes can be expressed in one single text, Kress and van
Leeuwen propose:

It is likely, and in our experience often the case, that the different media through which
texts are constructed show these social differences in contrasting encodings—so that
in a multimodal text using images and writing, the writing may carry one set of mean-
ings and the images another. In an advertisement, for instance, it may be that the verbal
text is studiously “non-sexist”, while the visual text encodes overtly sexist stereotypes.63

The widened approach to what can be the carrier of discourse or rhetoric, has a
coupling to the content of technological discourse. Following the argument in Read-
ing Images, the “multimodality” of written texts has extra relevance in a time when
multimedia become a standard way of communicating messages.

These changes in the semiotic landscape also reveal what has in fact always been the
case: language, whether in speech or writing, has always existed as just one mode in
the totality of modes involved in the production of any text, spoken or written. A spo-
ken text is not just verbal but also visual, combining with “non-verbal” modes of com-
munication such as facial expression, gesture, posture and other forms of self-presen-
tation. A written text, similarly, involves more than language: it is written on some-
thing, on some material (paper, wood, vellum, stone, metal, rock, etc.) and it is written
with something (gold, ink, (en)gravings, dots of ink, etc.); with letters formed in sys-
tems influenced by aesthetic, psychological, pragmatic and other considerations; and
with a layout imposed on the material substance, whether on the page, the computer
screen or a polished brass plaque. The multimodality of written texts has, by and large,
been ignored, whether in educational contexts, in linguistic theorizing or in popular
common sense. Today, in the age of “multimedia”, it can suddenly be perceived again.64

The grammar of visual design represents patterns of experience, and enables human
beings to build mental pictures of reality, just as the grammar of language does, is
Kress and van Leeuwen’s main position.

The analogy with language does not imply, however, that visual structures are like
linguistic structures. The relation is much more general. Visual structures realize mean-
ings as linguistic structures do also, and thereby point to different interpretations of
experience and different forms of social interaction. The meanings which can be real-
ized in language and in visual communication overlap in part, that is, some things can
be expressed both visually and verbally; and in part they diverge—some things can be
“said” only visually, others only verbally. But even when something can be “said” both

62  Kress & van Leeuwen (1996), p 18.
63  Kress & van Leeuwen (1996), p 18.
64  Kress & van Leeuwen (1996), p 39; emphasis in original.
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visually and verbally the way in which it will be said is different. For instance, what is
expressed in language through the choice between different word classes and semantic
structures, is, in visual communication, expressed through the choice between, for in-
stance, different uses of colour, or different compositional structures.65

The communicative situation of the “social semiotics” Kress and van Leeuwen pro-
pose is not very different from the “rhetorical” situation described by for example
Burke and Perelman. Messages must be made maximally understandable by the
sender for a particular context—Burke describes this as the rhetoric’s having to be
“addressed”. This influences choice of expression, but since both sender and re-
ceiver exist within a power structure both representation and interpretation can be
unequal. An explicit ambition in Reading Images is to expand the area of discourse
analysis from informative verbal texts to movies, television series, literature, etc.,
and not least public relations and advertisements. One important area of study is
mass communication, and Fairclough (1992) describes how the language of adver-
tising has spread to include many institutions which formerly used more formal and
bureaucratic forms of discourse. Also in public communication the visual has be-
come more and more important.

Kress and van Leeuwen propose a widened scope of material to analyse. They
also point out the multimodality of “texts” and that the same object of study can
express different messages in the different parts which make up the whole text. The
physical element of communication gives a natural change-over to technology and
the rhetoric of technology, which is the focus of this book.

Summing it up

In this section I have presented some examples of literary and linguistic analysis of
written and visual communication in order to support my argument that how we talk
about and imagine artefacts affects how we perceive, design or even use them. The
line of argument has followed ideas from the “new rhetoric” of Burke and Perelman,
and new ideas on discourse and communication. One conclusion from Kress & van
Leeuwen being that images are “texts” as well, in the sense that they are carriers of
messages in a communicative or persuasive discourse. Thereby, they can be ana-
lysed rhetorically like other texts.

Following the assumptions above, a study of images of computers and in-
formation technology could give us important knowledge about how a certain tech-
nology is perceived and discussed, what hopes are tied to it and how it will function
in practice. We can also presume that language use differs over time. A “mechanical
brain”66 is not described in the same way as a “neural network”, and does not give
rise to the same associations or images of technology and what it can be used for.
Building on the idea that reality to a great extent is a social construction, a product of
people’s thoughts and actions, we can also argue that “realities” are different in
different social groups, in different contexts, and in different historical periods.

65  Kress & van Leeuwen (1996), p 2.
66  Edmund Callis Berkeley Giant Brains or Machines that Think (New York: John Wiley & Sons,
1949).
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Technological discourse

In this section I will give some examples of well-reasoned suggestions for how an
analysis of technological discourse could be made that followed along the same line
as I seek to develop. First out is Carolyn Miller, who explicitly talks about a rhetoric
of technology, then a range of examples from the STS field is suggested.

When time is right

Carolyn R. Miller has argued for a rhetoric of technology separate from, but draw-
ing on, the rhetoric of science. In an article in Argumentation, analysing some rhe-
torical devices found within the technological forecasting literature, she states that
“indeed technological rhetoric (like this) so permeates contemporary political con-
troversies that we cannot hope to comprehend fully their suasory dimensions and
social import without detailed rhetorical examination of technological discourse.”67

Miller seeks to develop a rhetorical analysis of technology, distinct from the
rhetoric of science, by exploring the old rhetorical term kairos.68 In her analysis she
discloses spatial metaphors, temporal metaphors and topoi (“places” where argu-
ments can be found) in some central works in the technological forecasting litera-
ture as well as rhetoric devices at work in the Japanese fifth generation computer
controversy. Her claim is that the way we talk about technology decides how our
society is shaped, because the words give the actors power. And so, Miller suggests,
by analysing the way technological forecasters talk, how they “sell” their technol-
ogy, their solutions of the practical problems, their visions of the future, we can
learn a lot about how our society is being formed.

Miller’s approach to rhetorical analysis of technological discourse points at
one of several—rather different—ways of practice for a rhetoric of technology. Fol-
lowing Miller, we can use a classical conceptual vocabulary, but adapt and extend it
in order to address discourse that could not have been conceived by the old rhetori-
cians. Another way is to observe that rhetoric in the sense of persuasive talk is present
and then try to find the arguments and methods used to win adherence. In the tradi-
tion of ANT/SCOT this would imply a study of inscriptions, translation and spokes-
persons. A third way of analysing technological discourse is to focus on technology
itself.69

Miller defines “technological forecasting” as one, powerful, technological dis-
course which helps define the future and for which rhetoric—persuasive talk about
today and tomorrow—is of great importance. She mainly discusses a rhetoric about
technology: suggesting that the Japanese fifth generation project was not a technical
failure but a rhetorical success since the whole world responded to the “Japanese
challenge”. Similarly, the technological forecasting movement was not an obscure
technocratic curiosity but a generator of metaphors that still influence our ways of

67  Carolyn R. Miller “Opportunity, opportunism, and progress: Kairos in the rhetoric of technol-
ogy” Argumentation Vol. 8, No. 1, 1994, pp 81-96, quote from p 92. Miller is one of the few
scholars who explicitly seek to build a “rhetoric of technology”. Through personal communication
I know that there is a book forthcoming with the title Rhetoric of Technology.
68  Miller defines kairos as “the principle of timing or opportunity” or “the dynamic relationship
between discourse and situation” (cf. biblical exegesis “the right time”, “time with a content”).
69  But see e.g. the sciences of “design” and the “artificial”, and the “grammar of visual design”
referred to earlier.
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conceiving the future. But even though she calls for a research agenda that aims at
studying the development, production and marketing of artefacts and practices, the
study of kairos is mainly a disclosure of strong images or metaphors that inform the
technological discourse; no attempt is made (in the paper referred to) to relate to
social consequences other than the use of these rhetorical devices. This makes the
linkages to social life and other categories of text unclear (cf. Burke).

STS: rhetoric in action

Most studies done so far on rhetoric and technology have either studied texts about
technology or technological communication. The third way—studying the rhetoric
inherent in technology itself—offers a much harder challenge, and is so far quite
undeveloped. For all three approaches persuasion is a key concept, but also how
entities are given existence, presence and identity. This opens the door to ontologi-
cal and epistemological research questions.

Within the STS field, there are as we have seen many mentions of rhetoric, in
connection both with science and with technology. Though not many really use a
rhetorical apparatus for analyses, the understanding of rhetoric as a deeper phe-
nomenon than just mere embellishment or persuasion is widely accepted. Some of
the more explicit discussions of rhetoric can be found among constructivists like
Bruno Latour and Wiebe Bijker, who put the actors’ manoeuvring in relation to
other actors—often as expressed in some kind of text—into focus.

In Science in Action (1987), Bruno Latour declares that rhetoric becomes still
more important when debates (controversies) are so exacerbated that they become
scientific and technical. Rhetoric in his view is a means for strengthening an argu-
ment—or for enrolling other actors:

There is always a point in a discussion when the local resources of those involved are
not enough to open or close a black box. It is necessary to fetch further resources
coming from other places and times. People start using texts, files, documents, articles
to force others to transform what was first an opinion into a fact. … Scientific or
technical texts … are not written differently by different breeds or writers. When you
reach them, this does not mean that you quit rhetoric for the quieter realm of pure
reason. It means that rhetoric has become heated enough or is still so active that many
more resources have to be brought in to keep the debates going. Let me explain this by
considering the anatomy of the most important—and the least studied of all rhetorical
vehicles: the scientific article.70

What is the difference between the so much despised “old” rhetoric and so much
admired “new” science, asks Latour.

The difference between the old rhetoric and the new is not that the first makes use of
external allies which the second refrains from using; the difference is that the first uses
only a few of them and the second very many. This distinction allows me to avoid a
wrong way of interpreting this chapter which would be to say that we studied the
“rhetorical aspects” of technical literature, as if the other aspects could be left to rea-
son, logic and technical details. My contention is that on the contrary we must eventu-
ally come to call scientific the rhetoric able to mobilise on one spot more resources
than older ones.71

70  Latour (1987), pp 30-31.
71  Latour (1987), p 61; emphasis in original.
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In a later text (in Law, 1991), Latour describes how arguments, words, things are
“loaded” to serve the actors’ purposes. By following “statements” (i.e. texts in the
sense of words, sentences, objects, apparatuses, institutions), he explains, we can
better understand how technoscience functions:

Even with such a simple example, we can already understand that when studying sci-
ence and technology, we are not to follow a given statement through a context. We are
to follow the simultaneous production of a “text” and a “context”. In other words, any
division we make between society on the one hand and scientific or technical content
on the other is necessarily arbitrary. The only non-arbitrary division is the succession
of distinctions between “naked” and “loaded” statements. These, and only these, are
the distinctions and successions which make up our socio-technical world. These are
the ones we must learn to document and to record.72

In the SCOT-book (Social Construction of Technological Systems, 1987) Trevor
Pinch and Wiebe Bijker discuss different “closure mechanisms” that can settle a
technological controversy (stabilise the technological frame). One is “redefinition
of problem”, another “rhetorical closure” which they describe in the following way:

Closure in technology involves the stabilization of an artifact and the “disappearance”
of problems. To close a technological “controversy”, one need not solve the problems
in the common sense of the word. The key point is whether the relevant social groups
see the problem as being solved. In technology, advertising can play an important role
in shaping the meaning that a social group gives to an artifact. Thus, for instance, an
attempt was made to “close” the “safety controversy” around the high-wheeler [bicy-
cle] by simply claiming that the artifact was perfectly safe.73

In his 1995 book Of Bicycles, Bakelites, and Bulbs, Wiebe Bijker presents two rhe-
torical closure mechanisms: the “crucial experiment” and the “knock-down ar-
gument”. Both with the effect of closing a controversy without being completely
convincing to the core set of actors.74 Closure in the analysis of technology, accord-
ing to Bijker, “means that the interpretative flexibility of an artifact diminishes;
consensus among the different relevant social groups about the dominant meaning
of an artifact emerges and the ‘pluralism of artifacts’ decreases.”75 One way of study-
ing this is to note “modalities”, such as definitions and specifications, attached to
statements about the artefact:

This process of increasing or decreasing stabilization can be traced by using an estab-
lished type of rhetorical analysis first employed in science studies by Latour and Woolgar
(1979). They showed that in the construction of scientific facts “modalities” are at-
tached or withdrawn from statements about facts, thus connoting the degree of
stabilization of that fact. … In the study of technical cases, similar varieties can be seen
in the number of definitions, specifications, and elucidations attached to statements
about the artifact. Of course, as Latour and Woolgar also observed, there is a methodo-
logical problem in this use of language as a medium through which to trace
stabilisation.76

72  Latour (1991), p 106; emphasis in original.
73  Pinch & Bijker (1987), p 44.
74  Bijker (1995), p 86. Additional closure mechanisms have been identified in other case studies,
cf. Sharon Beder “Controversy and closure: Sydney’s beaches in crisis” Social Studies of Science
No. 21, 1991, pp 223-256, Thomas Misa “Controversy and closure in technological change:
constructing steel” in Bijker & Law (1992), pp 109-139, and Harry Collins Changing Order
(London: SAGE Publications, 1985).
75  Bijker (1995), p 86.
76  Bijker (1995), pp 86-7.
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Summing it up

As the examples from Miller, Bijker and Latour above show, discourse analysis and
rhetoric have been taken up by STS students, mostly in the study of science and
scientific practice. But we can also note that the relevance for technology studies is
becoming more and more observed. Below I will give a short list of texts that are
relevant for discourse analysis in the sense used in this book.

Ashmore, Myers and Potter (1995) seek to present the wide scope of discourse,
rhetoric and reflexivity analysis in STS, by describing a student’s laborious week in
the library searching for the “canonical footnote”.77 By doing so, they also give a
review of the literature in this field, and at the same time exemplifies the search for
new literary forms which has been a trend in recent STS texts. Also Potter (1996)
gives an overview of issues related to discourse analysis in STS.78 Potter’s discus-
sion is primarily concerned with the sociology of scientific knowledge, but the ob-
ject of analysis is very like mine: texts and talk in action. He defines discourse as
having two rhetorical orientations, one being offensive and the other defensive; both
are used by scientists as they represent reality and try to “win” over other contest-
ants in constructing (and undermining) the “true nature” of the world.79

In the canonical footnote among others, the following works where discourse
analysis is a central theme could be found: Latour and Woolgar Laboratory Life
(1979), Mulkay, Potter and Yearley “Why an analysis of scientific discourse is needed”
(1983), Gilbert and Mulkay Opening Pandora’s Box (1984), Collins Changing Or-
der (1985), Ashmore, Mulkay and Pinch Health and Efficiency (1989); Myers Writ-
ing Biology (1990).80 These studies from the mid and late 1980s, all focused on
scientific (textual) practice. Two texts that explicitly seek to search out where sci-
ence ends and technology begins, and also pointing at how the discourse can be
studied were Woolgar “The turn to technology in social studies of science” (1991),
and Gieryn “Boundaries of Science” (1995).81

77  See Malcolm Ashmore, Greg Myers & Jonathan Potter “Discourse, rhetoric, reflexivity” in
Jasanoff et al. (eds.) (1995), pp 321-342.
78  Jonathan Potter Representing Reality. Discourse, Rhetoric and Social Construction (London:
SAGE Publications, 1996).
79  Potter (1996), p 15.
80  See Bruno Latour & Steve Woolgar Laboratory Life: The Social Construction of Scientific
Facts (Beverly Hills, CA: Sage, 1979); Michael Mulkay, Jonathan Potter & Stephen Yearley “Why
an analysis of scientific discourse is needed” in Karin Knorr Cetina & Michael Mulkay (eds.)
Science Observed: Perspectives on the Social Study of Science (London: Sage, 1983), pp 171-203;
Nigel G. Gilbert & Michael Mulkay Opening Pandora’s Box: A Sociological Analysis of Scientists’
Discourse (Cambridge: University of Cambridge Press, 1984); Harry Collins Changing Order.
Replication and Indication in Scientific Practice (London: SAGE Publications, 1985); Malcolm
Ashmore, Michael Mulkay & Trevor Pinch Health and Efficiency: A Sociology of Health Econom-
ics (Milton Keynes, Open University Press, 1989); Greg Myers Writing Biology: Texts in the
Social Construction of Scientific Knowledge (Madison: University of Wisconsin Press, 1990).
81 See Steve Woolgar “The turn to technology in social studies of science” in Science, Technology
& Human Values Vol. 16, 1991, pp 20-50, and Thomas F. Gieryn “Boundaries of Science” in
Jasanoff et al. (eds.) (1995), pp 393-444.
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Analytical concepts and methods

So far, we have learned that rhetoric—as being a part of our use of language—is
linked to models of thought; and thus part of the process for making the “real”
persuasive. Consequently, rhetoric is at work in communication between humans
when using language to talk and think and argue about society, and thus also about
technology.

As an outcome of this all-embracing condition, the range of communicative
situations that it is relevant to study has been expanded, and subsequently I have
also decided to expand the scope of “texts” that are relevant for analysis.

In the technological discourse, texts are physical manifestations of actors’ ac-
tivities. But “text” is only one part of the technoscience in which humans and tech-
nology interact—material settings have rhetorical qualities as well, which are not
expressed in words but e.g. in design and utilisation.

The combined historical and rhetorical approach to the study of technology
and society is my special contribution in this book. In this section I will outline my
analytical concepts which will be used in the empirical chapters. These agree with
the second way of practising rhetoric of technology described earlier (Miller): to
observe that rhetoric in the sense of persuasive talk is present and then try to find the
arguments and methods used by actors to win adherence to their cause.

The different approaches to the study of science, technology and society re-
ferred to above, all try to deal with the heterogeneity of technoscience where human
and non-human actors mix. Hughes describes this as “seamless webs” where the
action takes place, Bijker suggests the analytical concept “sociotechnical ensem-
bles” as a way of grasping the heterogeneity. The actor-network theorists describe
the interdependency in terms of “sociotechnical networks consisting of chains of
humans and non-humans” as an attempt at integrating these and avoiding the prob-
lems of agency and symmetry.

It is not obvious that theories developed mainly for the social study of science
can be transferred to technology. It is often argued that science and technology have
many similarities, mostly in the “high-tech” sector, but that the technological or
engineering work exists in a much fiercer reality. While science in many ways sets
the agenda for itself, the conditions for technology are defined in a wider and more
complex arena, e.g. in regard to conditions for production, profitability, environ-
mental considerations, etc. On the other hand, science is accorded (so far) a higher
symbolic value and is seen as culturally more worthy.

Even though the theories accounted for come from different disciplines—so-
cial studies of science and technology and literature and language studies respec-
tively—they show a strong and interesting kinship. The two traditions are related in
the way that they both accentuate the importance of language use for how reality is
conceived. They also stress the actors’ need for and possibilities of linguistically
“charging” reality depending on their wishes or purposes.

Hence, a study of technological discourse can give important knowledge of
how a technology is comprehended and discussed, what hopes are tied to it and how
it functions in reality. This knowledge, in its turn, can serve as a basis for discussions
of technology’s role in society, about which actors influence what types of technol-
ogy that are implemented in society, and how technological change takes place. It
can also be assumed that language use differs over time.
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Analytical dimensions

The following analytical “dimensions” will serve as my main tools for analysing
technological discourse. I have set up the analytical tools for three distinct purposes.
In order to make a diachronic history and thus able to describe certain changes in the
language use over time, I must make a periodization. To be able to discuss the tech-
nological discourse I must identify the technological frame(s) of a certain epoch and
also distinguish the relevant social groups active in a specific discourse. And finally,
on the synchronic level, I must discuss how I carry out the discourse analysis.

• Epochs of computer development
The epochs of computer development that I use to describe the technological dis-
course were discussed in chapter 2. These are: i) the computer as calculating ma-
chine, ii) electronic data processing and the mainframe paradigm, iii) the one per-
son-one computer concept, iv) “Internet” as manifestation of global data and tele-
communication. The main functions introduced in each epoch are: scientific/engi-
neering computing; the computer as administrator; personal computing; network-
ing.

Epochs ii-iv have directed the choice of empirical material; thus the three in-
stances of Swedish computing history used to exemplify computer rhetoric follow
the scheme presented in Chapter 2.

• Technological frame

The technological frames are decisive for what technologies there are to argue about.
In the case of computing, the notion of “generations” has served as dominating
technological frame, from time to time setting the outer limits for what is possible.
The floating distinction between mainframes, super, mini and microcomputers has
also been decisive, but is less important today. Also the dichotomy scientific/busi-
ness (binary/decimal) has had great influence, especially during the 1950s, -60s and
-70s. Today the many different functions are a better way of characterising the tech-
nological frames related to computing and computer technology.

The concept technological frame is used for presenting features of the comput-
ing discourse based on technological properties. It is neither possible nor desirable
to separate the technological properties in a narrow sense from the language and
images used, hence technological frames will include features based also on linguis-
tic categories.

Closure and stabilisation are significant states of a technological frame. One
empirical task is to observe whether closure is present, or if interpretative flexibility
still exists within and/or between relevant social groups in relation to a technologi-
cal frame. The argumentation, polemic issues, rhetorical devices, closure mecha-
nisms, etc. are indicators of controversies.

• Relevant social groups

Finding the relevant actors and following their proceedings helps us identify impor-
tant issues in a technological controversy, as well as the rhetoric used to enrol allies
and gain adherence to a certain conception of reality. Technology in itself “expresses”
itself through spokespersons or implicit textual/graphic features such as design, ad-
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vertising, etc. For this study I have distinguished four actor categories: users, pro-
ducers, politics and critics/propagators; which exemplify different types of rhetoric
(and roles) in the computing discourse. Together these form a kind of actor-network
which in combination with the technological artefacts are central in the controversies
studied here.

• Arguments and images

In my analysis of technological discourse, the arguments used by different members
of the relevant social groups in order to introduce new technology are main objects
of study. The arguments used by the actors are sorted in categories (political, social,
technical, economic) and discussed in terms of: Who used what type of argument?
Why? In what situation? Is there a pattern to follow? etc. Different types of argu-
ments and rhetorical devices that can be found are for example: physical properties
like force, strength, durability; argument by authority, science, practice, tradition;
technical properties such as speed, compatibility, reliability. But also occurrences of
e.g. “technobabble”, ”buzzwords”, “computerese”, imagery, metaphors, anthropo-
morphism etc. are noted and commented on. Special stylistic features used in the
texts studied are discussed from the perspective of rhetorical effectiveness.

The images of technology used by most (or specific) actors at a certain time,
decide what functions are realised, what technological solutions and designs that are
presented. I use “images” as a generic term, representing metaphors, symbolic value,
ways of thought, figures of speech, etc. connected to the artefacts that appear in the
discourse. The term is also used to denote visual communication (rhetoric) used in
the discourse (photos, drawings, graphic elements in the printed material analysed).

Summing it up

In this chapter I have discussed some of the theoretical foundations for research on
technological discourse and a rhetoric of technology. I have also set up the analyti-
cal frame for my own empirical studies that will be accounted for in Chapters 4, 5
and 6. Now it is time to turn to the empirical part of this book, where computing
discourse in Sweden between 1955 and 1995 will be in focus.

The three cases are all taken from the introductory phase of a new technologi-
cal frame. The technological controversies from which examples of “computer rheto-
ric” have been taken are: the mainframe paradigm of the mid 60s (Datasaab D21 vs.
IBM 1401/360) (Chapter 4); the emergence of personal computing as seen through
the marketing of the Swedish microcomputer Luxor ABC 80 around 1980 (Chapter
5); and the picture of tomorrow’s computing as represented by visions of informa-
tion superhighways in 1994-95 (Chapter 6).

* * *



4. 1960s—Data processing for the nation
(or Big Blue gets beaten)

Introduction

One of the first big schemes for introducing Electronic Data Processing (EDP1) in
the Swedish state administration was the so-called CFU project, which was initiated
in the mid 1950s and ran through the whole of the 60s.2 The objective was to ration-
alise the national register and taxation systems by use of computers.3 Two commit-
tees were appointed to investigate this process. The first report to the Riksdag (the
Swedish Parliament) in 1960 stated that a big computer centre placed in Stockholm
would be the best solution in terms of economic efficiency and coordination of re-
dundant capacity. But the project almost immediately got in conflict with regional
interests, and a centralisation-decentralisation debate soon arose, as well as a dis-
cussion of national industrial and technology policy.

This technological controversy has to do with what system design and what
computer vendor to choose for the CFU project. In the first stages (introduction
phase) of the project, the technical solution was almost given: a centralised system
with one very big computer (placed in Stockholm) for processing the whole national

1  Electronic Data Processing (EDP), in Swedish “Automatisk Databehandling” (ADB)—“auto-
matic data processing” (ADP)—sometimes read as “administrative data processing”, which was
also the term used in the academic departments (numerical analysis, ADB).
2  CFU, “Centrala folkbokförings- och uppbördsregistret” ≈ central civic registration and tax
collection, National Board of Civic Registration and Tax Collection.
   The political manoeuvring in connection with the early parts of the CFU project has been
described in detail by Hans de Geer in På väg till datasamhället. Datatekniken i politiken 1946-
1963 (Stockholm papers in History and Philosophy of Technology, 1992), which I recommend for
further reading. See also Jörgen Lund Från kula till data del 1 (Stockholm: Gidlunds, 1988); Carl-
Erik Fröberg & Bengt Sigurd Datamaskiner och deras användning inom vetenskap, administration
och språköversättning (Lund: Bibliotekstjänst, 1962); Sten Henriksson ”Den svenska utveckling-
en” in Peter Naur Datamaskinerna och samhället. Med ett tillägg om svenska förhållanden av Sten
Henriksson (Lund: Studentlitteratur, 1969; Danish orig. 1967); Jan Annerstedt, Lars Forssberg,
Sten Henriksson & Kenneth Nilsson Datorer och politik. Studier i en ny tekniks politiska effekter
på det svenska samhället (Zenithserien 10) (Staffanstorp: Cavefors, 1970); Kent Lindkvist Data-
teknik och politik. Datapolitiken i Sverige 1945-1982 (RPI Discussion paper no. 170) (Lund:
Forskningspolitiska institutet, 1984).
3  “Registration” might need a closer presentation, since it is a major item in this controversy.
Sweden has a long tradition of keeping records of the inhabitants, their income, property and
ability to pay taxes, dating back to the 16th century. In the 1940s the personal identification
number became a prerequisite for automating the social security administration. These personal
identification numbers are used not only in the administration of social insurances but also in most
administrative information processing in Sweden, both public and private. The national social
security registers are routinely updated with information from the population registers. Also tax
and property registers are part of the state computer registers. See e.g. Lars Ingelstam & Ingar
Palmlund “Computers and people in the welfare state: information technology and the social
security in Sweden” Informatization and the Public Sector Volume 1, No. 1, 1991, pp 5-20.
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database, and smaller satellite computers that would register and report into the
centre, could in 1959, according to the commissioners, only be effected with an
IBM 7070 or 7074 transistorised mainframe and 1401 satellites. But as the debate
rolled back and forth more competitors had shown up, and the drafting committees
had to let more vendors in to compete for the tender (late 1961). By this time Svenska
Aeroplan Aktiebolaget (Saab; Saab Aircraft Company) had announced their new
D21 medium-sized mainframe system,4 which was a good contestant, not least since
the centralised solution had been voted down. Instead, the CFU system was to be
built up with some 20 regional but coordinated computer centres administered and
run by the County Administrative Boards (“Länsstyrelserna”).5

The second phase of this controversy has to do with technology choice: On
what grounds and by which criteria should one vendor be preferred? The recom-
mendation from the Committee on National Taxation Organisation (UOK) was IBM,
but after strong criticism from outside actors and redraft of the organisational plans
this phase of the CFU project was closed by a decision of the Minister of Finance
(who was the top politician responsible) to set up two test sites: one equipped with
IBM 1401 (in Stockholm) and one with Datasaab D21 (in Linköping).6 The test sites
opened in August 1964 and ran until February 1965.7 The tests showed that D21 was
better, and a compromise was reached—nine IBM 1401 and five D21 systems were
ordered. While this procedure went on, IBM launched their new System/360, which
replaced the older 1401. In April 1965 Parliament decided that twelve IBM 360/30
and eight D21-P systems should be ordered and installed before March 1967.8

The third phase (stabilisation + redefinition) derives from an assessment of the
county computer centres (“Länsdatacentralerna”) that the Parliament auditors
(“Riksdagens revisorer”) made in 1967.9 By this time all 20 systems had been in-
stalled and put into operation. The Parliament auditors’ evaluation showed—again—
that on all measured parameters—primarily reliability and efficiency—the Datasaab
D21 computer was the better, and subsequently advised that all IBM computers
should be replaced with D21/22. But the auditors also concluded that the county
computer centres were under-utilised, and that their number might have to be re-
duced. The criticism from the auditors was considered by CFU, and a suggestion for
a reorganisation of the CFU system was presented in Government Bill 1969:81.10

This reorganisation should be effected by 1970. The recommendation was accepted
by Parliament, and the orders laid; by August 31, 1970, all systems were replaced
and the new ones running.

In this first empirical chapter I will put the artefacts (the Saab D21 and IBM
1401/360 computers) in focus, surrounded by some administrative bodies, a few

4  Saab D21 computer launched in 1961, based on the D2 aircraft prototype, first installation at
Skandinaviska Elverk AB, Stockholm.
5  Länsstyrelse ≈ County Administrative Board; regional, county authority of taxation, population
registration, census, etc. There were 24 of them during the period under investigation.
6  See Bill 1963:32 from the Minister of Finance. See also “Datorproppen” Bill 1963:85.
7  See CFU, Tekniska Byrån “PM angående de för folkbokförings- och uppbördsverksamheten
avsedda datamaskinanläggningarna” (mimeo, dated 22.3.65).
8  Bill 1963:32. See de Geer (1992), pp 119-122, for details on dates etc.
9  See Bihang till Riksdagens Protokoll 1968 “Riksdagens Revisorers Berättelse § 7, 1967”, pp 84-
100. (Riksdagens revisorer—“Parliament auditors”—is not the same as the National Swedish
Audit Bureau (RRV ≈ IRS.)
10  Bill 1969:81. See also Saab Aktiebolag to CFU “Förslag till leverans av D22/D220” (mimeo,
dated 22.4.1969).
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corporations, and a lot of documents representing the computer rhetoric. As dis-
cussed in previous chapters, the best representations of the rhetoric of technology
are in written form, especially if we want to study processes that lie many years in
the past. But this leaves out a vast amount of possible sources—e.g. pictures, draw-
ings, and the design or packaging—for the computing discourse we intend to follow.
Therefore we shall also have a look at “texts” other than just plain text in the follow-
ing empirical chapters. For the case in point the main sources will be: state official
reports and internal memoranda from UOK and DBK, parliamentary bills, IBM’s
and Saab’s internal memos and PR material, advertisements, newspaper and maga-
zine cuttings, the writings of other historians, and interviews. All these “texts” that
have been produced by members of some relevant social group.

Based on the introduction-closure-stabilisation/redefinition stages of the pro-
cess, I have identified three phases which present the main turns in the story to be
told. These are: Prelude, until 1963 (phase 1), The tests in 1964-65 (phase 2), New
trial: 1967-1970 (phase 3). In a section named “The contestants”, computer rhetoric
in connection with the advertising of the three computers that were competing for
the CFU project will be commented on, and finally a summary will be made to
discuss texts/arguments from relevant social groups/actors throughout the whole
process according to the analytical scheme presented in Chapter 3.

About sources
The main sources for this case has been the Datasaab archive, deposited at Lands-
arkivet in Vadstena in 1991, from which much of my material on Saab/Datasaab, the
D21 computer and the CFU project has been gathered. In the archive also Saab’s
press cuttings on this controversy are stored. I have gone through the whole archive,
and also interviewed people who worked at Saab and were active in the CFU project
(Viggo Wentzel, Tore Gullstrand, Börje Langefors).

Through the library of IBM Svenska AB, I got in contact with Rune Rasmus-
son who worked for IBM Svenska AB 1959-1992.

Most of the official standpoints on the CFU project can be found in State Offi-
cial Reports (SOU), propositions to the Swedish Parliament and bills from the Swedish
Government. The National Tax Board (Riksskatteverket) holds an archive for UOK
(the first seven years of the project), which I have studied.

Important secondary sources that cover the CFU project are: Jan Annerstedt et
al. Datorer och politik (1970), Kent Lindkvist Datateknik och politik (1984), Jörgen
Lund Från kula till data (1988), Hans de Geer På väg till datasamhället (1992),
Datasaabs vänner Tema D21 (1994), Tema Flyg (1995), Tema Bank (1996).

All transcripts and quotations that have been translated by me are given in the
Swedish original in the Appendix.

All prices are given in 1960’s value; in 1965 USD 1 ≈ SEK 5.20.
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Automation—a revolution in office administration

The County Administrative Boards shall be equipped with electronic computers in order to
faster and more cheaply cope with their tasks in connection with national register and
taxation. Five manufacturers of computers have given tenders: Saab-Facit, LM Ericsson,
RCA-Sweden, Svenska Bull, and IBM Svenska AB. In the final contest, Saab-Facit and IBM
remain as main competitors for the state order, which will be an affair of some SEK 50
million and has gathered more and more interest on grounds of principle, from the viewpoint
of “buy Swedish or foreign?” Last Friday, however, the three other contestants—LM, RCA
and Bull—gave in a joint tender to the Minister of Finance. Saab (Swedish Aircraft Com-
pany) in Linköping have for many years been developing electronic technology related to
their supplying of the Swedish armed forces with aircraft, fire control systems and equipment
for operations analysis. Five years ago Saab started planning for civilian production, which
today is carried in cooperation with Facit Electronics AB, a subdivision of Åtvidabergs. A
system has been developed which can be applied both within industry, science and adminis-
tration. The delivery of these “civilian” Saab machines has recently begun. The American
IBM (International Business Machines) has long been an international leader in office
machinery with [120,000] employees at plants all over the world. It has been established in
Sweden since 1928 through a subsidiary company. Since 1954 certain IBM computing
machines have been produced at a plant in Vällingby. The Swedish IBM company in 1961
exported goods for SEK 35 million. IBM is estimated to hold 70 per cent of the Swedish
computing machinery market.

This cutting from the daily newspaper Dagens Nyheter covers the first phase of the CFU-project.
(Source: Dagens Nyheter 21/7 1962; my translation.)

DBK and UOK—commissioned to investigate computerisation

In May 1962 a public debate arose concerning what computers the County Admin-
istrative Boards (“Länsstyrelserna”) should have: IBM, Datasaab or other? And should
this rationalisation of administration with the help of computers be organised on a
national, regional, or county basis? The debate, as we shall see, in many ways origi-
nated in two opposed technical and organisational paradigms: centralised computer
power/hierarchy vs. decentralised computers/distributed power. The latter paradigm
is in many ways inscribed in the design of new computer systems such as the IBM
1401 or Saab D21, while the older mainframes more or less demanded a centralised
system design.

The controversy originated in the opposed opinions of the two royal commissions
that had been appointed to investigate: i) if computers could be used to make the
state administration more efficient (DBK, 1955-1962), and ii) a new organisation of
taxation and national registration (UOK, 1958-1962). These opinions were presented
in reports to Parliament in 1961 and 1962.11

The first suggestions from the Committee on National Taxation Organisation
(UOK) were presented in the state official report “Automatic data processing within
population and tax registration” (SOU 1961:4).12 In this report, from January 1961

11  DBK: Kommittén för maskinell databehandling, later Databehandlingskommittén ≈ “the
committee on machine methods of computation”, 1955-1962. UOK: Uppbördsorganisations-
kommittén ≈ “the committee on national taxation organisation”, 1958-1962.
12  SOU 1961:4 “Automatisk databehandling inom folkbokförings- och uppbördsväsendet. Princip-
betänkande avgivet av Uppbördsorganisationskommittén” (dated 19.12.1960).
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and prepared together with the Committee on Machine Methods on Computation
(DBK), UOK stated that a centralised system was to be preferred. A big computer
centre equipped with an IBM 7070 machine—one of IBM’s most powerful systems
at that time—should be set up in Stockholm to serve the national needs in this mat-
ter. The task was primarily to advise if EDP was able to be used “in principle”, but
the committee also presented rather detailed technical solutions. The 24 County
Administrative Boards should be equipped with punch card machinery and the yearly
taxation audit should be reported to and executed at the national level. The stacks of
punched cards would be updated by the local taxation authorities, and then sent to
Stockholm. The main reason for this was of course an argument of scale—by cen-
tralising this EDP task an efficient (but expensive) computer centre could be fi-
nanced, which could be used for other purposes during the rest of the year, such as
population registers for health care, social security, census, etc.13 A regional or county
system would be more expensive, in spite of being both easier to handle and more
reliable, according to UOK.14 The differing opinions of the two committees before
the report was written can be summarised as follows:

13  Cf. Bill 1963:32, p 39.
14  See SOU 1961:4. Costs: 1 national computer centre system SEK 27 million, regional system
with 9 computer centrals SEK 40 million, 24 county computer centre system SEK 55 million (in
1960 prices); de Geer (1992), p 85.

It is noteworthy that DBK and UOK had very different ideas about how the system
should be designed. DBK advocated a centralistic solution, while UOK was for a
decentralised county or regional system. But before the report was presented, DBK
had won the other committee’s members for the national system.

In their 1961 report the UOK committee gave two alternative solutions to the
centralised or national system for organisation this EDP task: either a regional sys-
tem of say nine computer centres could be set up to serve three or more county
taxation authorities each; or each county (19 of totally 24) could be equipped with

Table 4:1. Compilation of arguments used by DBK and UOK. (Source: de Geer (1992), pp 77-92.)

DBK UOK

January -60
– recommends centralised system – recommends regional or county system

– county system more flexible
– faster advising
– harder to control (24 separate units)
– higher costs

April -60
– better economy in centralised system
– difficult to get personnel outside Stockholm
– easier integration with existing systems
– better technical adaptation
– county authorities will lose control

May -60
– DBK persuades UOK that a national system is
better from the economic point of view
– taxation and registration data input locally
– data processing centrally

Autumn -60
– UOK prepares report, but still believes that the
county system is better from the functional point of
view and that only economic considerations have
been allowed to influence decisions
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its own computer centre—of course with smaller machines, for example the IBM
1401. Five counties were regarded as too small.

In UOK’s first suggestion the choice of computer machinery was not espe-
cially controversial, and thus few referral bodies had any objection to the IBM 7070/
1401 solution. It was the centralised national solution that was criticised by the
referral bodies. But UOK’s choice of computer manufacturer was not accepted right
off by all. In a letter to the Minister of Finance Svenska Aeroplan Aktiebolaget
(Saab) and AB Åtvidabergs industrier (Facit), together with some other companies
in the Swedish electronics industry, pointed out that there were other computer sys-
tems that could fill the requirements of the CFU project. Not least was there a Swed-
ish alternative which the state ought to support. And besides, their message was, the
machines UOK had tested in 1959 were by now surpassed by computers with newer
technological solutions.15

15  Letter from Saab and AB Åtvidabergs industrier—Minister of Finance 13/4 1961 (mimeo). See
de Geer (1992), p 89, for more details on this episode.

Since the national system solution was rejected, UOK had to redraft their county
system based on a small EDP machine like the IBM 1401. On September 15, 1961,
the committee was commissioned by the Government to prepare a plan for the CFU

Display 4:1 and 4:2. The 7070 mainframe computer was a system designed for heavy computing.
The 1400 system, despite its smaller CPU power, had a wide range of use, but it was especially well
fitted for EDP use. These pictures were presented in UOK’s first report and show models of the
computers, not the real machines. (Source SOU 1961:4, p 198 and 201.)
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project in accordance with the county alternative, to be submitted by January 1962.
A new tender was invited for, and five companies presented offers. The revised plan,
together with the choice of computer, was submitted seven months later as “Auto-
matic data processing within population and tax registration. Part II. Computers at
the County Administrative Boards” (SOU 1962:18).16

Technological shift

The first suggestion from UOK was based on a technological frame of the 1950s, in
which the only possible solution for large EDP systems was a big mainframe. The
smaller, punched card systems did not have enough capacity for data retrieval of this
volume. But the technical conditions changed quickly in these years. The transistor-
ised IBM 1401, Saab D21 and the subsequent third generation computers like IBM
System/360 introduced in 1964, which used magnetic tape or disk store for input/
output (I/O) and mass storage, gave new preconditions for a regional system.

The IBM 1401, which was announced in October 1959 and shipped in quantity
in 196017, represented a leap in technological development, with its new possibili-
ties for data processing using punched cards, magnetic tape storage and fast print-
outs. It was not especially fast in respect of internal processing, but it was special-
ised for converting data from punched cards to magnetic tape to printed text. With
its comparatively fast chain printer, a 1401 could replace four conventional tabula-
tors.18 The IBM 1401 was a second generation, transistorised small/medium-sized
computer that could be connected to a large-scale computer (like IBM 7070/7090)
for top-speed computing tasks. It used magnetic tape and had random access stor-
age. Maybe the biggest novelty was magnetic tape, which was a much better data
carrier than punched cards or paper tapes.19 In other words, the 1401 represented a
new technological frame.

The IBM 1401 challengers—Saab D21

The five companies that competed for the CFU project in the new tender were:

16  SOU 1962:18 “Automatisk databehandling inom folkbokförings- och uppbördsväsendet. Del II.
Datamaskiner hos Länsstyrelserna. Betänkande avgivet av Uppbördsorganisationskommittén”
(dated 16.4.1962).
17  James W. Cortada The Computer in the United States. From Laboratory to Market, 1930 to 1960
(Armonk, New York: M. E. Sharpe, 1993a), p 87.
18  Martin Campbell-Kelly ICL. A Business and Technical History (Oxford: Clarendon Press, 1989),
p 201, and Emerson W. Pugh Building IBM. Shaping an Industry and Its Technology (Cambridge,
Mass.: MIT Press, 1995), p 265.
19  Lund (1988). For more about early IBM history, see: James W. Cortada Before the Computer.
IBM, NCR, Burroughs, and Remington Rand and the Industry they Created 1865-1956 (Princeton,

Vendor / Manufacturer Computer

L M Ericssons Driftkontrollaktiebolag ( L M Ericsson ) ICT 1301

International Business Machines Svenska AB ( IBM) IBM 1401

RCA Sweden AB (RCA) RCA 301

Svenska Bull Maskin AB ( Bull ) Bull GAMMA 30

Svenska Aeroplanaktiebolaget & Facit Electronics AB ( Saab/Facit ) Saab/Facit D21-P

Table 4:2. The five contestants that were selected by UOK. (Source SOU 1962:18, p 28.)
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Of the five contestants, IBM 1401 was the most widely spread and thus the best-
known machine, regarding both capacities and functionality. The RCA 301 and Bull
Gamma 30 (which was licensed from RCA) were in use in 1960, while ICT 1301
was not delivered until 1961.20 The first D21 installation was ready in April 1962.

Following is a sketch of Saab’s suggestion for the CFU project which UOK
had to consider for the evaluation of the five tenders. Saab’s main arguments for
their system were flexibility and easy expansion without reprogramming, and that a
broad variety of external units could be connected. The system designs Saab sug-
gested for each of the 20 counties were of course adapted for the CFU routines. But
as Saab argued, the machines could be used for many different purposes, a fact that
would be of great value if the spare shifts of the computer centres were used for
other tasks or if the methods of analysis and checking were to be refined in the
future. Assignments that could be processed in the spare shifts, quite different from
the bookkeeping tasks of CFU, could for example be road projecting, calculation of
electricity networks, and different kinds of planning.21

New Jersey: Princeton University Press, 1993b), Stan Augarten Bit by Bit. An Illustrated History of
Computers (New York: Ticknor & Fields, 1984), Campbell-Kelly (1989), Franklin M. Fisher, John
J McGowan & Joen E Greenwood Folded, Spindled, and Mutilated. Economic Analysis and U.S. v.
IBM (Cambridge, Mass.: MIT Press, 1983), SOU 1961:4. For details on the IBM 1400-series see
e.g. Charles J. Bashe, Lyle R. Johnson, John H. Palmer & Emerson W. Pugh IBM’s Early Comput-
ers (Cambridge, Mass.: MIT Press, 1986), esp. pp 416-458, 578.
20  RCA 301 was licensed to Machines Bull, Hitachi, and Siemens, it was also sold as ICT 1500
(Campbell-Kelly 1989, pp 212-13). The ICT 1301, designed by ICT and launched in 1961, was a
second generation machine based o transistors, quite similar to the IBM 1401 (Campbell-Kelly,
1989, pp 210f).
21  Svenska Aeroplan Aktiebolaget i samråd med Facit Electronics AB “Förslag till Maskinutrust-
ning för folkbokföring och uppbörd” (mimeo, dated December 1961).

Display 4:3. “Characteristic of the D21-system is its great flexibility regarding capacity. Expansion
of the system can easily be made after installation. One example of this is connection of arbitrary
magnetic tape units, many line printers to one central unit and up to 7 extra memory expansions. The
design is such that different types of peripherals, also of totally new kinds, can be connected. The
mentioned expansions can be added and taken into use without reprogramming.” (Source: Svenska
Aeroplanaktiebolaget i samråd med Facit Electronics AB “Förslag till Maskinutrustning för folk-
bokföring och uppbörd” (dated December 1961); my translation.)
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Since the D21 computer was untried, Saab could build their presentation on experi-
ence drawn mainly from the D2 prototype. IBM had parity checking in the 1401 and
used this as an argument against their competitors, but even though Saab thought it
unnecessary because of the good reliability the D2 had shown, they were neverthe-
less willing to include this in the system. (Saab’s engineers thought this was a proof
of bad engineering.22) The biggest advantage of the D21 was its higher capacity,
which according to Saab would reduce processing times, and thus operating costs.
Saab also argued for a certain amount of redundancy (five magnetic tape units in-
stead of four, 8,000 word memory instead of 4,000) in order to increase capacity and
thus reduce processing time. A major feature of the D21, which Saab was eager to
point out, was its general purpose character.

22  Saab—Finansdepartementet “Kommentarer till Promemoria angående utvärdering av ADB-
utrustning i länssystem (angiven av Uppbördsorganisationskommittén den 16.4.1962, hemlig-
stämpeln hävd den 28.8 1962)” (mimeo, dated 24.9.1962).
23  SOU 1962:18 “Automatisk databehandling inom folkbokförings- och uppbördsväsendet. Del II.
Datamaskiner hos Länsstyrelserna. Betänkande avgivet av Uppbördsorganisationskommittén”
(dated 16.4.1962), p 11; my translation. See excerpt 4:1.

Display 4:4. Scheme of CFU EDP system for D21. (Source: Svenska Aeroplan Aktiebolaget i samråd
med Facit Electronics AB “Förslag till Maskinutrustning för folkbokföring och uppbörd”, (mimeo,
dated December 1961).)

UOK’s second report: recommends IBM 1401 and new organisation

The second report from UOK, presented in April 1962, was somewhat different
from the first one (SOU 1961:4). By now, it was clear that nobody opposed that
computer technology should be used for administrative tasks, and the main objec-
tive for the committee thus became to present a good solution for the organisation of
the CFU project.

The suggestion made in the general report that computers should be used for national
registration, tax assessment and taxation has been accepted by all referral bodies. As
was pointed out in the introductory chapter, we furthermore find no reason to take up
for renewed discussion whether to use EDP or not.23
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In the committee’s argumentation for their suggested plan, very little was said on the
technological details of the project. This is striking not least since the public debate,
as we shall se, became almost totally occupied with the choice of computer vendor
and technical specifications, and said very little on the new organisation of the cen-
tral population registration and tax collection system.

Since the machine configurations suggested for the national system no longer
were valid, the committee had had to invite tenders for new and smaller systems
suitable for the county system. In the new report, the committee presented the dif-
ferent systems offered and a suggestion as to what computer to choose. It was also
remarked that part of the explanation concerning what system they had chosen only
had been reported to the Minister of Finance in a non-public memorandum.24

Pages 16-20 of the report gave a thorough listing of arguments that were pro-
posed by the committee or by referral bodies for and against the different solutions.
A primary argument for the national system was that it was cheaper, not only as
investment but also in respect of working expenses.

24  SOU 1962:18, pp 7-8.
25  SOU 1962:18, pp 76-77.

Table 4:3. Investment costs and increased working expenses for the system solutions presented in
SOU 1962:18, p 16.Table 4:3. Investment costs and increased working expenses for the system solu-
tions presented in SOU 1962:18, p 16.

In the Conclusions section, the committee confirmed that the computers suggested
for the county system were suited for many types of EDP. But on the other hand, it
could not be estimated to what extent it would be possible to use them for tasks other
than those connected directly to the CFU routines. Such questions had to be seen in
a longer perspective. Because of these uncertainties, the committee had limited its
calculations to what was actually part of the CFU routines, all other possible sources
of income having been left unregarded.25

In the table on next side elow are listed the most frequent arguments for and
against the national, regional and county solutions. As we can see, few comments
were given on the regional solution:

Costs national system regional system county system

investment SEK 27 mil.   SEK 40 mil.   SEK 55 mil.   

increased working ex -
penses

+ SEK 2.5 mil.   + SEK 5 mil.   
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It is interesting to note that one of the few technical arguments used in this report
was a very crude bar chart showing the average load over a year on a two-week shift
basis. The argumentation was almost only concerned with organisational solutions,
and there were very few comments on the technology in this SOU (all test results
were in the classified part of the evaluation; see below). The only other cold figures
used for supporting the choice of computer system were tables of number of inhab-
itants of each county and costs for the state, with or without EDP.26 It is easy to
understand why so many were upset, as the only discussion presented on the choice
of computer was the laconic:

The final assessment of the suggestions has been made in consultation with the com-
mittee on machine methods of computation. It has resulted in our finding ourselves
obliged to suggest that for the county system the computer system 1401 supplied by
IBM shall be used.27

The reasons for classifying the technical report were given in a footnote to a para-
graph discussing how the tenderers had been given opportunities to react to alter-
ations that UOK had made to the suggested systems. Also changes affecting the
economic calculations had been reported, it was declared:

The result of this evaluation is reported in a separate memorandum* addressed to the
head of the Ministry of Finance, as well as in certain parts in the following.
   [footnote:] *Since the aforementioned memorandum contains certain information
that can constitute business secrets for those companies whose machines have been
evaluated, we have found it necessary to treat it as not official.28

26  SOU 1962:18, pp 80-86.
27  SOU 1962:18, p 30; my translation. See excerpt 4:2.
28  SOU 1962:18, p 30, my translation. See excerpt 4:3.

pro national system pro regional system pro county system

– economic advantages

– functionality

– easier to find qualified staff

– build fewer fire safe premises

– coordination

– more efficient use of machine ca -
pac ity

– new possibilities for statistics pro -
cessing

– new printing techniques

– new transmission systems

– need not follow county divisions

– public utility (government-owned
util ity) e.g. Post Office

– economic geography considerations

– adapted for population

– higher general flexibility

– no need to transport punched cards
and ledgers

– smoother office routines

– delays affects only one county

– in principle each county centre can
serve as reserve for every other

– most appropriate

– gives County Adm. Boards new
possi bilities for rationalisation

– incomes from service bureau under -
tak ings

– more “stable” staff situation

con national system con regional system con county system

– long transport

– vulnerability/operational distur -
bance

– lack of time ?? (high pressure on
one centre)

– counteracts decentralisation

– bureaucratisation

– no reserve computer centre

– not acceptable according to most re -
ferral bodies

– solution steered by available com -
puters

Table 4:4. Arguments used by the committee and referral bodies, presented in SOU 1962:18, pp 16-
20.
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The secret papers—Comparison of the five tenders

The classified part of the UOK evaluation contained comparisons of technical spec-
ifications for the five computer systems offered by the tenderers.29 No hands-on
tests were made. UOK had set up a specification list for a “normal solution” which
the systems should comply with. The systems were compared with regard to eleven
factors (this on a 1–5 scale, where 1 is best):

29  UOK “Promemoria angående utvärdering av ADB-utrustning i länssystem avgiven av Uppbörds-
organisationskommittén (del 1)” (mimeo, dated 16.4.1962), p 55; my translation.

Table 4:5. The eleven factors that were compared and weighted in the secret memo. (Source: “Tabell
15. Maskinsystemens inbördes placering med beaktande av vissa faktorer” in UOK “Promemoria
angående utvärdering av ADB-utrustning i länssystem avgiven av Uppbördsorganisationskommittén
(del 1)” (mimeo, dated 16.4.1962), p 55; my translation.)

In eight out of eleven evaluated parameters the IBM 1401 was found to be the best
choice. Saab D21 was, UOK admitted, the best computer system when technical
qualifications and stated performance were compared. But the 1401 was found to be
the most reliable (some 19 systems installed in Sweden by 15.3.62) and IBM’s serv-
ice and support was, the committee judged, far better than the other’s.

Support and service became a central argument against Saab. In IBM’s ad-
vertising, their extensive service organisation was pointed out as a major benefit.
Saab had no such organisation from the beginning, and could only give assurances
that they would be able to support their customers in due time when the computers
were delivered. In the early 60s, a central part of the support was training/education.
In the early days, the only schools for computer operators and programmers were
courses given by vendors or “on site” in computer centres. Both IBM and Saab
trained many of the first generation computer experts in Sweden, long before the
universities started to give courses. Ever since this time, support has been an impor-
tant—but intangible—extra “value” for vendors when selling their products.

Long discussions were held about the difficulties involved in comparing com-
puter systems. This was partly because there were no standard procedures for evalu-

Comparison factors BULL  
G 30

IBM  
1401

LME
ICT 1301

RCA  
301

SAAB
D21-P

1. Capacity to perform tasks 1 1 1 1 1

2. Appropriateness 1 1 4 1 4

3. Running expenses 2 3 4 1 5

4. Comparison of capacity in 
technical respect

3 5 2 3 1

 5. Expandability 2 2 5 2 1

 6. Capacity utilisation 3 3 2 3 1

7. Operating qualities:

a) reliability regarding   
processing failures

b) reliability regarding   
operating failures

3

–

1

1

2

–

3

(2)

5

–

8. Programming technique 2 1 4 2 5

9. Technical service and   
spare parts supplies

2 1 2 2 5

10. System resources 3 1 3 2 5

11. Data exchange 2 1 2 2 2
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ations, and partly because of the considerable proportions of this procurement, UOK
said. Since the machines would be used in a system of great social importance and
the costs of malfunctions would be consequential, the reliability of the computers
had to be extra high. Therefore the committee had used “every possible opportunity
to win better clarity in the evaluations”.30 These high requirements regarding the
chosen system spoke against the D21 computer:

Regarding the SAAB system the conclusion is that we cannot recommend it, partly
because of the relatively high operating costs, partly because the company has been
judged not to be able to fulfil the high requirements in respect of systems support,
technical service and supply of spare parts, which in our opinion must be seen as a
prerequisite for performance of the tasks at hand, at least in a case like this.31

In their concluding paragraphs, the committee discussed whether or not the avail-
ability for testing of the chosen computer systems was the determining factor in a
procurement process. The answer was in this case, yes. This standpoint was sup-
ported by quoting a memorandum from May 1960, where the prerequisite was is-
sued that full guarantee must be given by the vendor that the system in question was
available and in use to even be considered for the CFU project. This could of course
seem a very rigorous demand, UOK admitted, and could be seen as discriminating
against those vendors/manufacturers in the process of developing new computer
systems, but was nevertheless necessary when dealing with systems of high social
importance. Had, for example the choice fallen on Bull G 60 or Facit EDB, which
had been suggested for the first evaluation in 1959, the whole project would have
been threatened. These were both examples of systems that never became available
even though the manufacturers had advertised them; one was never produced and
the other taken out of production before the first UOK testings started. Saab was put
among these, since they could not guarantee serial production delivery before 1963/
64.32

Neither had the question of whether to choose computers of Swedish construction
or not been neglected, the committee remarked. But, argued the committee, in the
Saab- system some units were produced in Sweden and others abroad, especially in
the US. The IBM 1401 system consisted of units mostly produced in Europe, and
one in Sweden (the printer). The output value of the D21 units made in Sweden was
higher than that of the 1401 unit made in Sweden, but on the other hand the latter
was exported in rather big quantities.33 The argument used was coupled to heteroge-
neity and reliability: Saab’s system was heterogeneous and therefore less reliable,
while IBM’s system was homogeneous and thus more reliable. The validity of this
argument can of course be debated, but it nevertheless served to relativise the na-
tional industry support issue.

The major line of argument of this report was that the consequence for the
whole CFU project, if the choice fell on another computer system than the IBM
1401, would be a delay for one or more years, especially since a final decision could
not be made until the D21-P (or other system) had been thoroughly tested in a real-
life situation. Rhetorically this “secret report” was of higher value as an item of

30  UOK mimeo, dated 16.4.1962, p 54.
31  UOK mimeo, dated 16.4.1962, p 56; my translation. See excerpt 4:4.
32  UOK mimeo, dated 16.4.1962, p 59-60.
33  UOK mimeo, dated 16.4.1962, p 60.
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debate, rather than in its own right. The tone in the text was restrained, but with a
clear support for the IBM computer, while Saab’s alternative was mentioned as “the
worst”, “the least reliable”, “the most untried” etc.

Public debate questioning the IBM recommendation

This report from UOK caused much commotion, not least since the results of the
testings were classified. The centralisation/decentralisation debate had barely been
settled after report number one (SOU 1961:4). Now it was UOK’s choice of com-
puter system that was questioned. Should a big procurement like this be decided
upon only in terms of “the cheapest possible solution” and on the basis of the “only
available” arguments?

Many referral bodies (mostly counties and industry) said no, instead national
industrial policy implications should be taken into account. The UOK committee
had already in their preparation of the second report discussed the risks of creating a
monopoly situation by choosing IBM, since the company had a massive grasp on
the Swedish computer market.34 Now the result was questioned again. A “pure”
IBM solution could not be accepted. The debate took place both in the political
arenas and in the mass media. Secret investigations were made by the Swedish Board
for Computing Machinery (Matematikmaskinnämnden, MMN) and by Saab which
showed that the D21 system could outperform IBM 1401.

After UOK in April 1962 had presented their revised plans for the CFU project
(SOU 1962:18) in which the recommendation was 20 IBM 1401, placed at 19 county
computer centres (one each for the city of Stockholm and the county of Stockholm),
the press reported that it was most unusual and notable that the official expert body
for computing (i.e. MMN) had not been invited to discuss the results.

In an interview in Stockholms-Tidningen on May 5, 1962, Gunnar Lindström,
then head of Saab’s electronics department, commented on why Saab had entered
the public debate on the CFU project:

– Advanced quality products is what Swedish industry can compete with in a situation
of increasing international trade and competition.
– Computers definitely belong to the category quality products, and not only because
the product is a technically advanced system, demanding careful design, construction
and control. There are also required qualified and efficient mathematicians and sys-
tems analysts in order to take full advantage of the computers.
– Further, technological and scientific development will in many respects become de-
pendent on computer use. If Sweden shall be able to lead this development a domestic
computer industry might be a prerequisite. Through such an industry research can be
coordinated with development and production of computers in order to create new,
efficient methods, which eliminates the need for copying foreign achievements.35

Other arguments given by Gunnar Lindström as to why the D21 was a better choice
were: that we should stimulate an emerging domestic computer industry; that re-
gional computer centres would cause computer technology to be transferred outside
the cities; that there was an evident need for a well-structured Swedish industrial
production; the employment factor (create jobs); the necessity of securing techno-

34  de Geer (1992), p 91; cf. the IBM hegemony discussion in Annerstedt et al. (1970), Naur (1969).
35  Örjan Wallqvist “Saab kämpar om ny mångmiljonaffär” Stockholms-Tidningen 5/5, 1962; my
translation. See excerpt 4:5.
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logical and scientific development within the country; military preparedness consid-
erations. These also summarised most arguments the critics used at this point of the
controversy.

And on May 24, 1962, Stockholms-Tidningen reported that a “company war”
had broken out over data registers on all the population:

COMPANY WAR ABOUT DATA ON US ALL. Now the national register and tax-
ation will be automated. 20 counties will get their own computer centres. The state
committee that has been working on this automation project suggests that the big order
amounting to SEK 50 million should be given to IBM Svenska AB. Since many other
customers will follow the state, this procurement is worth more than the 50 million to
IBM. Four other companies have been fighting for the order, among them Saab-
Åtvidaberg as the only Swedish manufacturer.
    “We haven’t surrendered”, Saab comments. “The referral bodies have not given
their opinions yet.”36

The technical specifications on which the report was based had been classified by
UOK primarily for the reason that the material contained “business secrets” which
could cause damage or losses for the companies if they were made public. This
seems mainly to have been a concession to IBM.37 Soon the other tenderers de-
manded that all the material should be released to all referral bodies. This was not
done immediately: only two thirds of the material was de-classified and given to
MMN for evaluation in their capacity as the State’s computer expert group. Only
after more criticism and lobbying from outside actors was the whole material de-
classified.

Per Eckerberg, county governor of Östergötland where Saab had their head-
quarters, was one who stressed that there were other aspects than the administrative
and the central-regional to consider in a procurement of this magnitude. These he
hoped that UOK had dealt with in the classified report:

REPORT CLASSIFIED FOR STATE EXPERTS! … County governor Per Eckerberg
stresses that there is a range of factors other than administrative and the central-re-
gional to take into account:
    “Both within the County Administrative Board and the County Council there are
many tasks that could benefit from a computer centre in the county. I see this also as a
matter of employment. We must go for a high-quality engineering industry and there-
fore Swedish industry should be given the opportunity to develop by getting orders.
But these are questions which I hope the committee has considered in the classified
parts of the report.”38

Early in July 1962 MMN, as the first outside actor to which the UOK report was
referred for consideration, got access to the classified material. It should be noted
that MMN had a special interest in this procurement because they had been side-
stepped by DBK and UOK as experts on computing. On July 16, 1962, they pre-
sented their opinion: Approval of D21!

MMN criticised UOK’s reasons for choosing IBM 1401 on mainly two points.
MMN estimated that D21 would process the registration and taxation much faster

36  “Firmakrig kring data om oss alla” Stockholms-Tidningen 24/5, 1962; my translation. See
excerpt 4:6.
37  Cf. Annerstedt et al. (1970).
38  “Utredning hemligstämplad för statens egna experter” Stockholms-Tidningen 16/6, 1962; my
translation. See excerpt 4:7.
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and that more excess time would be free for other tasks. Further, the D21 system had
much better possibilities for future expansion than the older 1401 system. MMN
estimated that in the long run the D21 system would be more cost-efficient than the
other systems tested. MMN had no sympathy for UOK’s argument that testings
must start immediately, whereby the only system available would then be the IBM
1401. If a short delay could be accepted by Parliament, the D21 system would present
a better solution in all respects, MMN stated. Further, to choose the IBM system
would result in an “unfortunate limiting of competition” (“icke gynnsam
konkurrensbegränsning”) which could cause inconvenience for the state adminis-
tration and other computer users.39

In the press this was commented on differently, depending on what political
colour the newspaper had. Expressen (liberal), for example, insisted that aspects of
efficiency were more important than nationalistic considerations. Stockholms-
Tidningen (social-democratic)—which throughout the whole CFU controversy took
sides with Saab and the regional system—went into great detail presenting MMN’s
arguments against IBM and the centralised solution.

“Devastating expert criticism of the committee suggestion” was Stockholms-
Tidningen’s headline the day after MMN had presented their assessment of UOK’s
report (17/7 1962). “Not one objective reason remains”, it continued, thus implying
that something else than factual results from the testings had been decisive.
Stockholms-Tidningen compared the CFU procurement—an SEK 50 million busi-
ness—with the investments in another area of great importance for society, the ex-
pansion of telephone and telegraph infrastructure. The arguments pro and con D21
presented in the newspaper were: a modern system was better; the better the capac-
ity, the longer it would take before the system had to be replaced; the risk of delays
decided against Saab; no system service organisation was built up; but Saab had
declared in writing that they together with Facit would take on responsibility for all
support, and the companies had long-documented routines for this.

“Declare in writing” is a rhetorical figure building on authority—if Saab with
its good reputation as Swedish military supplier had given a written confirmation,
this commitment was trustworthy. But would Saab/Facit be better prepared to sup-
port the CFU project because they wrote that in a letter to the Minister of Finance?
The starting time seemed to have been decisive more than technical qualifications,
Stockholms-Tidningen remarked:

The true reason seems not to have been cost or machine performance. Rather, it seems
likely that the time for start-up has been most important.40

Dagens Nyheter (liberal) in an editorial on July 21, 1962, argued that industrial
protectionism, which must have been the concern of those who argued in favour of
Saab, was out of keeping with the times as Sweden was on the verge of becoming
more integrated with the world economy. It seemed, the paper stated, as if the time
factor and different opinions on the risk of delays had steered UOK’s decision, not
the computer systems’ pros and cons in a longer perspective. Arguing against the
Östergötland county board, it lashes out:

39  “Matematikmaskinnämndens yttande till finansdepartementet 9.7. 1962” Dnr 136/1962 +
supplement; quoted in Annerstedt et al. (1970), pp 143-44.
40 “Förödande expertkritik mot kommittéförslag” Stockholms-Tidningen 17/7, 1962; my transla-
tion. See excerpt 4:8.
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Most clearly is this expressed by the County Administrative Board in Östergötland,
which openly declares that it finds it inappropriate to let the big state procurement go
to a ‘foreign, private company’. The sometimes strained and veiled expressions in
statements like these cannot hide that it is pure and simple industrial protectionism that
is proposed. To argue in this manner has never been more unfashionable than now
when we stand on the verge of stepping into an international economic integration,
more far-reaching than ever in history.41

The number of reactions to the UOK report grew, and the Government had to extend
the time for consideration until September 15. Still, few commentators went with
any depth into the technical aspects, instead MMN’s expert opinion attracted most
attention. There were several reports on the “expert battle” between MMN and Saab
on the one side, and UOK and IBM on the other. And more arguments were pre-
sented for and against the combatants.

In August, Saab made a petition to the Government regarding UOK’s rec-
ommendation of IBM, arguing that the technical report must be made publicly avail-
able, otherwise it might seem as if Saab’s computer was not as good as IBM’s, when
it in practice was the opposite, other criteria than technical capacities having been
decisive for the UOK committee’s choice of computer system.42

The leading Swedish daily newspaper Dagens Nyheter even enrolled “non-
partisan” experts to comment on the Saab-IBM controversy. In Dagens Nyheter 5/8
1962, Rolf Nilsson made a comparison between the two systems from the technical-
economic point of view, based on the competing companies’ own prospectuses. And
on August 13, Åke Thorsén, EDP-expert at the Swedish air force, tried to explain
UOK’s and DBK’s recommendation of the IBM 1401 system. Thorsén argued that
these committees, consisting of experts in administration and EDP whose impartial-
ity never before had been questioned, had settled for a computer system that was
well proven and suitable for the task.

In the early days (i.e. the 50s), Thorsén remarked, it was common to compare
crude technical specifications to decide whether one computer system was better
than another. This was relevant when the tasks mainly had to do with computing of
mathematical problems. But today (1962) methods of evaluating computer systems
had developed further, not least in business and administrative computing where
different computers’ ability to perform complex series of input/output and data
processing must be evaluated. This had been done by UOK and DBK. Therefore,
Thorsén complained, it was remarkable that the press debate had focused so much
on internal speed, when a much wider area of considerations—not least service and
support—was decisive for what supplier and computer best could fulfil the needs of
the CFU system.

According to Thorsén, IBM 1401 was a “safe bet”. It had been tested, was
adapted to the task, expandable, shipped with tested standard software and systems,
and furthermore IBM offered a big support staff and many engineers. The large
extra capacity of the D21 was not needed to perform the CFU tasks, and as UOK
very well had pointed out: future needs were hard to assess. D21 was a binary sys-
tem best suited for mathematical/scientific tasks, while IBM 1401 was decimal with
built-in checking, and thus more suitable for EDP. And last but not least—it existed.
Which Thorsén found to be a good start.

41  “Siffror för miljoner” (Editorial) Dagens Nyheter 21/7, 1962; my translation. See excerpt 4:9.
42  “Ny framstöt från Saab i striden om datasystem” Dagens Nyheter 10/8, 1962, “Saab går till hård
attack för den statliga storordern” Stockholms-Tidningen 10/8, 1962.
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Secrecy abolished 28.8.

The classifying of the procurement material/tenders was partly abolished after strong
remarks from the members of the MMN who—in spite of their position—had not
been given access to the complete evaluation. As it became possible to compare the
five vendors’ offers, MMN drew the conclusion that in an integrated solution of 20
machines, the IBM 1401 would cost SEK 41.33 million, while the D21 alternative
would cost SEK 38.9 million. The uncertainties regarding extra “systems person-
nel” could make the offers even more expensive.43

After the material had been declassified by the Minister of Finance, Gunnar
Sträng, the press reported on the polemic between UOK, MMN and Saab. Stockholms-
Tidningen (29/8 1962), for example, reported the following argument in UOK’s heated
controversy with the MMN concerning why the committee had rejected the untried
Saab computer: “Then we would run the risk of getting the income-tax demand
notes miswritten, and what a misery that would lead to, the committee says.” Gunnar
Lindström, Saab, replied to Stockholms-Tidningen: “Those are hard words. Both
Saab and Åtvidabergs, with whom we cooperate, have long experience of computer
technology, not least in the military sector.”44

Svenska Dagbladet (conservative) (29/8 1962) reported on the industrial pol-
icy implications. The Minister of Finance in an interview declared that the commit-
tee had not been given any such directives, only to find the equipment most suitable
for the CFU routines. Service, supply of spare parts, reliability must be weighed
against computational speed and industrial policy aspects, it was repeated.

That the choice of computer system causes so much publicity must be tied to the great
importance for parts of the industry, the Minster of Finance Sträng comments. Prepara-
tions are being made for procurements in other places.45

Sten von Otter, judge of appeal and chairman of the UOK committee, presented the
problems related to the controversy in an interview in Dagens Nyheter 4/9 1962.
von Otter remarked that in most instances this had been dealt with as three separate
issues, namely “IBM monopoly”, “buy Swedish” and “best buy”. But in the case of
the national population registration and tax collection system, it was impossible to
wait for new computer models. Every delay resulted in loss of rationalisation gains.
Therefore industrial policy could not be allowed to influence this procurement. A
prompt solution was needed, since the social implications were too many, von Otter
concluded.

Independent of what attitude one has towards these [industrial policy] problems, they
should not be allowed to influence the standpoint regarding this procurement. It de-
mands a prompt solution. It concerns an activity of such social importance as the na-
tional population-and tax registration and everything related to that in the field of so-
cial insurances.46

43  “Bilaga till Matematikmaskinnämndens yttrande över SOU 1962:18, av den 9.7.1962”; quoted in
Annerstedt et al. (1970), pp 143-44.
44  Örjan Wallqvist “Saab för oprövad hävdar hemliga utredningen” Stockholms-Tidningen 29/8,
1962; my translation. See excerpt 4:10.
45  “Sekretessen har hävts kring datamaskinerna” Svenska Dagbladet 29/8, 1962, my translation.
See excerption 4:11.
46  Sten von Otter, chair of UOK, “Datamaskinköp och ansvar” Dagens Nyheter 4/9, 1962; my
translation. See excerpt 4:12.
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Saab’s response to the UOK memo was sent to the Minister of Finance late in Sep-
tember 1962. In their “Commentary on Memorandum regarding evaluation of EDP
machinery for county systems,” Saab rejected almost all UOK’s assessments of the
D21 computer in relation to the other four systems.47 After critical comparison, Saab
stated that when it came to the D21 system: i) in a longer perspective it would lead
to lower costs; ii) it was the most adapted to its purpose for taxation and national
registration but also for future tasks; iii) Saab/Facit gave full technical and systems
support, as well as supply of spare parts; iv) it offered better possibilities for easy
programming (used auto coding).48 The running expenses would, depending on
whether redundant capacity was valued or not, be SEK 3 to 10 million, which would
mean that the D21-P system would be considerably cheaper than the suggested IBM
system. (It is worth noting that Saab hardly mentioned IBM in the text, only referred
to the “suggested system”.)

In their letter Saab presented a new type of argument in this controversy, when
they said that it was a question of confidence if the state would not buy the D21. This
was also reported in the press. Svenska Dagbladet 2/10 1962 commented in an edi-
torial that:

In the letter it is stressed that Saab all the time has assumed that the important question
of reliability would be based on confidence, which they hope will be the case. This
would make it possible for the state to acquire more modern and more economic and
useful computers. Saab asks that the Minister of Finance in the Bill consider the re-
mark from MMN regarding choice of computer system—as being the only expert body
to which the matter has been referred—and thereby show confidence in the Swedish
computer industry.49

This debate must have affected the people who were to decide on the CFU project.
In articles and books discussing the SAAB-IBM affair, it has often been implied that
UOK (and all other decision-makers) were biased in favour of IBM, and that the
choice had consequently not been the result of a fair evaluation. A close reading of
the UOK reports shows that the investigations were factual, and that UOK/DBK
rather than an unjust bias exposed a narrow-mindedness and lack of imagination.
UOK’s main line of argument followed the idea that IBM 1401 was a safe choice
since it existed—which was one of UOK’s main criteria—and could very well per-
form the taxation and registration tasks, whilst Saab D21 was untried (really non-
existent), expensive and a bit of an overkill, since it was too efficient and gave too
many options for further development.

Both UOK and DBK gave in their final reports in June 1962. From now on the
somewhat indecisive Swedish computer policy was moved to the political level.50

In November the Ministry of Finance declared that no decisions regarding UOK’s
suggestions would be made until the next year. During the autumn the Saab alterna-

47  Letter from Saab—Ministry of Finance 28.9.1962 “Kommentarer till Promemoria angående
utvärdering av ADB-utrustning i länssystem (angiven av Uppbördsorganisationskommittén den
16.4.1962, hemligstämpeln hävd den 28.8 1962)”, (mimeo, dated 24.9.1962).
48  Saab—Ministry of Finance 28.9.1962, p 1.
49  “Saab billig brevbesked till Sträng” (Editorial) Svenska Dagbladet 2/10, 1962; my translation.
See excerpt 4:13.
50  de Geer (1992), pp 118-119. One lobbyist was Östergötland County, and its county governor Per
Eckerberg, who strongly supported Saab, whose main production facilities were located in the
Östergötland town of Linköping. See Bertil Torekull Lille hövdingen. Ett ömsint porträtt av Per
Eckerberg, vår förste politruk (Stockholm: Wahlström & Widstrand, 1993).
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tive came up once again, through different lobbyists demanding that the state should
buy Swedish. A government bill (1963:32) was presented in February 1963, based
on UOK’s second report.

Bill 1963:32—The Minister of Finance settles the
controversy temporarily —“Let’s run two test sites”

The Minister of Finance declared that on grounds of principle, it was questionable to
let economic and/or industrial policy aspects decide the choice of computer system,
but that on the other hand, there were strong reasons for not letting one company
dominate the market.51 Neither had UOK been instructed to consider aspects per-
taining to economic policy. To settle the controversy, Gunnar Sträng decided that
the order should be split between Datasaab and IBM.

On February 1, 1963, Bill 1963:32 was presented from the Ministry of Fi-
nance, in which both of UOK’s reports (SOU 1961:4, 1962:18) and the responses
from outside actors (referral bodies) had been brought together for a solution for the
CFU project that could be accepted by most relevant social groups. A temporal clo-
sure was reached through the suggestion of a “double solution”. In the proposition it
was suggested that machinery for automatic data processing (computers) should be
introduced to help in the national registration and in the work with taxation and
accounting of direct taxes.52 A new body would be formed in order to handle the
central administration and supervision of the organisation. This would be called the
Central Taxation and National Register Board (CFU) and commence its work in
July, 1964. The new organisation was to be effected by the turn of the year 1966/67.
Before this, certain tests were to be carried out.53

In this government bill, the technological frame of EDP in the early 1960s was
summarised: what uses, what problems and what benefits formed the technological
(computer) discourse of this time. According to this document, computers could be
used for e.g. rationalisation of office work, inventory control, financial accounting,
customer registration, payroll and personnel records. Computer technology was es-
pecially well suited for rationalisation of office work thanks to its ability to execute
long chains of processes, including arithmetical operation, tabulation, sorting, re-
trieval of requested data and index posts, printout of results, etc. Typical characteris-
tics of this technology were that it was fast, safe and involved no more than insig-
nificant risk of miscalculation or other error. Office automation through computeri-
sation reduced the need for office staff considerably.

The definition of computers which was expressed explicitly in the bill, was
used by most actors in the case we are following: “An automatic computer is de-
fined as a with memory-equipped machine, the operation of which is controlled by a
program stored in its memory and that automatically, through modification of the
program, can adjust its operations according to results obtained from the process-
ing.”54

51  Bill 1963:32 “Kungl. Maj:ts proposition till riksdagen angående riktlinjer för organisationen av
folkbokförings- och uppbördsväsendet, m.m.; given Stockholms slott den 1 februari 1963”, pp 86-
87. See also Svenska Dagbladet 29/8 1962; Annerstedt et al. (1970), de Geer (1992) pp 118-126.
52  Bill 1963:32 “Kungl. Maj:ts proposition till riksdagen angående riktlinjer för organisationen av
folkbokförings- och uppbördsväsendet, m.m.; given Stockholms slott den 1 februari 1963”, p 1.
53  Bill 1963:32, p 1.
54  Bill 1963:32, p 14; my translation. See excerpt 4:14.
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The arguments listed above were used by many actors in this controversy. But
in bill 1963:32 a new argument for computerisation was presented—the human fac-
tor.

The reliability of automatic data processing is greater than for work with other tech-
nical means. To a great extent it is possible to avoid errors that can be referred to the so-
called human factor. The programs can namely be tested in close detail and there are
possibilities for built-in error checking. The risk of direct machine errors is extremely
small.55

After a detailed recapitulation of UOK’s report, the Minister of Finance concluded
that there were many sides to the choice of computer. Therefore he recommended a
mixed system:

A mixed system brings several considerable advantages. I have already mentioned the
stimulating effects on competition from dividing the order among several vendors. I
also want to stress the worth of experience which is drawn on a broad basis from
different types of machines and which can be compared and used for different authori-
ties’ future choice of machines. Such experiences will be especially representative,
since it is based on several systems with similar tasks.56

The Minister of Finance settled the controversy by calling for a mixed system. There
were for example gains to be won for future procurements by trying two computer
systems in parallel. Sträng’s compromise satisfied most parties, and the issue was
settled for the time being. And we can move on to phase two of this technological
controversy. In the press this was reported as the Minister of Finance acting as a
mediator in the computer war between Saab and IBM.

DBK’s report supplements UOK but does not deal directly with CFU

Parallel with UOK worked the DBK committee, its main report being SOU 1962:32,
which formed the basis for Government Bill 1963:85, the so-called “Computer Bill”.57

As referred to earlier, DBK had no direct part in the CFU project, but as the biggest
committee working on computerisation of the state administration it had come to
play an important role as advisor on technological issues regarding the use of com-
puters, apart from MMN that was the official expert body (until 1963). The deci-
sions made in Parliament in 1963, based on DBK’s report (SOU 1962:32) and Gov-
ernment Bill 1963:85, marked a clear change in the Governments’ official policy on
computing.

In the report we can follow a technological rhetoric (computing discourse) that
had clear implications for the CFU controversy, but only indirectly. The report can
be seen as one long pledge for the creation of “the state computing board” (“Statens
Datanämnd”)—a separate organisation directed at handling all state/public compu-
ter affairs, procurements, education, support, etc. The main content of the report was
a long catalogue of possible uses of “automation” in the state administration. Of
course, the DBK committee stated, such a list could not be complete, especially
since the technological development was so fast and social development constantly

55  Bill 1963:32, p 16; my translation. See excerpt 4:15.
56  Bill 1963:32, p 87; my translation. See excerpt 4:16.
57  SOU 1962:32, “Automatisk databehandling. Betänkande avgivet av kommittén för maskinell
databehandling” (dated 20.6.1962).
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brought about new applications. In systems that had been taken into use so far, the
main objective had been to make direct savings, but in the future, it was remarked,
the use of computers would be more and more directed towards planning and pre-
paring for decision-making. Indeed, even control functions in some areas could be
transferred to EDP, the committee predicted.58 A vision of a more or less totally
integrated data processing system was lined up for the state administration, where
interconnection between state, municipal and industrial systems could make even
revision/audit a part of the current activities.

DBK started out by arguing on organisational grounds, but in the deeper ar-
gumentation (Chapter 7) the technical facts behind certain considerations could be
found. The report also presented a comprehensive statistical material which gave a
“state of the art” positioning of computer use in Sweden by 1/1 1963.

58  SOU 1962:32, pp 173-74.
59  SOU 1962:32, p 298.

Display 4:5.  In the above tables from SOU 1962:32 we can see how fast the technology transfer took
place. In 1953 there was only one computer in use in Sweden. By 1963 there were some 120 systems
installed. The State was first to procure computers, but only after a few years had the private trade
and industry passed. (Source: SOU 1962:32, p 176.)

The committee’s principal finding was that EDP presented great opportunities for
rationalisation and increased efficiency in many fields. EDP must therefore be con-
sidered and utilised in the most efficient manner within the public administration.59

In the “Conclusions” chapter, the committee used a couple of “images” of comput-
ing that give us an idea of the symbolic universe tied to this technology in the early
1960s. Electronic data processing (EDP) was described in a rather neutral tone as
“one method among others in data processing that give new and wider aspects on
the possibilities of rationalisation.” The biggest advantages of EDP compared to
other office rationalisation methods were safe data processing, increased work ef-
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ficiency, and increased quality of work results, the committee stated. If used prop-
erly, EDP could result in major savings, and for calculation tasks EDP was quite
often the only available means.60

This was the case in the scientific field, where computers “today” (i.e. 1962)
were a necessary precondition in many situations, and could contribute a much bet-
ter efficiency to given research efforts. Limits for the computational needs could
hardly be found, the committee declared.61 The biggest hindrance was lack of per-
sonnel and shortage of computer power. New uses of computers were constantly
emerging, and future applications that might prove important were, the committee
explained, information retrieval, medical diagnosis, translation and social planning.62

It is interesting to note that by 1962 the notion of what a computer was and how
computing could be taken into use had developed quite a bit from the pioneering
years. As we saw in Chapter 2, one of the first images of this technology was the
“electronic brain”. In this report the technology was described very factually: I would
say that there was almost no “charged reality”, as far as the technological descriptions
were concerned. On the contrary, the committee found it necessary to comment on
the “inadequate” use of the metaphor “electronic brain” that had lingered on.63

The Computer Bill (Bill 1963:85)

In the following government bill to Parliament from the Ministry of Finance, the so-
called “Computer Bill” (“Dataproppen”), the state policy of computer implemen-
tation was declared.64 This bill had been in preparation for eight years by the com-
mittee on machine methods of computation (DBK), appointed in 1955 (SOU 1961:60
and final report SOU 1962:32). One of the major items was that the state administra-
tion should be rationalised with the aid of computers. The argument was that the
only way the national, regional, and local authorities could manage the rapidly grow-
ing administration was by rationalisation through the use of modern technology—
i.e. computers or EDP. This was not to get rid of staff, since the administration was
growing all the time, but to cope with the increasing demand for administrative
work connected to the build-up of the welfare systems (social insurances etc.; cf
case 3, Chapter 6). The Computer Bill and the subsequent decisions in Parliament
constituted the start of a new Swedish state policy on computing in the administra-
tion. It was a policy that made Sweden one of the most computerised countries as
early as the first years of the 70s. Instead of there being a “state computing board”,
all state computer procurements were moved to Statskontoret (Swedish Agency for
Administrative Development, SAFAD), which from 1/7 1963 became the official
state computing authority, while the Swedish Board for Computing Machinery
(MMN) was dissolved.

Even though UOK/DBK had proposed a centralised solution, the Government
in Bill 1963:85 approved the county system. A centralised system would be better in
economic terms, but the decentralised system was preferred in terms of military

60  SOU 1962:32, p 297.
61  SOU 1962:32, p 298.
62  SOU 1962:32, p 298.
63  SOU 1962:32, p 29.
64  Bill 1963:85 “Kungl. Maj:ts proposition till riksdagen angående organisationen av den automa-
tiska databehandlingen inom statsförvaltningen, m.m.; given Stockholms slott den 15 mars 1963.”
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preparedness, because of problems with transportation of material to a central com-
puter, and because there was a widespread unwillingness towards centralisation of
already decentralised activities. It was proposed that there should be a coordination
of the state computing activities, regarding both hardware and software, as well as
programming, coding and media.65 The bill also suggested how computer R&D should
be conducted:

Naturally EDP in its present state holds great possibilities for progress in a general way
through research. The committee states that basic research should be conducted at the
universities, colleges of further education and special research institutions, and that
also applied research to a certain extent belongs there. Applied research, though, de-
mands a close connection to the practical work in this area.66

As in all government bills the minister responsible, in this case the Minister of Fi-
nance, talked directly to the reader. (The fiction being a speech in front of Parlia-
ment.) The use of the first person pronoun conveys a feeling of directness, of com-
puterisation being a personal concern for him. This was of course a standard rhetori-
cal figure in this kind of text. The bottom line of the bill was that EDP presented
many possibilities for rationalisation and increased efficiency within the state appa-
ratus, which, as it seemed, it had become his task to introduce.67

And in line with the DBK committee, he found a centralised organisation of the
computer activities most appropriate. But instead of creating a special body as DBK
suggested, he recommended that Statskontoret should take over the responsibilities
of MMN and DBK. Statskontoret (SAFAD) had more and more become the tool for
the modernisation of the state apparatus.68 And from 1963 and throughout the 1970s
this was the central organ for computerisation and rationalisation activities within
the State.69

In accord with the committee and the referral bodies I am of the opinion that there
exists a clear connection between the administrative automatic data processing and the
general rationalisation process of the State administration. As I have hinted at earlier,
should the directives for rationalisation and the main objectives which were presented
in SOU 1960:126 should be valid also for the utilisation of data processing technology
as an instrument for rationalisation. I therefore hold the view that there should not be
any doubt that the central functions within administrative data processing should be
located at Statskontoret.70

In the final paragraphs, the Minister of Finance compared the use of computing
within the scientific and engineering field with the administrative use of EDP. There
existed, he stated, a clear connection between the two areas of use:

For my own part, I would like to summarise my point of view in the following way.
The importance of administrative data processing within the public administration is
equalled by that of the mathematical data processing within science and engineering.

65  Bill 1963:85, pp 11-12.
66  Bill 1963:85, pp 17-18; my translation. See excerpt 4:17.
67  Bill 1963:85, p 46.
68  Bill 1963:85, p 49. More on Statskontoret’s new organisation can be found in Thorsten Nybom
”Det nya statskontorets framväxt 1960-1965” in Arne Granholm & Margot Rydén (eds.) Statskon-
toret 1680-1980. En jubileums- och årsskrift (Vällingby: Liberförlag, 1980).
69  Cf. Nybom (1980).
70  Bill 1963:85, p 49; my translation. See excerpt 4:18.
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… The considerable costs in question call for increased methodicalness and for guar-
antees of a coordinated balancing of resources. … This calls for a minute and overall
planning in order to secure an optimal use of resources.71

Now the course for the next decade of computerisation had been set. But the cen-
tralisation of all state activities within Statskontoret also led to many problems.
However, that is another story.

Summing it up (1955-63)

In the discussion of the first phase of the CFU project we have seen how the tech-
nological frame of the committees was self-evident, but then challenged by other
relevant social groups and actors (referral bodies, Saab, press). A centralise-decen-
tralise debate came up in connection with the national-regional-county system de-
sign suggestions; as well as a debate on the choice of vendor/manufacturer for the
county computers and on domestic industry protection considerations.

UOK presented IBM as their main alternative. First this was accepted—but
when Saab D21 came up and proved to be “better” in technical respects the criticism
of UOK’s choice became harsh. Also industrial policy arguments and arguments of
trust were used. UOK defended their choice by repeating that the time factor was
crucial—D21 was non-existent at the time of decision, and could therefore not be
evaluated, while IBM 1401 had proven both useful and reliable in practice. Also the
size of the companies gave the advantage to IBM—the bigger company could be
expected to give better service and support than Saab, and this was a major factor in
UOK’s evaluation.

The Minister of Finance, Gunnar Sträng, presented a rhetorical closure mech-
anism when he came as a “deus ex machina” and killed the debate by ordering a
“double solution” for the tests (and giving good reasons for it too). After the intro-
duction phase the interpretative flexibility of the CFU project was reduced: closure
was reached on a decentralised system design and on what computers should be
tested for the project.

We can also see that the actors did not pursue a primarily political argumenta-
tion in the sense of party-political, but rather in the sense of a general endeavour to
modernise society. There was a consensus that this must be done, and that comput-
ers were one (or the) means to achieve it. Computerisation was good for everybody,
while industrial policy/protectionism divided the actors in two ideological groups:
those who put internationalisation first and those who put strong industrial policy-
making through state procurements first. The technological argumentation differed
between actors: while the committees and many referral bodies argued on a concep-
tual level (computerisation or not, organisational solutions, delays etc.), MMN, Saab
and the defenders of the D21 went more into technical details, using arguments
about e.g. speed, redundant capacity and flexibility. Maybe this is a typically Swed-
ish way of managing social change: broad consensus on the central issue, but hard
debate on the details.

71  Bill 1963:85, p 53; my translation. See excerpt 4:19.
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The contestants—IBM 1401 and Saab D21

In the following section we will take a closer look at the contestants in the CFU
controversy: on the one hand the computers IBM 1401 and System/360 model 30
and IBM Svenska AB, and on the other Saab D21 and Svenska Aeroplan Aktie-
bolaget. Through analysing some brochures used to sell the 1401 and D21 comput-
ers—how these were “packaged” for presentation to prospective customers—the
intention is to study another type of texts representing the computing discourse in
Sweden about 1963.

Big Blue in Sweden

IBM Svenska AB was established in 1928, and was pioneering the punched card and
computing business in Sweden. International Business Machines Corporation, with
its roots in the US office appliance industry of the early 20th century, had by 1962
become one of the world’s largest companies, with some 120,000 employees and a
turnover of nearly SEK 10 billion.72 IBM Svenska AB in 1961 had some 1,200
employees and a turnover of SEK 153 million, of which SEK 50 million was ac-
counted for by export. IBM had approx. 70% of the Swedish computer market, and
the international market share was about the same. The share of the US market
exceeded 70%.73 The Swedish subsidiary grew fast in the 1940s and 50s. In 1945
the company had 94 employees and an SEK 1.3 million turnover, in 1955 it had 400
employees, and SEK 13.3 million turnover. Gösta Lewenhaupt became CEO in 1951.
By 1965 the company had 1,700 employees and a turnover of SEK 195.5 million.74

In Sweden, the first IBM (C-T-R) punched card machinery had been installed
in 1913 at Brand- och Lifförsäkrings AB Svea in Gothenburg. Other early users
were Svenska Kullagerfabriken (SKF) in Gothenburg (1918) and the National Bu-
reau of Statistics (SCB, Stockholm, 1921).75 Early products sold in Sweden were,
apart from punched card machinery: scales, time recorders, electric clocks and elec-
tric typewriters (1936). IBM set up a service bureau for computing in Stockholm in
1932. The company was well established as provider of office equipment in Sweden
long before the computer business started. It can be of a certain interest to know
when IBM’s computing products were introduced: IBM 405 alphanumeric tabulator
1934, IBM 416 tabulator 1945, IBM 604 electronic valve calculator 1948, magnetic
tape as storage medium introduced 1949 (in Sweden 1956), first electronic compu-
ter system in mid price segment IBM 650, 1954 (first Swedish order Statens Järnvägar
1957). IBM 1401 was introduced in 1959, and some 40 orders were placed in Swe-

72  Computing-Tabulating-Recording Co. founded in 1911; from 1924 the company was called
International Business Machines Corporation. On IBM’s early history, see e.g. Cortada (1993b).
On IBM in Sweden in the 1950s and -60s, see e.g. Annerstedt et al. (1970); cf. also Lund (1988),
Lindkvist (1984).
73  Statistics quoted from Stockholms-Tidningen 24/5 1962. See also Olle Lindgren “Data i Sve-
rige”Industria Vol. 61, No. 3, 1965, p 57-67, “Överblick av svensk ADB” Modern Datateknik No.
4, 1969, p 17, Statliga datamaskiner 1970 (Statskontoret, 1970). On the “IBM-hegemony” see
Annerstedt et al. (1970) and Henriksson (1969), pp 78-97; Lindkvist (1984), p 27. Cf. also Harry
Johansson Utländsk företagsetablering i Sverige (Studier och Debatt, No. 3, 1967) (Stockholm:
SNS förlag, 1967).
74  “50 år med IBM i Sverige 1928-1978” IBM-nytt No. 3, 1978.
75  See IBM-nytt No. 3, 1978.
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den the first year. Exchangeable magnetic disk storage was introduced in 1961. In
1964 the IBM System/360 computer family was introduced world-wide.76

In the 1960s and 70s, IBM was criticised for being “hegemonic”, not only on
the Swedish market but all over the world.77 For many people IBM was synony-
mous with computers, just like Rank Xerox for long time was the “only” photo-
copier vendor (cf. “to xerox”).

An actor’s view—To sell IBM in Sweden

To get a view of the computing market in Sweden around 1960, it can be of interest
to listen to the following comments from Rune Rasmusson, an IBM employee 1959-
1992. Rasmusson worked 33 years as salesman, external relations manager, etc.; he
was stationed at IBM’s Linköping office from 1959 to 1965, and then in Västerås
(where ASEA was a big customer). Rasmusson was involved in the CFU procure-
ment as one of IBM’s salesmen, and had Saab as customer before the “computer
war” started. In an interview made on June 10, 1996, Rasmusson gave some impres-
sions from the “Swedish scene” in the early 60s (my translations):

In the 1950s very few saw the need for super computers. Punched card machines like
the 650 were “enough”, we had a couple of them sold in Sweden. The 1401 was a big
success, it sold more than anybody had imagined; you might say that it was this ma-
chine that set the computerisation process rolling.
    On the punched card side, IBM had a couple of competitors, ICT, Bull. A few elec-
tronics companies were added: RCA, General Electric, Rank Xerox, Digital, Remington-
Rand UNIVAC. In the 60s “everyone” started to build small computers; the old office
machinery manufacturers and many companies in related industries, but many disap-
peared after a short while. You can compare it with the PC boom.
    IBM’s role was that of an old, established company. IBM was a “safe place”—if you
bought IBM you bought experience, know-how, safety. It was a great advantage to be
considered as a well-managed and competent company. The company’s competence
was an important sales argument, since there was not much training outside what the
different companies offered.

On the criticism of IBM as hegemonic:

We were big—but not that big! There were many big orders that IBM did not get.
There were “IBM-eaters” within Statskontoret. A sort of balance was arrived at for
where the orders were laid. You can see that in the publication Statliga Datamaskiner
1967 and onwards. IBM often set the standard with its products: we were first, had an
enormous infrastructure of laboratories, researchers, consultants, training centres. Typi-
cal arguments we used were that “IBM was good at technology”, “IBM had got a
couple of Nobel prizes”, and that we stood for competence, that it was without risk to
buy from us.
    But IBM was a also a very “secret” company, nothing must come out. Maybe this
was a typically American heritage.

On computing and the “outside world”:

The world around us saw computers as “the new”, “the future”. In the 60s everybody
was enthusiastic, had a great belief in the future. Very high expectations regarding
what this technology would be able to do. It was believed that the 1401 and 360 would

76  See IBM-nytt No. 3, 1978.
77  See e.g. Fisher, McGowan & Greenwood (1983). For a Swedish discussion, see Annerstedt et al.
(1970).
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be able to do anything, though slowly we had to realise that big problems were in-
volved. We had to tone down these expectations—and become more realistic.

On the technical traditions:

Business routines were run on punched card machinery (IBM 650); technical/scien-
tific calculations on 7004, 7070/7090. For instance both Saab and ASEA had one de-
partment for “punching” and one for technical calculation. They were often fighting
each other.
    At the introduction of new computers the volume is important: the state was the
absolutely biggest user of data/registers (EDP) in those days; then banks, insurance
companies with big volumes. Industry was slower, they started with process control,
inventory registers, bookkeeping.

On the county computer centres:

It was in many ways a question of getting on the bus or being left behind. Sträng had
big problems, he both wanted and did not want to go for Swedish. For IBM it was of
course a question of money and prestige to get such a big order. IBM dominated the
Swedish market, but there were many that tried to influence the Minister of Finance.
    It also became a question of industrial policy: for Saab it was important to get the
confidence of the Swedish government if they wanted to start selling abroad. Saab was
our biggest customer in Linköping, then they started to build their own machines. A
couple of county administrations already used IBM computers or were testing one.

Analysis of IBM 1401 brochure

The IBM 1401 Data Processing System quickly became one of the most important
and successful products IBM had ever announced. A small configuration, without
tape-drives and with the minimum memory capacity of 1,400 characters, was avail-
able for just under USD 2,500 per month—a much lower rental for much higher
performance than a “big” accounting machine configuration. It has been remarked
in a history of IBM’s early computers that it would be no exaggeration to say that the
1401 opened the world of electronic data processing for the first time to a broad
range of small and medium-sized users of IBM’s punched-card systems, but also
gave IBM its first realistic glimpse of the size and importance of the computer mar-
ket that was unfolding.78 Maybe this was also the moment when the broad computer
market was created?

IBM had a well-established sales organisation long before the CFU project
came up, capable of transferring customer needs to R&D departments but designed
first and foremost to persuade the world that IBM provided the most versatile com-
puting resources. In a Swedish sales brochure for the 1400 series, the fact that IBM
was big—both in Sweden and in the rest of the world—was used to stress that also
the 1400 Data Processing System was big as well.79

In 1963, when this brochure was printed, we learn that IBM was represented in
95 countries and had more than 130,000 employees. Only in Sweden IBM had more
than 40 offices or service stations. From Luleå in the north, to Trelleborg in the
south, a map shows us, 1,400 people were ready to sell to us, support us, compute
for us, train us to use new IBM data processing equipment and office machines. It

78  Bashe et al. (1986), pp 473-74.
79  IBM Svenska AB IBM 1400 (IBM Inf.-avd.) (Stockholm, 1963).
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was also pointed out that IBM a great deal much in research and development of
new components, machines and products at their many plants all over the world.

Display 4:6; outer spread. This brochure was published by IBM Svenska AB’s information depart-
ment in 1963. The colours red and yellow contrasted to the black fields. The map showed all places
in Sweden where IBM had an office. (Source: IBM Svenska AB IBM 1400 IBM Inf.-avd. (Stockholm,
1963); courtesy National Museum of Science and Technology, Stockholm.)

An advertising brochure can tell us something about the “Zeitgeist”, the symbolic
universe in which it was produced. What was the message here? On the front page
of the brochure one of IBM’s best technical arguments of the early 1960s was de-
picted in a very stylised manner, the removable disk pack file.80 For the quickly
growing EDP market, faster and bigger direct access storage was a major item, and
the 1400 series was directed at this segment. If we open up the brochure, we find a
picture of two women operating an IBM 1440 computer set-up with central control
panel, printers, card readers and disk cabinets. The woman operating a computer, a
machine so much connected to the masculine world of high tech, was a standard
image much more common in the 60s than today. But we can also see that these two
women were hardly working with the computer. They were posing by it. A bright
coloured spot brings our attention to the centre of operation (the On-button?) but
also to the IBM logo. In the other picture we can see a close-up of a disk drive. The
read-write heads fly above the disks. It is the highly refined precision mechanism
that is in focus. And IBM’s skill. This is high-tech!

The lay-out is very graphic, and resembles the James Bond intro a little with its
coloured dots. The colours are “modern”, red, black and yellow and typical graphic
elements are circles and rectangles. But there is very little text, only eight dotted
lines listing the advantages IBM computers give. What, then, is hidden behind the
pictures?

The whole three-page inner spread, presented a checked pattern of boxes show-
ing the many modules that made up the whole IBM 1400 Data Processing System.
This full-range computer family consisted of three processors, two combined card
readers and punches, five different magnetic disk and tape storages and two printers.
But this was not all, we were informed. Control panels, terminals, special readers
(paper tape, optical and magnetic) plus equipment for “tele-processing” were not
even shown in the overview!

80  Campbell-Kelly (1989), p 200; Pugh, Johnson & Palmer (1991), p 261-270; Bashe et al. (1986).
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Again, there was not much copy, and most of it had to do with technical specifica-
tions: speed (cards per second, characters per second, lines per minute); memory
positions (1,400-80,000 in core memory, and 2,000,000-56,000,000 position disk
memory). Other important characteristics or “values” presented were: internal check-
ing (parity, validity, instruction), exchangeability, automatic, complete, access time,
unlimited, immediate, low operating costs. All of them very technical compared to
the arguments in the dotted list of the first spread, which were more like the “ben-
efits” a choice of IBM’s computers would bring. Finally, we were told that this was
“the NEW complete computer system for SMALL or MEDIUM amounts of data” and “the
NEW disk store with EXCHANGEABLE disk pack and UNLIMITED register capacity”.

This presentation built on a set of principal arguments: IBM’s size and inter-
national scope; the company’s long tradition of building high-quality office machin-
ery; the company’s research potential; the good support and training facilities IBM
offered; and of course the technical specifications of the 1400 series units. But the
values described had more to do with operating the computers than with technical
specifications—there was for example no comparison made with other computers.
“Full range” was a key concept—thanks to this, we needed no other vendor than
IBM.

IBM System/360

The best-selling IBM 1401 was replaced by a new computer family in 1964. On
April 7, IBM System/360 was announced, and it somewhat changed the technical
preconditions for the CFU project.81 The System/360 compatible range of comput-
ers consisted of six distinct processors/CPUs and forty peripherals, which were in-
tended to replace all IBM’s current computers (except the smallest and the largest).

Display 4:6; inner spread. On the inner spread, all different components that made up the 1400
system were presented. Red showed the new 1440 system for small and medium-sized volumes of
data, while yellow marked the new exchangeable disk pack storage. (Source: IBM Svenska AB IBM
1400 IBM Inf.-avd. (Stockholm, 1963); courtesy Royal Museum of Technology, Stockholm.)

81  For a full historical account of the System/360 computer family see Emerson W Pugh, Lyle R
Johnson & John H Palmer IBM’s 360 and early 370 Systems (Cambridge, Mass.: MIT Press,
1991), cf. also Fisher, McGowan & Greenwood (1983), pp 291-296.
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This was the first massive announcement of a whole range of compatible computers
built on interchangeability and a standard interface, and it is said to have taken the
industry more or less by surprise.82

82  Campbell-Kelly (1989), pp 226-232.
83  SLT—Solid Logic Technology; predecessor of true third-generation integrated circuits; see e.g.
Campbell-Kelly (1989), p 230; Pugh et al. (1991).

Display 4:7. The IBM System/360 range of computers introduced in April 1964 set a new standard
for computing. It also changed the preconditions for the CFU project in many ways. This was yet
another untried computer system that the UOK/CFU committee had to consider. But IBM considered
that it was not different, only better, and that thus no testings were needed. (Source: IBM Svenska AB
IBM Nytt Extra April 1964.)

At the introduction, System/360 was a fully transistorised computer built on inte-
grated SLT circuitry with magnetic core store.83 It was designed on modules with
compatible standard units, which made many different configurations possible. At
the introduction in April there were six models of which the smallest, IBM 360/30
could perform 33,000 additions per second, while the biggest could perform 2,500,000
per second. The modular principle introduced with System/360 was applied on both
hardware and software. The machine, or rather the system, was a so-called third
generation computer that had most of the characteristics of a modern computer,
powerful operating system, multitasking and full compatibility. Full compatibility
meant that the user of one machine could run the same program without recompilation
on any machine in the series—from the smallest to the biggest. It also had a standard
I/O bus for peripheral equipment. (This was sometimes referred to as “IBM envi-
ronment”, and it opened the door to the plug-compatible industry.) This was a strong
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technical argument, since the inconveniences and costs for the user to convert pro-
grams for a new computer were high.84

In June 1964, almost exactly one year after Parliament had decided on the county
computers, CFU on their own initiative had written to IBM Svenska AB and “asked
IBM to preliminarily reserve one [IBM 360] computer system model 30 for deliv-
ery” to replace the 1401 at the Stockholm test site.85 The new IBM system was
announced world-wide in April 1964 (first shipments April 1965), and it had been
known in professional circles for about a year that the company planned to introduce
a whole new range of computers that would replace all existing models. In Novem-
ber 1964 both CFU and Statskontoret agreed that the 1963 contract for delivery of
nine IBM 1401 computers should be changed, so that IBM could supply the new
System/360 Model 30.86

SAAB—Svenska Aeroplan Aktiebolaget (Saab Electronics Ltd)

In the spring of 1962 some engineers from the electronics department of Svenska
Aeroplan Aktiebolaget (Saab; Saab Aircraft Company) made the first installation of
a D21 computer at Skandinaviska Elverk, an electricity power supplier in Stock-
holm. This untried machine—not a single D21 computer existed before this installa-
tion—was built more or less on site in Stockholm. They took a prototype, D2, the
first fully transistorised computer built in Sweden, added some external units and
went along, learning it the hard way. A centre of competence for development of
applications was formed around this machine and many new and untried fields of
computing were explored, both in the scientific/engineering field and for EDP uses.
In a few years the D21 system, and the following D22 model, was established as a
competent and versatile “mathematical machine” (calculating machine) or general
purpose mainframe that could compete well with computers from international ven-
dors such as IBM, RCA, Control Data and Remington Rand.87

Maybe the most fascinating thing about the D21 computer was that Saab—a
highly advanced but fairly small technology R&D company—in a short time could
design an advanced computer system with very little external help. In 1954 a de-
partment had been formed under the leadership of Gunnar Lindström, with no spe-
cial focus on computers but on aerospace electronics (“avionics”).88 Here many new
and interesting projects for applying modern electronics in aircraft construction were
developed, one of them a prototype for an on-board calculator for the new “Viggen”

84  Pugh et al. (1991). Cf. Campbell-Kelly (1989), Jörgen Lund “Från kula till data” del 2 (mimeo)
(Stockholm: Tekniska Museet, 1991). See also de Geer (1992), Nybom (1980).
85  CFU letter quoted in Annerstedt et al. (1970) p 146.
86  Annerstedt et al. (1970), p 146. See CFU till Konungen “Centrala folkbokförings- och upp-
bördsnämnden angående anskaffning av datamaskiner av fabrikat IBM för folkbokförings- och
uppbördsverksamheten” (mimeo, dated 21.11.1964).
87  For more history on Saab’s D20 computers see: Datasaabs vänner (publ.) Bits & Bytes ur
Datasaabs historia, Tema D21 (Linköping, 1994), and Datasaabs vänner (publ.) Bits & Bytes ur
Datasaabs historia, Tema Bank (Linköping, 1996). Much primary material on D21/CFU has been
gathered in the Datasaab archive at Landsarkivet in Vadstena. I have also received information
from people who worked with the D20 project at Saab in 1956-1975.
88  Personal communication from Viggo Wentzel in interview 1.2.1993. See Datasaabs vänner
(publ.) Bits & Bytes ur Datasaabs historia, Tema Flyg (Linköping, 1995) and also Tema D21
(1994).
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aircraft project called SANK (“Saabs automatiska navigeringskalkylator”/Saab’s
automatic navigating calculator) or D2. Work was also done on a missile (robot) that
would be able to carry a Swedish nuclear weapon.89

Saab’s calculation department, from 1949 led by Börje Langefors, who later
became Sweden’s first professor in information processing, was a frequent user of
the BESK90 computer when it was ready in 1953. For their massive calculations in
connection with aircraft design, the department from 1953 also used two IBM 604
“Electronic Calculating Punches” and one IBM CPC “Card Programmed Calcula-
tor”. Numerical analysis (FEM, finite element method) had become a major tool in
aircraft construction, and this demanded heavy computing resources. After having
used the BESK for a couple of years Saab decided to build their own copy of the
machine, instead of trying to buy an advanced computer from abroad.91

Saab’s copy of the BESK, called SARA (“Saabs Räkne-Automat”/Saab’s auto-
matic calculating machine), which was up and running in 1957, was expanded with
an in-house built magnetic tape store92 in 1958, and used for construction and design
work in connection with Saab’s aircraft production. SARA was dismantled in 1967.

The systems or “avionics” department at Saab (R-system) developed the SANK/
D2 independently of the SARA construction, but programming experience from the

89 Tema Flyg (1995), 39.
90  BESK = Binary Electronic Sequence Calculator, built by the Swedish Board for Computing
Machinery (Matematikmaskinnämnden, MMN), was ready in 1953. It was the first electronic
digital computer in Sweden, and for a short time in 1954 it was one of the world’s fastest comput-
ers. It was also the only digital computer in Sweden for several years. (Mentioned in Kenneth
Flamm Creating the Computer. Government, Industry, and High Technology (Washington, D.C.:
The Brookings Institution, 1988), Cortada (1993a), William Aspray John von Neumann and the
Origins of Modern Computing (Cambridge, Mass.: MIT Press, 1990); see Lund (1988). That the
BESK computer was built at all, was a result of early identification of new technologies right after
the war, and resolute handling on the part of both private and public actors in order to transfer the
new technology to Sweden in the late 1940s. See e.g. Magnus Johansson “Early analog computers
in Sweden. With examples from Chalmers University of Technology and the Swedish aerospace
industry” Annals of the History of Computing, Vol. 18, No. 4, 1996, pp 27-33.
91 Tema Flyg (1995), p 19.
92  Called “Saraband”; see Tema D21 (1994).

Display 4:8. Building on their broad experience of electronics design, Saab developed the D2 central
processing unit as a prototype for an onboard flight control system. Through the addition of different
peripherals a full general purpose computer could be set up. (Source: Saab D21 Aktuellt No.1,
Januari 1963.)
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SARA computer, as well as the magnetic tape construction that was made for use
with SARA, provided important knowledge for the D21 construction.93 Chief de-
signer was Viggo Wentzel, employed by Saab from 1957.

Saab’s economic department used IBM 604 (from 1956) and IBM 650 (from
1958) for administrative routines. This became a source of conflict, when the com-
pany wanted to replace the IBM machines with a D21 in 1963.

93  E.g. Algol-Genius high level programming language, which was Saab’s own product. It con-
sisted of Algol with extended I/O functions, to make it better for administrative tasks (more like
Cobol); see Tema Flyg (1995) and Tema D21 (1994).
94 Tema D21 (1994), p 11.
95  The D2 can be compared with the PDP-1; see Augarten (1984), p 256. (But it was “bigger”.)
96  Personal communication from Viggo Wentzel in interview 1.2.1993.

Display 4:9. The D2 prototype had a really small CPU module. It weighed some 200 kilos, and only
needed 250 watt power supply. The emblem in the lower right corner was changed depending on who
it was shown to: D2 for potential civilian customers and SANK for potential military ones. (Source:
Datasaab archive.)

The D2 was first tested in August 1960.94 It was transistorised, had magnetic core
store, used very little power and was compact—it weighed only some 200 kilos.95

The purpose of this prototype was mainly to gain knowledge about how to build a
small computer, that could be used as an on-board computer on Saab’s new combat
aircraft, the AJ37 “Viggen” (CK37 flight computer when in production). Although it
was “commercially accessible”, the D2 was not primarily built to be launched on the
market, but was offered to a few potential military and industrial customers.

To venture into the computer industry was not an obvious step for the presiden-
tial board of Saab, and the people at the electronics department had to argue hard for
their idea of a civilian version of the D2, but they finally got support. Saab was a
techno-centred company, and many staff members thought that “this could be some-
thing”.96 For example Börje Langefors had in 1959 made an analysis of market pos-
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sibilities for an electronic computer in Sweden.97 In June 1959 a sales company
named Saab Electronics AB (later to become Datasaab AB) was formed, and from
December that year Gunnar Lindström was head of Saab’s electronic R&D.98

Display 4:10. In this adver-
tisement, which was used in
1960, we can see how the D2
was presented as a mobile
“calculator” and process
control unit to which exter-
nal mass storage and A/D
converters could be con-
nected. It had not yet taken
the shape of a general pur-
pose mainframe. (Source:
Dagens Nyheter June 10,
1960.)

97  See e.g. Börje Langefors “Analys av marknadsutrymmet för elektroniska datamaskiner i
Sverige” (Saab RNC-9010) (mimeo, dated 6.11.1959).
98  “F.d. saabare chef för Saab Elelctronic AB” VIPS No. 4, 1959, p 2.
99  Exhibited in Ostermans Marmorhallar, Stockholm, in connection with the Instruments and
Measurements conference. The D2 computer was reported in Instruments and Measurements.
Proceedings of the fifth International Instruments and Measurements Conference, Sept 13-16,
1960, Stockholm, Sweden, and in E. H. Wernick “Stockholm shows the world” Control October,
1960, pp 97-99.
100  Personal communication from Viggo Wentzel, 1.2.1993.
101  “Första D21 installerad” VIPS No. 3, 1962), p 12.

The D2 concept was presented publicly for the first time at the international Instru-
ments and Measurements conference in Stockholm, on September 13-16, 1960.99

Until then the SANK had been a primarily military project, but from now Saab tried
to sell it commercially under the name D2. The first order for a D21 system was
placed by the power supplier Skandinaviska Elverk AB in December 1960. The
placement of the first order relied very much on central persons knowing each other.100

This pioneering installation was ready in May 1962.101
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For the CFU project, Saab in cooperation with Facit Electronics, Åtvidaberg,
offered the D21-P system, equipped with magnetic tape mass storage, punched card
and paper tape I/O-units and printers. The D21 was a further development of the
prototype D2, which was first introduced in 1960. The D21 had longer word length,
a combined memory for instructions and data, and a considerably enlarged instruc-
tion list. It had a simple logical design and high internal speed. Its high speed gave it
better possibilities of communicating with terminal units (I/O), often eliminating
special buffers.102

The central technical specifications of the D21 computer can be found in the
table below, taken from an early presentation folder:

102  Svenska Aeroplan Aktiebolaget Computer System D21. Systems Description (Saab Techn. Publ.
Dpt 0128-0100 E; Linköping, 1962).

Display 4:11. In an early prospectus the specifications of the D21 were presented in a very naked,
engineering manner. (Svenska Aeroplan Aktiebolaget D21 Data Processing and Computer Sys-
tem(1962).)

The pictures on next page  show two of the first installations of the D21 computer, at
Skandinaviska Elverk in Stockholm and at Saab in Linköping. It is worth noting that
the pictures are very straight on, no attempt has been made to make the computer
look like something more than a number of grey cabinets. The men operating the
machines were Saab engineers dressed up for archival photos.
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D21 brochures

In the official PR material Saab produced to sell the D21 system we can find some
interesting aspects of the rhetoric of technology. In an early, very simple brochure
presenting the “synopsis” of the not yet ready “D21 Data Processing and Computer
System” the new computer was presented as a “very fast digital computer system
with a high data-handling capacity and exceptional facilities for adaptation to suit
varying requirements.”103 This sentence carried much of the “engineering” attitude
towards the product which characterised Saab’s early presentations of their new
computer. It was truly a machine, a by-product of Saab’s highly-skilled aircraft pro-
duction, not intended as a commodity.

“Flexibility” was the “pitch” the text built on. Flexibility stemming from fast

Display 4:12 and 4:13.
The D21 in two differ-
ent installations. To the
right the system at
Skandinaviska Elverk,
and below a large sys-
tem at Saab’s head-
quarters in Linköping.
(Source: Datasaab ar-
chive.)

103  Svenska Aeroplan Aktiebolaget D21 Data Processing and Computer System (publ nr 0128-
2100E; Svenska Aeroplan Aktiebolaget Linköping Sweden, Linköping 1962). (In English. An
identical brochure was made with Swedish text.)
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internal logic, high transfer rate to and from the CPU, and a well-planned modular
construction. The message was that this rendered the D21 useful for the most widely
varied applications, both for administrative and technical-scientific data processing
and for process control.104 The most “desirable” technical properties of the compu-
ter system were given as (and this is really a technological rhetoric):

– the size of both the core store and the external memory can be matched to require-
ments.

– virtually all terminal units (magnetic tape, line printers, punched card equipment,
etc.) can readily be connected.

– the system can easily be optimized for a given application.
– the system lends itself to modification to meet changed requirements.
– servicing is easy.105

Also the reliability of the system—thanks to “meticulous testing of components and
good circuit design”—was pointed out.

The technical specifications of the system were presented in a very “unflashy”
manner (see display 4:11). The presentation of the “programming synopsis” was
given more space than that of the “technological synopsis”. Here, an effort was
made to show that the D21 system offered a wide range of programming languages
of both “high” and “low” level and of varying degrees of generality.106 Modern
“easy-programming techniques” could for example be used. The program library
contained e.g. ALGOL, COBOL, special-purpose languages (numeric control (NC),
stress calculation by matrix methods, data reduction/conversion, etc.) and DAC (D21
Auto-Code) a “mnemonic” assembler programming system. Maybe good software
at this time was more sparse and a bigger asset for those who could provide it, than
technological features?

Throughout the text a low profile was kept: the inherent (technical) features of
the computer should speak for themselves. Key words were “fast”, “high capacity”,
“flexibility” and “reliability”, which all had to do with technical properties of the
computer. The description of programming languages conveyed a double message:
On the one hand it showed that the D21 system had a “full” range of programming
resources, whilst on the other hand, phrases such as “the program library is dynamic
and undergoes constant development”, “intensive work is at present in progress on
several aspects”, “the D21 system is just as well equipped in this respect as it is on
the hardware side” had an undertone of not being ready yet, that Saab was promis-
ing a little more than what could actually be delivered at the moment. (This was of
course nothing unique for Saab, and today vapourware is still a well-known phe-
nomenon.) The “meticulous testing of components and good circuit design” argu-
ment was coupled to Saab’s aircraft production—the message being “if you can
build aircraft with high demands on quality you can build reliable computers”.

In another sales brochure, from 1963, the packaging was more elaborated. The mes-
sage was maintained that the D21 system was fast and flexible, but now the brand
name “Saab” and the fact that it was a Swedish computer were more emphasised.107

“D21 the Swedish computer” and “the 1960s computer for all data processing” were

104 D21 Data Processing and Computer System (1962), p 2.
105 D21 Data Processing and Computer System (1962), p 2.
106 D21 Data Processing and Computer System (1962), p 3.
107  Svenska Aeroplan Aktiebolaget D21—den svenska datamaskinen (Svenska Aeroplan
Aktiebolaget, Elektronikavdelningen, 1963).
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main messages. If the brochure described above was very simplistic, almost “un-
selling”, this second brochure was sober and spacy, white with black and gold print-
ing, not very conspicuous in the lay-out, but clearly persuasive in its form.

Display 4:14. “D21—The Swedish Computer” was the choice of the 1960s according to Saab. A
touch of gold attached to a spacy black and white lay-out tells a tale of quality, flexibility and—
reliability. (Source: Svenska Aeroplan Aktiebolaget, D21—den svenska datamaskinen (Saab,
Elektronikavdelningen, 1963).)

Inside, two golden lines ran across the whole spread. Here, piled upon the picture of
the computer set-up at Skandinaviska Elverk, the main features of the system were
presented in five pairs that built on the same bottom line as the earlier brochure, but
with a much more explicit rhetorical touch to the copy. The features especially pointed
out as the D21’s advantages were:

Display 4:15. Like paper tape spurting out from a punch, the arguments as to why a D21 was the
choice of the 60’s cut a picture from the SEV computer centre into strips. Each pair built on an
argument changing from technical details to more general “values”. (Source: Svenska Aeroplan
Aktiebolaget, D21—den svenska datamaskinen (Saab, Elektronikavdelningen, 1963).)

size — expandability
performance — speed

quality — reliability (safety)
system — adaptability

economy — versatility
service
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The main characteristics of the D21 system, given as pairs of keywords (not ser-
vice), were elaborated in the text accompanying each pair. The arguments used to-
gether formed a set of catchphrases that described details (technical features) but
most of all “values” that the D21 offered. The pulse of the text was high, almost
staccato-like. Arguments listed were (my translation):

– a broad spectrum of sizes to choose from depending on needs; modular construction
allows easy expansion; D21 has the right size;
– adds 100,000 24-bit words per second, transfers almost 300,000 bits/sec to and from
magnetic tapes; D21 lets the external units work simultaneously and makes use of the
high pulse of the central unit, 2.5 million beats/sec; lightning fast arithmetic; binary
representation; simultaneous operations and large high-speed memory;
– D21 is built with the high-grade technology and quality that marks the aircraft manu-
facturer Saab; every part of D21 is carefully designed and produced by Saab, after
testing chosen by Saab to guarantee faultless operation with the highest security;
– D21 is the computer of many possibilities; richly equipped for easy programming of
all kinds of EDP tasks; the flexibility of the D21 system allows for far-reaching adapt-
ability;
– the D21 offers good EDP economy; a fast machine gives better margins, and ex-
pandability gives longer economic life time; for many companies D21 offers an extra
economic advantage through its versatility.

A couple of interesting images were used to describe these “values”. The high pulse—
D21’s good and strong heart (bodily metaphor)—and “lightning fast arithmetic”—
the speed of light, it had energy like a flash of lightning (physical metaphor)—were
metaphors taken from the natural sciences. By associating the D21 with Saab, the
image of advanced technology and quality connected to the aircraft production was
transferred to computers (symbolic value of brand name). Saab also guaranteed fault-
less operation and high security—which of course is absolutely necessary in an air-
craft (message: “computing is like flying”). D21 offered many possibilities—in-
stead of there being one area where the D21 was best, the idea was that it could be
adapted and expanded to fit any purpose (a chameleon). And of course technology,
economy and versatility goes hand in hand in a society that is changing, therefore
fast storages and fast computers offered a better position for those who wanted to
march in step with this progress (a good companion to the land of the future).

Saab also offered its D21 customers good service in the form of system assis-
tance, expert consultants, lectures and discussions, standard programs, program-
ming systems, programming courses, documentation, training in service and repair,
qualified technical support, spare parts. Indeed, the company would according to
themselves take care of almost everything that could occur to a customer.

The text on the back of the brochure told a story of fast development. In only a
couple of years (1960-63) Saab had managed to design and build “one of the world’s
fastest and most efficient computer systems” already in full operation at three places
in Sweden. In 1964 this system would be used within the “engineering industry–
shipbuilding–power plants–insurance companies–meteorology–aircraft research–
university research–the food industry–road and water-main construction–national
register and others.”108

A truly impressive list of uses! This was a rhetoric of mass effects, but at the
same time vague. The D21 would be in use, but there was no testimony that it really
worked in all these applications!

108  Cf. Tema D21 (1994) for specifications of implementation.
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The inside spread, with its sliced-up picture resembling strips of punched pa-
per tape, tells a similar story. On the basis of the D21’s technical qualities and Saab’s
well-documented engineering skills, the readers were assured that innovative (though
untried) technology was the best choice if they wanted to secure their EDP invest-
ment for the future. This can be compared to the IBM rhetoric of “safe bets”, “world-
wide organisation”, etc. in the 1400 series brochure.

The tests in 1964-65

NEW PRODUCTS
SAAB computer. A gp, parallel sequence computer, the D21, has been introduced by Svenska
Aeroplan Aktiebolaget (SAAB). Designed for small offices and labs, it is expansible for process
control applications.
    Core storage capacity is from 4-32K words. Although the basic word size is 24 bits, the D21
has word lengths of one, 12, 24, and 48 bits. Access time is 4.8 µsec.
    The central processor, which has elementary logical sub-units on printed circuit cards,
consists of an arithmetic and two control units, memory and power unit. Power consumption is
250 watts.
    The D21 uses the DAC autocode which has 45 commands, including floating point
arithmetic, double-precision accuracy, matrix calculus, equations and functions.

SAAB OVERSEAS, 405 Park Avenue, N.Y.

This is how the D21 was reported in the American magazine DATAMATION in March 1963. Maybe
the first international reporting of this “new product”? (Source: Datamation March 1963.)

The second phase of the computerisation process we are following starts with the
1963 decision to set up two test sites with IBM and Saab computers. This settled the
controversy for the moment: through the splitting of the orders, all parties would be
satisfied and loss of face reduced. But the advocates of the IBM 1401 system found
themselves fighting for an outmoded system as the IBM System/360 was announced
in April 1964, while the national industrial policy advocates were pleased that Saab’s
computer showed better results and beat IBM in cost/performance comparisons.
Even though the tests showed that Saab’s computer was better, the final orders were
split between Saab and IBM. By mid 1967 all CFU systems had been delivered. But
the main question for those involved remained: On what grounds and in accordance
with what criteria should one vendor/system be preferred?

Test sites with IBM 1401 and Saab D21 set up—UOK becomes CFU

The Minister of Finance, Gunnar Sträng, had solved the problem of what computer
system should be tried for the CFU project by deciding that two test sites should be
set up: one equipped with IBM 1401 (in Stockholm) and one with Datasaab D21 (in
Linköping). The test sites opened in August 1964 and ran until February 1965.109

109  Some preliminary testings had started already in 1963. See CFU, Tekniska Byrån “PM angå-
ende de för folkbokförings- och uppbördsverksamheten avsedda datamaskinanläggningarna”
(mimeo, dated 22.3.1965).
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During the test period, IBM launched their new System/360 family, which replaced
the older 1400 series. Since the S/360 was a totally new system, the UOK evaluation
was now in many ways invalid.

The National Board of Civic Registration and Tax Collection (CFU), was com-
missioned on July 1, 1964. It was to continue UOK’s work as the official body
leading the build-up of the county computer centres. In April 1965 CFU suggested
to the Government that the preliminary contracts with IBM and Saab for renting of
computers should be made definite. At the same time they suggested that all ma-
chines needed in the future should be IBM System/360 model 30.110 In support of
their suggestion the CFU board adduced the results from the tests in Linköping and
Stockholm.

After the testings had been completed in April 1965, Parliament decided that
the order of six computers that would fill the procurement was to be divided be-
tween Saab and IBM. All computers should be ordered and installed before March
1967.111 In the years 1966-67 installations were made at the 19 County Admin-
istrative Boards: twelve IBM System/360 model 30 and eight Datasaab D21-P. The
last system was installed in Kalmar in August 1967.112

In 1963 Parliament had decided that EDP should be implemented in the popu-
lation and tax collection routines. The new organisation was to be effected by the
turn of the year 1966/67. Parliament had also decided that the computers should be
of both IBM’s and Saab’s manufacture. The Government was authorised to draw up
contracts and did so with IBM on June 28, 1963, and Saab on July 2, 1963, for the
renting of 14 computer systems, nine IBM 1401 and five Saab D21.113 The contracts
stipulated that one system of each should be delivered by August 1964 for function-
ality testings. The remaining systems should be delivered during the last quarter of
1966 and the first quarter of 1967. If either machine should not be accepted depend-
ing on the test results, the order would become invalid. The test systems had been
installed, and functionality evaluated; the terms of the contracts were by now (13/4
1965) fulfilled.

Though both Saab and IBM had made changes to their offered systems—and
IBM had introduced a new computer, even more untried than Saab’s—CFU never
reflected upon giving Saab the whole order of 20 computer systems.114 Neither did
they prepare a new testing. Instead CFU insisted that the Government should rene-
gotiate the IBM contracts, to change the order from 1401 to S/360 computers.115

CFU’s changing of the 1401 contract was sharply criticised by Saab.116 Saab

110  CFU Dnr I:208/65 “Centrala folkbokförings- och uppbördsnämnden angående anskaffning av
datamaskinanläggningar till länsstyrelsernas datakontor” (mimeo, dated 7.4.1965).
111  A preliminary order had been submitted for 9+5 computers in 1963, and it was extended with
3+3 more computers in 1965 to make the full procurement of 20 computers; see Bill 1963:32. Cf.
also UOK’s third and fourth reports, Fi stencil 1963:8 “Förslag till organisation mm för den
centrala folkbokförings- och uppbördsnämnden”, and Fi stencil 1964:4 “Förslag till organisation
för länsstyrelsernas datakontor”. See de Geer (1992), pp 119-120 for details on dates etc. Cf. also
“Regeringen gav Saab fler datamaskiner” Dagens Nyheter 16/9 1965.
112  See CFU, Tekniska Byrån, Dnr 1323, Bilaga A. “Länsstyrelsernas datamaskiner. Ett eller två
maskinfabrikat. Köp eller fortsatt förhyrning” (mimeo, dated 26.9.1968).
113  Contracts between the State and IBM, and the State and Saab.
114  Annerstedt et al. (1970), p 147.
115  CFU Dnr I:285 “Centrala folkbokförings- och uppbördsnämnden angående anskaffning av
datamaskiner av fabrikat IBM för folkbokförings och uppbördsverksamhet” (mimeo, dated
21.11.1964).
116  “Datamaskinavtal ändras. Skarp kritik från Saab” Dagens Nyheter 30/12, 1964.
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accused the Government of breaching agreements when they let IBM replace the by
now outdated 1401 computer with the new and untried System/360 model 30; they
saw this as a clear parallel to when Saab only two years earlier had not been allowed
in the bidding with the D21 since it was not “in production”.117 In April 1965 it also
became known that Statskontoret wanted to re-negotiate the “two-system solution”.118

In the press this was reported as “the computer war rages again”.
CFU’s own argument presented to the Government as to why the change to

IBM S/360 would not affect the whole CFU project was primarily technical: the
new system offered better performance and the investment cost would not be higher.119

On the basis of an investigation made by CFU’s technical bureau the following
effects of the change could be expected:

A. Benefits:
1. Capacity increase of 25% for the tasks within population registration and taxation
2. better expandability
3. easier programming
4. easier and safer data processing
5. easier technical service
6. better useability for technical-scientific data processing
7. better overall functionality
8. better possibilities of running important processing in daytime

B. Disadvantages:
1. increase of yearly machine costs by about SEK 450,000 (20 computer systems)
2. certain re-programming
3. limited experience of IBM System/360 operation” 120

It was also pointed out that maybe the most important reason for choosing the S/360
was that the 1401 by now was five years old, and since costs were almost the same
while the S/360 was much better in respect of capacity, the change was to be recom-
mended. It would not be possible to mix the two computer systems, since they were
not compatible either in programming or in magnetic tapes, was the CFU stand-
point.121

Saab’s response to this was hard. In a letter to the Ministry of Finance dated
December 30, 1964, Saab’s CEO Tryggve Holm, who had now entered the debate,
criticised the CFU suggestion. Once again he said that instead of choosing the new,
untried IBM system, the Government should the order on Saab D21, which was now
being successfully tested.122

The message of the letter was that with regard to every argument given by CFU
as to why the S/360 should replace the IBM 1401, Saab could prove the D21 to be
better than the IBM 1401. And therefore the D21 should be the obvious choice for
the CFU project, Saab declared. No new computer should be taken into considera-
tion, since of the two computers chosen for testing one of them had proven to be

117  Kjell Pettersson “Datamaskinernas kamp blossar upp igen” Stockholms-Tidningen 28/1, 1965.
118  “IBM får förord framför Saab” Dagens Nyheter 13/4, 1965.
119  CFU Dnr I:285 (dated 21.11.1964).
120  CFU bilaga till Dnr I:285, Tekniska Byrån “PM angående anskaffning av datamaskiner av
fabrikat IBM för folkbokförings- och uppbördsverksamhet” (mimeo, dated 29.10.1964). My
translation, ee excerpt 4:20.
121  CFU Bilaga till Dnr I:285 29.10.1964.
122  Letter signed by Tryggve Holm, CEO, of Svenska Aeroplan Aktiebolaget “Angående föresla-
gen avtalsändring rörande datamaskiner av fabrikat IBM för folkbokförings- och uppbördsverk-
samheten” (mimeo, dated 30.12.1964). ( Ds-arkiv 61001 4(5).)
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better. This was in many ways a reversal of UOK’s argument as to why they should
not chose the D21; IBM S/360 did not exist, and the D21 which existed had proven
to be the best computer of the suggested ones.

The Minister of Finance replied that he would continue to treat the two vendors
alike; implying that it was free for Saab to come in with suggestions for new—and
better—computers for the CFU project if they wished. In this letter, dated January
22, 1965, Gunnar Sträng openly showed that all the fuzz around this business was
starting to annoy him, and probably the Government too.

Finally, I want to emphasise that the State in its cooperation with IBM Svenska AB and
Saab henceforth as in the past will treat both companies alike.123

CFU’s reporting of the tests from August 1964 to February 1965

When CFU’s technical bureau reported the test results in March 1965, the argu-
ments from the first evaluation of tenders for and against the D21 were used once
again.124 Saab’s computer was technically better than the IBM 1401, but on the
other hand, IBM offered far better service and support—indeed it was even uncer-
tain if Saab could give support at all—and the System/360 model 30 would besides
be cheaper as well (see table below).125 That the testings had been made on one IBM
computer system and that another was now offered, presented only a minor prob-
lem.

Some testings of CFU routines had been made on a S/360 system at an IBM
laboratory in Glendale, in the state of New York, where also the processing of other
customers’ jobs had been evaluated, it was reported. Study visits were made to other
IBM plants, as well as at the Internal Revenue Service (IRS) in Washington. The
IRS was in the midst of building up a computer service centre organisation quite
similar to the first UOK suggestion with one big national computer centre, and smaller
data collecting and production offices. There was also a report from a visit to the
Social Security office in Baltimore, where an order for an IBM 1401 equipped with
optical document reader had been changed for a System/360 model 30 with the
same equipment, without any functionality tests before the order was changed. Could
this have inspired the CFU people for their plans regarding the county computer
centres in Sweden?126

It was admitted that the new IBM S/360 computer was very different from the
1401, nevertheless some of the external units (the printer and card reader) were the
same as the ones used at the test site in Stockholm. The most remarkable argument
as to why the new system must be better, even though it was so new that very few
results from practical operation could be obtained, was that the company’s “experi-
ence gained earlier has probably influenced the design”.127

123  “Brev till Saab från statsrådet och chefen för kungl. finansdepartementet” (dated 22.2.1965);
my translation. See excerpt 4:21.
124  Reported to the Government in CFU Dnr I:208/65 “Centrala folkbokförings- och uppbörds-
nämnden angående anskaffning av datamaskinanläggningar till länsstyrelsernas datakontor”
(mimeo, dated 7.4.1965). The test was reported in memo CFU Dnr I:208/65 “PM angående de för
folkbokförings- och uppbördsverksamheten avsedda datamaskinanläggningarna” (CFU, Tekniska
byrån) (mimeo, dated 22.3.1965).
125  CFU Tekniska Byrån PM dated 22.3.1965, p 30.
126  CFU Tekniska Byrån PM dated 22.3.1965, p 26.
127  CFU Tekniska Byrån PM dated 22.3.1965, pp 23, 26. See excerpt 4:22.
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The reasoning as to why the IBM S/360 was a better computer followed a
reversed rhetoric. The differences between IBM 1401 and 360 were presented as
big; only very limited experience of the new computer was available; Saab was
taken not to be as good as IBM on service; redundant capacity had not been taken
into account at all in the evaluation. All these arguments disfavoured Saab, while
they put IBM in a better position than it really had.

The most important characteristics of the CFU tasks were input/output and
data retrieval from magnetic tapes. The offered D21 had higher internal speed for
arithmetical operations, while the S/360 was faster at moving and editing data. But
in total, the different systems would be occupied almost to the same extent (21,000
and 22,800 hours respectively). If Saab got a faster line printer, the systems would
be identical. The offered S/360 model 30 also had bigger internal memory than the
offered D21.128 Possibilities for expansion were satisfactory for both systems, CFU
concluded. But IBM S/360 could be equipped with an optical text reader, and this
was not possible with D21 for the moment (at least as known by CFU). Both com-
puters were also compatible with bigger computers. Internal checking was satisfactory
for both systems.129

Programming of both IBM 1401 and D21 had to be done in machine-specific
languages, 1401 Autocoder and DAC (D21 Auto-Code), while the S/360 used an
easy coding system called Assembler Language. But the general programming for
CFU’s S/360 computer would probably be Cobol, the report stated. Because the
offered D21 had too small an internal memory, CFU would not be able to use Saab’s
problem-oriented but machine-specific programming language Algol-Genius. This
was seen as a major disadvantage for Saab. Also IBM’s better resources for develop-
ing programs was pointed out. Even though most CFU routines developed so far
were programmed for the 1401, this was not seen as a big problem, instead it was
remarked that it would definitely be necessary to reprogram routines because of
changes in legislation etc., and therefore it was no big problem that the System/360
computers had to be run in emulator mode at the start. This mattered less since the S/
360 was faster anyway.130

Finally technical service and systems support were compared. There had been
no reason for CFU to complain about either vendors’ technical support during the
tests. But it was assumed that IBM would be able to offer better support since the
company was bigger. When it came to systems support, both Saab/Facit and IBM
had proven acceptable, but once again CFU assumed that the bigger company would

128  CFU Tekniska Byrån PM dated 22.3.1965, pp 7, 8, 13, 15.
    IBM S/360 model 30 had 32,768 bytes and Saab D21 8,192 words—which makes one letter or
two numbers, and three letters or six numbers. D21 and D22 were so-called word-oriented
computers, with one word = 24 bits = 3 bytes. This wordlength was used in memory, busses and
switch register. For each cycle 24 bits = 3 bytes were fetched from the memory. 8,192 D21-words
were equal to 3 x 8,192 bytes = 24 kbytes (k = 1,024). The 360/30 fetched one byte at a time from
the core store. The 360’s memory was always counted in bytes, which was the least unit that could
be addressed. Bigger machines got more bytes at a time from the store, and subsequently had
memory word lengths that were 2, 4 etc. bytes. The 360 introduced the concept byte = 8 bits in
1964. D21 had 24x1,024 bytes, 360/30 32x1,024 bytes, i.e. a relation of 4:3 more memory in 360/
30. The comparison must be made in bytes. A “word” in the D21 did not correspond to a “byte” in
the 360/30. Which means that the difference between the two configurations was not that big. If
the D21’s memory was doubled to 16,384 words memory it got 48 kbytes, i.e. 3:2 more memory in
D21.
129  CFU Tekniska Byrån PM dated 22.3.1965, pp, 18, 21.
130  CFU Tekniska Byrån PM dated 22.3.1965, pp 27f.
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be able to give better support thanks to more experience from a wider spectrum of
EDP uses.131 Internal speed, memory size, programming languages, technical serv-
ice and systems support were main arguments used for and against the computers.
Again, costs became yet another important argument:

131  CFU Tekniska Byrån PM dated 22.3.1965, pp 30f.
132  Letter from Saab to the Minister of Finance, regarding “Datamaskiner för folkbokföring och
uppbörd” (DZ/ge) (mimeo, dated 26.4.1965).

Table 4:6. Comparison of expenses for rental and purchase of the CFU computers. (Source: CFU,
Tekniska byrån “PM angående de för folkbokförings- och uppbördsverksamheten avsedda datama-
skinanläggningarna” (mimeo, dated 22.3. 1965), p 41.)

expenses, SEK million  Purchase Rental

IBM System/360 SAAB D21 IBM System/360 SAAB D21

Investment 45.5 46.2 4.2 2.3

Yearly cost during write-off time 8.9 9.8 11.3 12.1

Yearly cost after write-off time 1.1 1.8 10.6 11.7

As seen above, CFU used an unusual methodology for their testings: comparisons
were made between Saab D21 and IBM 1401 but all comments had to do with IBM
System/360! We can also note that the differences in costs between the two systems
were quite small.

A major reason why the Saab system cost one million more than IBM was that
Saab accounted for service personnel in a slightly different way. This was also pointed
out in comments on this phase of the CFU project.

Negotiations Saab—CFU in June 1965

Saab was not pleased with the report from CFU. In a letter dated April 26, 1965,
Saab suggested some minor changes to the offered systems that would make the
D21 computer an even better choice as compared to the System/360 model 30 ma-
chines, by adding more memory (total 16,384 words) and one extra magnetic tape
unit, without extra costs for the State. This was partly so that it would be possible to
use a high level language, which Saab had already suggested in 1962 which UOK
had then regarded as unnecessary (could not be used on the 1401).132 It was also
pointed out that Saab offered a better support solution than IBM, since Saab could
station one service technician at each computer. IBM offered “on call service” and
had not included paper tape readers in their offer.

In June Saab started to negotiate with CFU regarding the prices. On June 24,
1965, Saab offered CFU an expanded D21 system with the specifications given
below, at a total cost of SEK 17,827,500 for eight systems; the yearly rental would
be approx. SEK 4,296,978.
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Cost of expanded D21-P:
5 units at SEK 2,280,900, 3 units at SEK 2,141,000 = SEK 17,827,500

Specification of delivered D21 systems:
1 st 2103-1 Central unit DATASAAB D21 Model 1 with 16,384 word memory
1 2115 Power supply and cabinet IU2
1 2116 Magnetic tape logic
1 2117 Magnetic tape unit inc. 2 tape mechanisms
1 2117-1 Magnetic tape unit inc. 1 tape mechanism
1 2129-2 Line printer with 132 writing positions and a speed of 1250 lines/
min.
1 2135 Card reader for up to 800 chr./minute and 80 column punch cards
1 2120 Card punch for up to 120 cards/min.
1 2112 Paper tape reader for max. 1000 chr./sec.
1 2113 Paper tape punch for max. 150 chr./sec.
1 2110 Electric typewriter with 20" roller

133 Dagens Nyheter 16/9, 1965.
134  “20 datamaskinanläggningar anskaffas för länsstyrelser” Svenska Dagbladet 16/9, 1965.

On September 15, 1965, the final contracts were signed by the Minister of Finance
Gunnar Sträng and Saab’s CEO Tryggve Holm.

September 1965—CFU wants pure IBM system. Split
order remains the Government’s position

The result of the CFU testings was that CFU and Statskontoret wanted a clean IBM
S/360 solution for the CFU project. But the Government decided that the split so-
lution was still valid.133 This meant that twelve IBM S/360 model 30 and eight Saab
D21 computers were ordered, to be placed at computer centres at the following
locations:

IBM S/360 in: Stockholm (2), Göteborg, Mariestad, Karlstad, Örebro, Västerås,
Falun, Gävle, Härnösand, Umeå, Lund.

Saab D21 in: Nyköping, Linköping, Jönköping, Växjö, Kalmar, Kristianstad,
Malmö, Vänersborg.

The delivery of the systems was planned to take place between October 1966 and
March 1967. The County Administrative Boards in Uppsala, Visby, Karlskrona,
Halmstad and Östersund would not receive any computers. All County Adminis-
trative Boards were to have equipment for punching cards for the CFU routines.
About 370 keypunches would be delivered before December 1966.134 All computer
centres were to be functioning by 1966/67, for use in the 1967 taxation.

On next page, the installation schedule for all D21 computers that Saab built
between 1960 and 1968 is presented. Of the 30 systems that were delivered, eight
were installed at CFU computer centres, located in the southern part of Sweden.

(Source: Letter from Saab to CFU dated 24.6.1965.)
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Summing it up (1964-65)

The tests for the CFU project were performed between August 1964 and February
1965. After closure had been reached on the organisational solution for the whole
project (county system), and the Minister of Finance had decided that two computer
systems would be tested, a new competitor showed up: the IBM System/360 model
30. It was overtly preferred by the CFU people, but Saab managed to defend their
position. This was mostly because the D21 was a much faster computer than the
IBM 1401 which had been the first suggestion for the whole county computer centre
system, but also domestic industry support arguments were decisive.

In phase two of the controversy, CFU used a somewhat odd way of arguing for
their choice of computer: the tests were made on an IBM 1401 and a rather small
D21 configuration—and subsequently the D21 did not present results that were
markedly better than those of the 1401, even though D21 proved better on many
points. At the same time, the technical specifications of the not yet delivered Sys-
tem/360 model 30 system were compared with those specs of a small D21 con-
figuration.

Saab managed to defend their position by offering better components for the
CFU computers at about the same price. This made the D21 competitive with the S/
360 model 30. A major criticism of the D21 from the CFU was based on how little
and how inferior service and support Saab could offer as compared to IBM. It is not
improbable that CFU believed IBM to be more sustainable in their undertakings, not
least since the company was so much bigger.

Display 4:16. The diagram shows the dates for installation and delivery of all the 30 D21 computers
Saab built. Numbers 4, 16, 20-25, and 27 were CFU computers. (Source: Saab “D21 historik” (ZD-
U 26/4 1967; mimeo).)
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We can see how the positions got reversed. In phase one the D21 was untried
and therefore rejected by UOK and DBK. In the second phase of the CFU contro-
versy it was the IBM computer that was untried. Still the CFU persisted in arguing
against the D21. Saab could by now show that the D21 system had been tried in
more than ten installations—and proven very reliable.

Therefore, according to Saab, the D21 was the natural choice for the county
computer centres. The Government relied on a clause in the contracts with Saab and
IBM that said that improvements that were to the advantage of the CFU project were
a responsibility of the vendors—and so it was up to Saab to compete with IBM once
they had been allowed into the procurement process. Major themes in the argumen-
tation of the test phase of the controversy we are following were tried–untried, flex-
ibility, reliability, technical properties, service and support.

New trial: 1967-1970

Fewer county computers—Datasaab got the best of it
IBM will have to withdraw 12 computers from the counties in early 1970. In the future the
counties will compute only on Datasaab computers. Furthermore, only fourteen counties, as
compared to nineteen today, will have their own computers. … This is the content of a Bill on
the organisation of the county computer centres which has just been presented to Parliament
just received. In the Bill, it is stated that to keep two computer systems leads to increased costs
for programming and systems engineering, as well as for transfer of data between the two
computer systems. Therefore, a shift to a single system as soon as possible is suggested. CFU
has estimated that the yearly running expenses for a system of only Datasaab computers will
be approx. SEK 2.2 million lower than for the existing system, and approx. SEK 1.2 million
lower than for an IBM system, provided that the machines are still rented. The idea is that
through decreasing the number of county computers to 14, the remaining county computer
centres will be used more Experience from the five counties that today do not have computers
shows that it works well to have processing done in a neighbouring county. The machines will
also in the future be rented—the difference between buying and renting a computer is small,
and the fast development within computing is a further argument for rental.

At the end of this controversy it seemed as if Big Blue was temporarily beaten by “David”. (Source:
Modern Datateknik No. 5, 1969, p 11; my translation.)

Stabilisation and redefinition—and a new controversy let loose

The third phase of this controversy begins with an independent survey of the 20
newly installed CFU computers made after about one year of operation. In their
report for 1967, the Parliament auditors concluded that the Saab computers had
shorter processing times and thus higher capacity than the IBM System/360 model
30 computers, and that the county computer centres were under-utilised as a whole.
The auditors requested that the centres should be given more tasks in order to fill
their capacity, e.g. by changing machines between counties or taking on service
bureau jobs. If this could not be done, the number of counties with fully equipped
computer centres should be reduced. The National Board of Civic Registration and
Tax Collection (CFU) suggested in the light of this that the number of computer
centres should be reduced and that only Saab computers should be used, in order to
get a homogeneous system. This was presented to the Government in 1968.
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The Minister of Finance—on CFU’s suggestion—called for a reduction of the
number of computers.135 The Government also took this position in Bill 1969:81.
Several referral bodies involved with this bill—most of them representing county
interests—wanted to keep the same number of computer centres as before. The ques-
tion of which computer type to choose was, on the other hand, rather uncontroversial
this time. CFU suggested D21 as the most economic system, and most referral bod-
ies had no objections to this. This was a big shift from the first phase of the contro-
versy, when the choice of computer vendor was one of the key issues in the debate.

During the spring and summer of 1970, the new Saab computers were installed.
By this, the previous system of two different computer manufacturers was changed.
After twelve long years of investigations, bad speculations, doubtful acquisitions
and expensive experiments, one of the biggest state computer procurements was
ended.

This phase of the CFU project can be seen as a stabilisation in that the dispute
regarding what computer make the county computer centres should be equipped
with, as well as regarding vendor and regarding how many centres should be set up,
was finally settled. But less than a year after the start, strong actors proposed a
redefinition of the whole system.

The Parliament auditors call for reorganisa-
tion of the county computer entres

In their evaluation of the activities at the county computer centres from January to
September 1967, the Parliament auditors reported that the computers were far from
utilised to the full extent, either technically or in respect of staff.136 Even though the
auditors were rather low-voiced, and stressed that their evaluation did not hold for
any far-reaching conclusions, they were nevertheless hard in their criticism. The
low utilisation was unsatisfactory; machine rents cost the state more than SEK 14
million per annum, and to that were added costs for personnel and premises. There-
fore it was highly important to reduce the relative cost of production, and thus save
money for the State.137

The workload was unevenly distributed among the 19 counties, according to
the audit. Whilst the counties of Stockholm’s and Göteborg and Bohus’s counties
reported overload, most others were under-utilised. The Parliament auditors remarked
that it was the counties equipped with IBM systems that had the greatest difficulty in
managing the CFU routines—their computer systems showed undercapacity. Whilst
counties equipped with Saab computers showed overcapacity, these centres were
under-utilised and could easily take on more tasks.

Three different tables showing utilisation time were used to underline the dif-
ference between the counties. One showed the total utilisation of the 19 computer
centres from January to September 1967. From this table it could be read that the
workload had shifted very much between different counties, but also between Saab
and IBM counties. The average workload in hours per month varied between 55 and

135  de Geer (1992), p 120.
136  See Riksdagens Protokoll med bihang 1968 “Riksdagens Revisorers Berättelse § 7, 1967,
Länsstyrelsernas datakontor”, pp 84-100. (Riksdagens revisorer—“the Parliament auditors”—is
not the same as the National (Swedish) Audit Bureau (RRV ≈ IRS.)
137  Riksdagens Revisorers Berättelse (1968), p 98.
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365, most computers being operated a little more than 100 hours a month. This was
quite low, since the “typical” workload had been set at about 250 hours, amounting
to a 50% utilisation (which was the case in Östergötland).138

In another table, the time used for all data processing during a week was pre-
sented. The biggest difference could be found between the two counties Malmöhus
(D21) and Göteborg and Bohus (IBM 360/30). On average, the Saab counties showed
1/3 less operating time for processing the same routines.

138  Riksdagens Revisorers Berättelse (1968), p 87.
139  Riksdagens Revisorers Berättelse (1968), p 99.

Table 4:7. Time used for weekly processing of CFU routines. For each county the number of posts
and type of computer is given. Note that not all 19 counties had reported their statistics on this.
(Source: Table 3, p 87, Riksdagens Protokoll med bihang 1968, “Riksdagens Revisorers Berättelse §
7, 1967, Länsstyrelsernas datakontor”, pp 84-100)

In the report an even finer break-down of the operation times of different computer
systems at different centres was presented (table 4:8). Two typical operations—sort-
ing (UPD 40) and printing preparation (UPD 60)—would clearly show the differ-
ence in capacity of the two systems, according to the report. Unfortunately, not all
computer centres had supplied the requested information and therefore the compari-
son was not totally dependable. For the sorting routines (processor intensive), the
D21 was three to four times faster than the IBM S/360 model 30, and for printing
preparation about twice as fast.

Special precautions must be taken in order to change the current situation, was
the message from the Parliament auditors. Their first-hand solution was redistribu-
tion of computers, since the workload was so uneven between counties with differ-
ent types of computers. By this, the most efficient computers would be located at
counties with high workload. Another suggestion was better marketing of service
functions, since it was “economically indefensible that the machines were inactive”.139

Many counties had already started to take on external jobs, while some others
were waiting for more internal, it was reported. Only a few would not do this since
the workload was about normal with CFU routines alone. Suggested extra jobs were:
administration of sales tax and back tax, administrative routines for the counties,

County Computer Number of posts Time used in hours

Södermanland Saab 241,357 7.15

Jönköping Saab 297,820 8.10

Kalmar Saab 236,524 7.10

Kristianstad Saab 263,330 6.50

Malmöhus Saab 693,875 12.55

Göteborg och Bohus IBM 676,379 31.89

Älvsborg Saab 396,698 12.85

Skaraborg IBM 257,000 9.00

Värmland IBM 288,500 14.00

Västmanland IBM 261,000 10.60

Kopparberg IBM 285,930 10.10

Västernorrland IBM 277,300 17.66

Västerbotten IBM 238,995 8.87
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real estate registers, child allowances, social security system.140 The Parliament au-
ditors considered the counties to be right in their suggestions for further use of the
computer centres, and a considerable part of the report was used for presenting these
suggestions.141 Anyway, the Parliament auditors concluded their report, a revision
of the current situation was needed as soon as possible, in order to create guarantee
that the county computer centres would be utilised to an economically reasonable
extent.142

The Parliament auditors clearly pointed out that the type of computer used at
different counties was a major explanation of imbalances between counties. Even
though the way of doing this was more suggestive than demanding, there was no
doubt that they saw this as a key issue:

A consistent feature seems however to be that computers of the Saab brand on an
average show lower processing times and thus higher capacity than IBM computers.143

For example, the computer centre in Stockholm had to call on all the other IBM-
equipped centres to help process its data, because of the relative slowness of its IBM
computers. It was in other words, according to the Parliament auditors, clear that
these problems were related to the choice of computer.144 As a last resort, if nothing
else could help up the situation of overload/underutilisation at the county computer
centres, the Parliament auditors suggested a reduction of computer centres, to e.g.

140  Riksdagens Revisorers Berättelse (1968), p 99.
141  Riksdagens Revisorers Berättelse (1968), pp 88-96.
142  Riksdagens Revisorers Berättelse (1968), p 100.
143  Riksdagens Revisorers Berättelse(1968), p 98; my translation. See excerpt 4:23.
144  Riksdagens Revisorers Berättelse (1968), p 99.

Table 4:8. Time used for two different operations (sorting and printing preparation) used by the IBM
and Saab computers. The table, according to the Parliament auditors, showed with greater accuracy
that the Saab computer was faster. (Source: Table 4, p 88, Riksdagens Protokoll med bihang 1968,
“Riksdagens Revisorers Berättelse § 7, 1967, Länsstyrelsernas datakontor”, pp 84-100.)

County Computer Number of posts Time used in huors

UPD 40 UPD 60

Södermanland Saab 241,357 5.89 15.22

Östergötland Saab 367,671 10.92 22.42

Jönköping Saab 297,638 6.46 19.20

Kronoberg Saab 165,826 5.10 9.28

Kristianstad Saab 268,114 7.76 20.42

Göteborg och Bohus IBM 676,379 37.61 44.86

Älvsborg Saab 388,064 13.45 23.96

Värmland IBM 288,500 20.23 30.00

Örebro IBM 272,000 23.20 31.46

Västmanland IBM 253,295 20.00 28.90

Kopparberg IBM 285,051 15.42 30.84

Gävleborg IBM 298,590 24.75 35.25

Västernorrland IBM 277,267 23.05 28.50

Västerbotten IBM 237,300 25.27 33.47

Norrbotten IBM 259,640 19.71 25.84
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14 (which was similar to the original suggestion from UOK). This would increase
the utilisation of the centres and reduce costs.

This was the third trial of the Saab D21 computer in the CFU project, and the
first unbiased one, in the sense that the Parliament auditors had no interest invested
in either computer system or organisational solution (as far as we can know). The
primary objective of this investigation was to recommend ways to bring down the
State’s costs for the CFU system. This being said, it is necessary to try to analyse the
technological discourse of the Parliament auditors.

The way of using reported operating statistics can of course be questioned.
First, some computer centres had only been operative for a few months when the
report was made. Second, only Stockholm and Östergötland were used for testing
CFU routines and programming of new routines, apart from the daily work. Never-
theless, these records were used to draw quite strong conclusions for the future of
the CFU project.

There is always a considerable degree of arbitrariness in how a test is set up,
and this one, as well as the other two trials described in this case, could be criticised
for only proving what it was intended to. The Parliament auditors’ argumentation
was very technical in the sense that the audit was based on the operating time for the
computers, pointing out one computer as better than the other. But at the same time,
the recommended changes were only partly a question of technological features. To
redistribute the computers was a drastic suggestion based on the inherent technical
features, but the effect of it was mostly organisational. The Parliament auditors could
have suggested other technical solutions, e.g. expansion of computer capacity and
reprogramming. Instead they suggested the taking of more jobs to fill the capacity
that was already there. Good economy as an effect of high utilisation of investments
already made, was the important point.

CFU suggests “one computer” solution on economic grounds

The suggestions from the Parliament auditors were commented on by CFU in an
article in Modern Datateknik (No. 3, 1968), a leading Swedish computing maga-
zine. It would indeed be possible to redistribute the computers in accordance with
over- or underload, said CFU. However:

A much more pressing question is to attain a homogeneous system. By this the higher
costs for creating and supporting double computer programs would disappear and the
transfer between the centres in some ways be made much easier.145

CFU continued to produce statistics concerning the operation of the county com-
puter centres. Their report for August–December 1967 in general confirmed the
Parliament auditors’ statement that Saab D21 was faster and showed lower process-
ing times.146

CFU presented their response to the Parliament auditors’ criticism in a report to

145  “Saab leder över IBM i länskampen” Modern Datateknik No. 3, 1968, p 24-25; p 25. See
excerpt 4:24.
146 Modern Datateknik No. 3, 1968, “CFU-statistiken duger till mycket mera än att jämföra Saab-
IBM” Modern Datateknik No. 10, 1968, pp 24-25.
147  CFU skrivelse till Kungl. Maj:t 25.10.1968, Dnr 1323 1(7) + bilagor, “Centrala folkbokförings
och uppbördsnämnden (CFU) angående fråga om fortsatt förhyrning eller inköp av datamaskin-
anläggningarna vid länsstyrelsernas datakontor, mm” (mimeo).
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the Government in October 1968.147 CFU’s main argument as to why the county
computer system should be reorganised was the great inconvenience the double so-
lution presented. To run two parallel systems was expensive and led to extra costs
for systems engineering, programming, etc. of approx. SEK 0.7 million.148 To con-
vert magnetic tapes to and from IBM (1/2") and Saab (1") standard had also become
a growing problem, the committee stated. This called for changes. When consider-
ing the maximum capacity and the low total utilisation of the computers, CFU found
that a reduction could be made to two or three counties per centre (≈450,000 resi-
dents/centre). This, though, without considering external jobs. Even though there
was an increasing demand from outside for the data the county computer centres
had stored, there was still a problem of low utilisation. CFU therefore suggested a
reduction of the number of county computer centres in accordance with this.

The double solution had now been tested, and certain conclusions could be
drawn, CFU stated. The major objective for the double solution—to compare two
different computer systems for the CFU project—had been fulfilled, and now only
the inconveniences remained. Indeed, they had even increased.149 Running two sys-
tems also had bad effects on other national EDP tasks administered by the county
computer centres, which resulted in raised costs for personnel administration and
works management.

As the report was written, the main reason for CFU to reconsider the organi-
sation seems to have been that the renting contracts on the IBM computers were
due, and thus it had become time to renegotiate these and to take precautions if the
systems should be replaced. The CFU committee’s main suggestion was a reduced
system of 13 centres (14 computers) equipped with only Saab D21 computers. The
reason for this choice was mainly economic. Renting fourteen D21s would be cheaper;
the total reduction of costs came to SEK 5.1 million.150 Also Statskontoret sup-
ported CFU’s suggestion of a reduced CFU system equipped with only Saab com-
puters.151

Conclusive for CFU’s recommendation of Saab D21 as the only computer for
the CFU system seem to have been two aspects. First there were the evaluations that
showed a much better performance (about double) of the D21 systems than of the
IBM System/360 model 30. This would lead to lower production costs for the na-

148  CFU, dnr 1323, 25.10.1968, p 2.
149  CFU, dnr 1323, 25.10.1968, p 2.
150  CFU, dnr 1323, 25.10.1968, p 6.
    In this report, CFU also commented on a suggestion from IBM for a new national population
and tax collection system. This confidential memo arrived at CFU on September 8, 1968. The
main idea of the new organisation was that a central national computer centre should be estab-
lished to which all CFU-related tasks at the county computer centres would be transferred. The
national centre would be equipped with 3 mid-sized System/360 computers, while the counties
would have smaller “data collecting” computers. By this, a national register for population
registration, taxation and real estate registers could be created. The state would save approxi-
mately SEK 3 million a year, according to IBM’s calculations. CFU’s reaction to this was that
even if the suggestion was interesting, the reorganisation that would have to be carried out would
be of such an extent, that many CFU routines now functioning would not be applicable. Further-
more, the suggested computers for the twenty county centres would be of little value except for
collecting data, converting punched cards to magnetic tape and printing demand notes. (See, IBM
Svenska AB to CFU “Preliminärt förslag till utrustning för databehandling inom folkbokföring
och uppbörd” (confidential memo, dated 10.8.1968).)
151  Statskontoret, extract from minutes No. 206, 1968 “Samråd avseende köp eller hyra av läns-
maskinerna, mm” (mimeo, dated 24.10.1968).
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tional population registration and tax collection system thanks to higher capacity.
But equally important (and maybe a way out of the IBM lock-up) was that the Saab
and IBM contracts were different. By skipping IBM and waiting for renewal of the
Saab contracts, the State would save more than SEK 2 million according to CFU’s
estimations.152 If the number of centres was reduced to 14, the total savings would
be SEK 5.1 million, under the precondition that the machines were rented. Again
economy had become more important than technical features for the outcome of the
CFU controversy.

This might have been the decisive argument, since indications were becoming
stronger and stronger that the CFU system with county computer centres in 19 (re-
duced to 13) counties might become obsolete. To meet this, a reduced and rented
system would give better flexibility for future changes. Plans were being made for a
national register based on the new social security system that was under develop-
ment.153 This would present a new technological frame: centralised registers and
computer power distributed by means of networks.

Unified, Reduced, Rented—New order for the county
computer centres presented by the Minister of Finance

On March 28, 1969, the Minister of Finance presented his new plans for the CFU-
project. In Bill 1969:81, we can find a reflection both of the criticism from the
Parliament auditors and of CFU’s and Statskontoret’s views on how the future would
be at the county computer centres.

In this bill a new organisation for the national register and taxation system and
the county computer centres was suggested. The bottom line of the proposition to
Parliament was that a unified (homogeneous) system with only one type of com-
puter, which would be rented, and a reduction from 20 computers at 19 counties to
only 14 computers at 13 counties, should be effected by the end of the first quarter of
1970.154 CFU’s argument that the experiences from running two parallel systems
had now been gained, and that now only the inconveniences from the double solu-
tion remained, was repeated. Also Sträng’s own arguments about competition be-
tween vendors, about experience for future procurements, and about data exchange
between different systems were repeated and dismissed as no longer relevant.155

The new system should be reduced by six computer centres. One argument for
this was that the counties without their own computer centres had reported fewer
problems than expected. The reduced organisation would be based on the number of
inhabitants in each county.

All County Administrative Boards had been asked to react to the CFU sug-
gestions. The majority were for a homogeneous system. Not unexpectedly, counties
that would lose their computer centre were negative to the new organisation. An-
other objection from IBM-equipped counties was that they would lose service bu-

152  CFU, dnr 1323, dated 25.10.1968, pp 2, and CFU, Tekniska Byrån, Bilaga A. “Länsstyrelsernas
datamaskiner. Ett eller två maskinfabrikat. Köp eller fortsatt förhyrning” (mimeo, dated
26.9.1968). See also “Saab har huvudrollen i länsdramats sista akt” Modern Datateknik No. 12,
1968, p 12.
153  See e.g. Modern Datateknik No. 3 and No. 10, 1968; Ingelstam & Palmlund (1991).
154  Bill 1969:81 “Kungl. Maj:ts proposition till riksdagen angående organisationen av länsstyrels-
ernas datamaskinanläggningar; given Stockholms slott den 28 mars 1969”, p 1.
155  Bill 1969:81, p 7.
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reau jobs if they lost their IBM computers. Others thought they would get jobs from
the County Councils (Landstingen), which were about to procure Saab computers.156

But, maybe most interesting, a new centralisation–decentralisation debate was opened
up.

Many referral bodies criticised the fact that centralistic tendencies within the
state administration had hindered the county computer centres from developing.
New computing tasks that would have been suitable for the decentralised computer
centres had instead been placed on a national level, thus reducing the possible vol-
umes of data processing.157 In favour of a decentralised handling of many comput-
ing tasks, arguments of closeness to the parties concerned and the need for a good
control over the whole data processing procedure—which only could be attained if
both data gathering and processing were handled locally—were brought up by many
referral bodies.158 The reasons behind this objection were mostly the same as in the
early phases of this controversy, but with the important difference that by now sev-
eral examples of computerised and/or rationalised administrative routines could be
brought up.

The Minster of Finance, Gunnar Sträng, argued as to why the organisational
changes were necessary by referring to the rapid changes in society, not least in the
field of data processing. He used arguments of technology transfer or diffusion,
market, more experiences gained, costs and inconveniences to underscore his deci-
sion:

The situation today is very different from when the decision was made in 1963 to use
two computer systems. Since then, many computers have been procured, both within
public administration and industry. As an example I can mention that the State today
has more than 90 computers compared to approximately 20 in the year 1962. … On the
Swedish market several computer makes have been introduced which are sold in com-
petition with each other. … The development has also led to our having today a broad
experience of specific computer makes, as well as of the possibilities of exchanging
data between different computer systems. … Considering the extra costs and the other
inconveniences that follows from the double computer system it is desirable that the
change-over to a unified system will take place as soon as possible.159

The choice would be between the two already used systems, and no new testings or
evaluations were necessary, according to the Minister of Finance. CFU had pro-
vided the Government with good statistical data that showed that both the Saab D21
and the IBM System/360 model 30 computers had high reliability. But CFU rec-
ommended Datasaab D21 for mainly economic reasons, since it had shown both
better capacity and lower costs. Therefore he too recommended the suggested Saab
system for the unified national registration and taxation system.160

In table 4:9 on next page, are listed the pros and cons of the two systems which
were referred to as decisive for the choice, arguments that were mostly technical and
economic:

156  Bill 1969:81, p 12. Landsting ≈ County Council; county authority responsible for health care.
157  Bill 1969:81, p 16.
158  Bill 1969:81, pp 16-17. See excerpt 4:25.
159  Bill 1969:81, p 25; my translation. See excerpt 4:26.
160  Bill 1969:81, pp 23-25.
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Also the discussion of the utilisation time that the Parliament auditors had started
was used as an argument for the reduction of the CFU system. The auditors had
criticised the low utilisation of many computer centres, and demanded that some-
thing be done to change this. Since then, Sträng reports, the volume of external
processing jobs had increased from a total of 292 hours the last quarter of 1967 to
1,229 hours the same period in 1968. This was due to the fact that the computer
centres were being built up during 1967.161 Nevertheless the utilisation was too low
in many counties. Whilst a net operation time of 300 hours a month was desirable,
many county computer centres were occupied less than 150 on average.162

Another cause of the low utilisation was that the amount of external jobs had
not become as large as had been planned when the CFU system was being decided
in 1962-63. Today there were many competing operators, even within the state ad-
ministration. But maybe the most important reason given as to why the county com-
puter centres had not been engaged for task other than the CFU routines was that a
new trend towards big, central registers that allowed for far-reaching integration had
started. This development was expected to continue for at least a couple of years.
Signs of this could be found in for example new technologies for data transmission
with terminals, allowing for information retrieval between data registers and users
all over the country.163

Therefore, the Minister of Finance concluded, the suggested reduction of the
CFU organisation by six computer centres was necessary.164 The reduction of costs
that a unified and reduced CFU system would lead to, would save the State approx.
SEK 5.1 million.

Another “hard” technological argument was referred to in Bill 1969:81 as to
why the county computer centres would lose or had lost their importance. The tech-
nological development had to a certain degree made the old CFU computers unable
to compete with newer equipment: they had no direct access storage.165 Removeable
disk packs had by the end of the 1960s become a prerequisite for many EDP tasks
containing big registers. The CFU system was more or less batch operated (mag-
netic tape was in this sense similar to punched cards since the tapes were processed

161  Bill 1969:81, p 25.
162  Bill 1969:81, p 26.
163  Bill 1969:81, p 26.
164  Bill 1969:81, p 27. See excerpt 4:27.
165  Bill 1969:81, p 28.

Table 4:9. Arguments used for and against the IBM System/360 model 30 and Saab D21 computers in
the renewed CFU system suggested by the Minister of Finance in 1969. (Source: Bill 1969:81, pp 23-
25.)

Feature IBM 360/30 D21

data exchange IBM’s computer has the advantage that data
exchange generally can be made with mag -
netic tape

conversions necessary between IBM and
Saab

programming language general programming language COBOL special program DAC, ALGOL-GENIUS

capacity twice as big as IBM computers (because of
e.g. faster tape units and line printers)

cost SAAB-alternative cheapest:
– 2.2 million cheaper than present system
– 1.2 million cheaper than an IBM system
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and the result was new tapes), while newer integrated registers made use of continu-
ous random access to posts. And the total number of computers available in the
country—both public and privately owned—made the technology diffusion argu-
ment less valuable. Because of this, the county computer centres in their existing
form were doomed.

Fewer county computer centres—last act in
the county computer drama

In the press, the new direction of the CFU project was reported as that the computer
war had finally ended. IBM would have to withdraw twelve computers from the
counties at the beginning of 1970, while Saab would have the opportunity to deliver
six more systems.166

In an interview in Modern Datateknik (No. 5, 1969), Gunnar Lindström, by
now director of Datasaab and assistant managing director of Saab, commented on
how the D21 business was progressing.167 “Thank you, fine. It has paid off,” he
replied. Lindström pointed out that Saab had concentrated on a correct line of de-
velopment when they designed the D21 in the early 1960s. Thanks to extensive
programming experience, the construction of SARA and the development of the on-
board computer for military aircraft, Saab had chosen the right technology for their
new computer. This made the D21 very modern, and well prepared to compete with
the third generation computers that came a few years later. A key concept, said
Lindström, had been to make it easier for the customer to use the D21 computer.
This could for example be seen in the hard efforts for supplying good programming
languages.168

Another special feature of the D21 was that it was equally good at technical
and business computing, a combination many competitors had found impossible.
On the issue of state industrial support, Lindström expressed a mild criticism when
he stated that other countries’ governments had found the computer industry to be a
key factor for keeping a high standard of living, and acted according to this. On
Saab’s behalf, he thought the company would manage without that support. (This
was only partly true. The State had indirectly founded the D21 through its aircraft
procurements.)

Saab would not try to compete in the segment of very big mainframes, Lindström
stated. Instead, small and medium-sized computers, like the new D22, which could
be expanded to a big data processing system capable of handling many different
types of peripheral equipment and very large registers, would be the central line of
product. Distributed “data power” and “data power networks” would become more
and more important for Saab and for all who used computers, said Lindström. (This
throws a beam of light on my third empirical chapter, on info highways; please also
note that the first Swedish mentionings of the “information society” can be found in
articles and documents from the mid 60s.)

166  “Färre länsdatorer—Datasaab drog längsta strået” Modern Datateknik No. 5, 1969, p 11.
167  “Nå Gunnar Lindström, hur går affärerna?” Modern Datateknik No. 5, 1969, pp 25-29.
168 Modern Datateknik No. 5, 1969, p 26.
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The next CFU computer generation—D22/220

The new plans for the CFU system which had been decided by the Government
meant that all IBM computers would be removed by April 1, 1970. From August
1970 the 13 remaining county computer centres would be using only Datasaab com-
puters models D21, D220 and D22.169 In April 1969 seven new computers were
ordered from Saab. Saab had offered to replace the computer in Stockholm with a
D22. This was a much faster machine than the D21.170

The winner speaks of himself

169  CFU, Tekniska Byrån “Ombyggnad av datorn hos länsstyrelsen i Östergötlands län samt olika
åtgärder i anslutning härtill” (mimeo, dated 15.9.1969).
170  CFU Dnr 435/69 “CFU - Saab Aktiebolag, order of new computers for County Adminsitrativ
Boards” (dated 17.4.1969). See also Saab Aktiebolag to CFU “Förslag till leverans av D22/D220”
(mimeo, dated 22.4.1969).

Display 4:17. The geometrical figures floating around in a blue space symbolised the connection
between entities that Datasaab’s computers could provide. The D22 system was a true third genera-
tion computer. Like the System/360 it had magnetic core memory and disk storage. Integrated cir-
cuitry (LSI) in logic and memory were not introduced until next generation IBM System/370 intro-
duced in 1970 and Datasaab D23 in 1973. (Source: Saab Datasaab D22. Expansion with Data in the
Center (Saab Aktiebolag, Computer division, 1967).)

“Expansion with data in the center” was Saab’s new slogan for the late 1960’s. It
was also the headline of a new sales promotion brochure produced in 1967. The
brochure was made in two very similar versions, a green one for the D21 and a blue
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one for the D22.171 The cover had a simple two-colour printing with a special geo-
metrical figure as the only image. This figure, consisting of two overlapping squares
of different size, was used as a logotype in many Saab advertisements together with
a specially cut typeface in these years. The whole publication was much more self-
conscious than the previously studied ones—clearly that Saab/Datasaab by now had
become a market-focused computer vendor—and the language was much more in-
fluenced by the “computer world”. Many code-words of the mainframe computer-
ese can be found in the text.172 This can of course be due to the fact that the whole
computer industry had taken large steps towards a more developed language—or
established its own jargon—from the beginning of the 60s to the end of the decade.

The D22 was a considerably more powerful computer system than the D21,
with a much more developed software intended for e.g. data banks and terminal
systems. It was introduced in 1966. Typical characteristics were true multiprocess-
ing, Cobol, decimal arithmetic and disk storage. Saab still claimed that their com-
puter was well fitted for both scientific/technical and business data processing, and
maybe the development of all computing had gone this way; IBM’s System/360 was
also sold to both communities, albeit with different arguments.

The eight-page brochure contained two types of text. One was a quite factual
description of central technical features of the new computer and the peripherals
that could be connected to it. Also the programming systems were described in a
certain amount of detail. The most important features of the CPU put forward by
Saab were memory capacity and processing speed. In the technical specifications
the memory size was given for maximum and minimum configurations in both bytes
and words: max. memory was 786,432 bytes/262,144 words. This can be compared
with the D21 which allowed a maximum memory of 98,304 bytes/24,576 words.
External units were paper tape and punched card, magnetic tape and disk storage.
Supported programming languages for easy-coding were Algol, Algol-Genius, Cobol,
Fortran. Machine-oriented language for standard routines was DAC 3 (D20 Auto
Code). By now Saab could declare that their own “problem oriented” software Al-
gol-Genius had been “successfully applied” by many D21 customers. If disk storage
was one major novelty, the other was terminals173 or “inquiry stations”. All in all,
these features made the D22 “a computer system with virtually unlimited possibili-
ties”.174

The other part of the brochure presented a short text intended to place both the
reader and the D22 computer system in the right milieu. We know by now that a
serious computer vendor should address the potential customers with the statement
that the computer “offers fast, efficient and economic data processing that will sat-
isfy his needs”—new for Saab this time was that it would “expand with them”.175 It

171  Svenska Aeroplan Aktiebolaget Datasaab D22. Expansion with Data in the Center (Saab
Aktiebolag, Computer division, 1967).
172  For a discussion of computerese, see Barry (1991); cf. Chapter 2.
173 Intelligent terminal—A device with some processing capability, by means of which informa-
tion may be transferred to and from a larger processing system. The device is often a combination
of a display and keyboard with at least one built-in microprocessor to provide facilities such as
editing and prompts for the operator. Modern application terminals for banking, retail, and indus-
trial data collection are other examples of intelligent terminals. (Oxford Dictionary of Computing
Third Edition, 1990)
174 Datasaab D22. Expansion with Data in the Center (1967), p 6.
175 Datasaab D22. Expansion with Data in the Center (1967), p 3.
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was not only the system that could expand, most probably the customer’s needs for
data processing would do that as well—and that Saab could take care of this was the
simple message.

Even more interesting was the second message in this short text. The electronic
computer was given a central role in the development of our whole present society.
As one of the major inventions of the 20th century, it was the electronic computer
that made both atomic energy and spaceflight possible, we are told.176 In a rapidly
developing society the constantly growing need for fast information had made auto-
matic data processing crucial. To meet this need, Datasaab had introduced the new
D22 computer system, was the bottom line of the argument.

The only photograph in this brochure showed a woman (again) operating a
computer. Over her shoulder we could see the console where large digits and push
buttons light up. In the background, a pair of tape drives spun. What was she doing
there in her angora jumper? Where was the man in the white coat?

Many of the jargon or key words of computing used in this text had been used
in earlier documents we have studied, e.g. “fast”, “efficient”, “economic”, “speed”,
“flexibility”, “unlimited possibilities”, “system”, “high level languages”, “scientific”,
“business”. New values attributed to the computer here were “problem oriented”,
“application”, “terminals”, “inquiry stations”. New was also the connection of com-
puter technology to a deeper social change: both “commerce, industry, research and
other vital aspects of present-day society” owed their rapid development to the com-
puter, according to this text. Society was expanding, all right, though not only with
data in the centre, but also thanks to computers. This argument, building on the
interaction of technology and society, was one expression of the technological dis-
course we have been following. In the 60s only to allude to the transforming power
of technology was a way of giving positive “charge” to Saab’s bottom line argu-
ment: buy our computer. In the next decade, the Swedish debate pointed out the
computer as a negative force in society; threatening personal integrity, employment
and the working environment. At the same time the number of computers and regis-
ters increased dramatically.

Summing it up (1967-1970)

I have characterised this third phase of the CFU project as a stabilisation of the
controversy and a redefinition of the national population registration and tax collec-
tion system. There was a stabilisation in the sense that the dispute regarding what
computer make the county computer centres should be equipped with, as well as
what vendor should be chosen and how many centres should be set up, was finally
settled; and there was redefinition because the whole CFU organisation was ques-
tioned in the late 1960s, about ten years after the first plans had been introduced.

It should be noted that the third phase, in my story at least, shows much less
argumentation and rhetorical features than the previous two. One explanation of this
could be that the CFU project had lost most of its political interest, and by the end of
the 60s had become a bureaucratic task that had to be carried out. Indeed, there were
even signs of regarding it as a dead end, since new solutions for the big national
registers were coming up. Another explanation might be that the debate concerning
centralisation-decentralisation—or the struggle for power between central govern-

176 Datasaab D22. Expansion with Data in the Center (1967), p 3.
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ment and the regional authorities—had found new arenas. As the chief politician
responsible for the rationalisation of the State administration, the Minister of Fi-
nance had to fight on two fronts: It was important to show progress in the work for
making the administration more efficient—and for this he had taken computerisation
as an ally. But at the same time he had to manage the latent conflict that regional
policy versus central government involved. Also the industrial policy aspects of this
controversy had implications way outside the simple question of what computer to
select for the CFU system. Sträng had to show strong authority in his decisions in
order to make the whole rationalisation process trustworthy. But once the fight was
won, new arenas of power exertion had come up. So we can assume that the CFU
project in its initial phase became a controversy with high symbolic value, apart
from the technological discourse, but that towards the late 1960s it had lost cha-
risma.

Stabilisation
The stabilisation process of the CFU project began when all computers had been
delivered and were functioning at the 19 county computer centres. The Parliament
auditors’ revision was the last trial of the two computer systems; the auditors re-
ported that the computer centres as a whole were under-utilised and thus uneco-
nomic, but that Saab’s D21 was the more efficient and therefore more economic of
the two computers used. The report from the Parliament auditors was followed up
by CFU’s own statistics, where once again it was shown that the D21 was the better
of the two systems. As an outcome of this, Parliament decided that all IBM systems
should be replaced. By this Saab became the winner of the technological part of the
controversy. The D21 won on both technical (speed) and economic grounds (more
cost-efficient).

But the outcome of the trial also had organisational implications. By suggest-
ing a reduction of the number of county computer centres, the main actors intro-
duced a new interpretative flexibility as to how the CFU routines should be divided
onto a certain number of computer centres.

Redefinition
Even though the Parliament auditors’ trial led to stabilisation—D21 found to be the
best computer—another interpretative flexibility was being signalled for. After the
CFU system had been made homogeneous (one computer type), reduced and op-
timised to get acceptable degrees of utilisation the remaining computer centres, it
was questioned again. New trends towards centralised registers were suggested by
Statskontoret, the National Bureau of Statistics and other strong actors (e.g. the com-
puter industry). The decentralised system would become obsolete because of new
systems solutions for register and data retrieval. It was also obvious that the sym-
bolic value tied to the CFU system had faded, computers having become much more
common both within the state administration and in Swedish industry and other
private organisations. These presented hard competition for presumptive service
bureau jobs for the county computer centres. We can conclude that both technological
and organisational developments during the 1960s had rendered invalid the argu-
ments for the “double solution”, the regional decentralised system and the promo-
tion of competition.
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The main themes of the argumentation have already been hinted at in the re-
capitulation of the third phase above. After the third trial of the two computer sys-
tems, all actors agreed that the D21 was the best system for the CFU computing
tasks. No new testings of this or other computers were necessary. Instead economic
arguments became much more decisive for the outcome of the whole controversy.

Both the Parliament auditors and CFU verified that the IBM System/360 com-
puters in the configuration used for the CFU system were slower and thus gave
inferior cost/performance ratios. The D21 gave shorter processing times, showed
higher capacity and therefore was more cost-efficient. To support this argument,
operating statistics were used (rhetoric of numbers).

One strong argument used by CFU as to why the D21 and not the IBM com-
puters should be kept was the rental agreements made between the State and Saab/
IBM. The Saab contracts expired five months later and gave better conditions for
renewal (IBM 17.11.1968, Saab 17.4.1969). Even though the CFU system with dis-
tributed computer centres was threatened from outside, it was defended internally
by the County Administrative Boards and CFU. Distributed computer power and
the ability to take on external jobs could in the third phase of the controversy over-
come the centralisation trends. 14 of the original 19 centres were kept. Maybe the
investments were too heavy, the CFU computer centres could not just be given up?

Main themes from the computing discourse in case 1

In this last section of case one, I will try to bring together some main themes from
the above account and analysis of texts and arguments used by different actors
throughout the whole CFU project. In order to do so, the three analytical dimensions
technological frame, relevant social groups and arguments and images described in
Chapter 3 will be used. The same analytical tools will be applied in Chapters 5 and
6 (cases 2 and 3).

Technological frame

In Chapter 3, I mentioned two major technological frames of computing in the 1960s-
70s: scientific/technical computers vs. business computers (often referred to as bi-
nary and decimal). These different areas of use often led to opposed opinions on
how to utilise computers and also on which computers to choose for a certain task.
Saab tried to present the D21 as “general purpose”, but it is clear that the scientific-
business division was decisive for many actors in the controversy we are following.

In the initial stage of the CFU project another dichotomy was important as well
for the different actors in the computing discourse: centralised computer power/
hierarchy as opposed to decentralised computers/distributed power. The first sug-
gestion from UOK was based on a technological frame of the late 1950s, in which
the only possible solution for large EDP systems was a big mainframe. The current,
punched card systems did not have enough capacity for data retrieval of the ex-
pected volume. But when the smaller (transistorised) second generation computers
like the IBM 1401 were introduced, it became possible both technically and eco-
nomically to design decentralised systems with enough computing power to handle
tasks of the CFU size. The hierarchy vs. distributed power dichotomy was of course
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relative—although 19 County Administrative Boards were to get computers the tech-
nology was not distributed to the residents. For most people computing was inacces-
sible.

In the CFU project the following opposed technological frames were clearly
expressed by different actors of the relevant social groups:

Table 4:10. Some characteristics of the technological frame of the relevant social groups in the
different phases of the CFU project.

Time Technology Characteristics Use “Symbolic
value”

pre CFU tabulators slow, not enough capacity, well -
known technology

office autom.
accounting

traditional

punched cards

early CFU mainframes fast, expensive, few, difficult to
operate

sci/tech OR
business

modern

punched cards, magnetic tape

late CFU smaller EDP/general purpose
computers

smaller, cheaper, many, easier
to operate

scientific/
business

“future”

magnetic tape or disk storage

In Government Bill 1963:32 the technological frame of EDP in the early 1960s was
summarised. Computers could be used for e.g.: rationalisation of office work, in-
ventory, financial accounting, customer registration, payroll and personnel records.
Computer technology was especially well suited for rationalisation of office admin-
istration thanks to its ability to execute long chains of processes, including arith-
metical operation, tabulation, sorting, retrieval of requested data and index posts,
printout of results, etc. Typical characteristics of this technology were that it was
fast, was safe and that the risks of miscalculations or other errors were insignificant.
Office automation through computerisation reduced the need for office staff consid-
erably.

In SOU 1962:32 future use of computing in the state administration was dis-
cussed. In the systems that had been taken into use so far, the main objective had
been to make direct savings, but in the future, it was remarked, the use of computers
would be more and more directed towards planning and preparation for decision-
making. Indeed, even supervision functions in some areas would be transferred to
EDP, the committee stated.

Another way of describing the technological frame is to see what definition of
computers the actors used. In the most technical of the texts quoted above, the “se-
cret papers” from UOK, the following definition was presented:

According to the Swedish Standards Institution publication SEN 0116 [a computer is
a] “memory-equipped machine for manipulation of data, its work directed by a pro-
gram stored in its memory and able to be automatically adepted, through modification
of the program, in accordance with results achieved from processing”.177

177  UOK “Promemoria angående utvärdering av ADB-utrustning i länssystem avgiven av Upp-
bördsorganisationskommittén (del 1) (mimeo, dated 16.4.1962), p 14; my translation. See excerpt
4:28.
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This was of course the “standard” technical definition of a general purpose com-
puter.

The technological frame of this controversy had in its second phase been stabi-
lised in respect of how and why EDP would be used for the population and tax
registers. One important shift from phase one to phase two was that third generation
computers were introduced in the CFU project. This led to a renegotiation of the
technological frame: IBM 1401 vs. Saab D21 became Saab D21 vs. IBM System/
360 model 30. IBM 1401 was a typical second generation computer, while the S/360
represented a new generation (cf. Chapter 3). Saab D21 was a little in between:
technically it was very similar to the S/360 type of computer, but it was not part of a
“family” of computers and was not built on modularity, even though a wide range of
external units could be connected. The next model in the D20 series, the D22, was
unquestionably a third generation computer. Both D21 and S/360 model 30 had
magnetic core memory; it was not until later in the 60s that IBM and Saab intro-
duced semi-conductor memory. Also the degree of integration in the logical circuits
increased towards the end of the decade, beginning of course in the high end models
with integrated circuit (IC) memory (cf. LSI, VLSI).

The technological frame of the third phase was mostly the same as in the earlier
phases: the general purpose mainframe was the only computer technology available
for large EDP systems. As an outcome of both the introduction of the third genera-
tion computers, the new technologies for storage that this offered and the advances
within data transmission, actors involved in the CFU controversy started to discuss
new ways of designing and organising a big EDP task like the national population
registration and taxation system. Removable disk pack storage and “inquiry termi-
nals” for distance access would make the batch operated county computer centres
outdated (new technological frame introduced). These new technologies opened the
door to a renewed centralisation of computer power in order to make use of big
registers and data bases. At the same time, the number of computers available in
Sweden had increased considerably from 1962 to 1969, making it less important for
the State to secure access to computing resources. Still the State and the many pub-
lic bodies were some of the biggest users and owners of computers.178

The national–regional–county debate of the early days of the CFU project thus
came back on the computerisation agenda. The circle was closed: strong actors pro-
moted centralised registers again.

Relevant social groups

On the next page, is presented a graph where the actors we have followed in phase
one (introduction) are placed along the four axes users, producers, political and crit-
ics/propagators (cf. Chapter 3). In the middle, the two competing artefacts Saab D21
and IBM 1401 are placed. For each axis, the actors “closest” to the centre of the
discourse are placed towards the middle.

178  See e.g. “16 sidor om ADB i Sverige” Modern Datateknik No. 4, 1969, pp 19-34, and Statliga
datamaskiner 1970 (Stockholm: Statskontoret, Dataadministrativa enheten, 1970).
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Of the people, committees and documents shown in the graph, there were some that
were silent and some that spoke with a louder voice in our story. Spokespersons for
the central actors Saab D21 and IBM 1401 can be found in all the actor categories.
In the first phase of this technological controversy the most important actors can be
found in the political (public authority) actor category and in the critics category, i.e.
the actors that reacted to the suggestions from the UOK committee. The County
Administrative Boards were of course an important group of referral bodies: their
main interest was to strengthen the counties’ power. On the producer side, Saab and
IBM soon became the important actors, since they were the two vendors selected for
the CFU project, while the rest of the computer industry had to “watch”.

In the second phase (the tests 1964-65) the centre of gravity had been relo-
cated. Now the user category was in focus. In the middle of the graph, the two
competing artefacts Saab D21 and IBM System/360 are placed.
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In this phase the UOK was no longer an actor, instead CFU was the central public
authority leading the work of the computerisation process (political axis). But CFU
also belonged to the user category, since it was the counterpart of Saab and IBM in
the testings. New actors in the user category were the test sites in Linköping and
Stockholm and the computers located there. Statskontoret was another new actor in
this phase (from July 1, 1963) in its capacity as the State’s computer expert board.
Skandinaviska Elverk (SEV) was Saab’s first customer for the D21, and thus im-
portant for the development of the D21 as commercial product. For this phase, very
few comments from the critics category have been discussed.

In the stabilisation/redefinition phase the positions had changed again. In the
middle of the graph, the winners of the technological controversy—Saab D21 and
the subsequent D22—are placed.
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The actors we have followed in this phase of the controversy can be found mainly in
the critics and political categories. CFU and the Minister of Finance acted as public
authorities deciding upon and laying out new directions for the CFU project. The
main critics in the technological discourse were the Parliament auditors, who by
their audit put the IBM and Datasaab computers on trial for the third time. But CFU,
together with the County Administrative Boards, also acted as users of the county
computers, thus having to respond to new demands from all other actor categories.
In this phase IBM was not present in any prominent role. The D21/D22 computers,
on the other hand, had spokespersons in all actor categories.

If we compare the activities in the four actor categories we find that even though
all four actor categories were represented throughout the whole CFU project, the
significant relevant social group shifted over time. The project was politically initi-
ated and subsequently the political actor category played a major part throughout
the whole controversy. As soon as the project reached the public arena, both the
referral bodies (many of which became users) and the press (critics/propagators)
became important for how the project was discussed. In the “test” phase the users
and producers were central actors. In the later phase, when the CFU project had
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stabilised, the political actor category was less important as initiator, but now the
Parliament auditors (critics) and the CFU/county computer centres were more ac-
tive. When a redefinition of the whole project was about to come up, the political
actor category emerged again as exerting the strongest influence on the outcome of
the whole controversy.

Arguments and images

The imagery was mostly connected to different actors’ expectations of automation,
or, more specifically, to the introduction of computer technology within the popu-
lation register and taxation routines. Main themes were that EDP presented great
opportunities for rationalisation and increased efficiency in many fields, e.g. safe
data processing, increased efficiency and increased quality of results. If the “form”
of the imagery was quite neutral, there was of course a “content” which imagery can
be studied.

On the cover of this book a nice example from SOU 1961:4 of the man-ma-
chine metaphor is presented. The drawing of the office clerk sitting at his desk makes
use of a frequent metaphor of how a computer functions from the age of EDP with
the following constituents: mind = control; brain = memory; manual manipulation =
data processing; in/out baskets = I/O units (these could also be ear/mouth!). This
image was of course extra striking in a text about office automation!

I have already pointed to the observation in SOU 1962:32 on the use of the
phrase “electronic brain”. The UOK committee did not subscribe to this imagery; on
the contrary, the committee found it necessary to comment on the “inadequate” use
of the metaphor “electronic brain” that had lingered on.

Therefore it is not surprising that the term “electronic brain” lingers on as an—inad-
equate—designation of a computer. One should realise that computers are nothing
more than fast, persistent and reliable executors of detailed directives that humans
have given them. The computer cannot take initiatives or find out on its own what to do
in a situation which the programmer has not predicted.179

The UOK committee’s view of computers was quite the opposite. A computer was
“nothing more than a fast, persistent and reliable executor of detailed directives, that
humans have given”, it was stated. A computer could not “take initiatives” or “find
other solutions than what the programmer has predicted”. Still, anthropomorphism
lurks behind these attempts at being “realistic”. (“Executor”, for instance, hints at an
ability to act.)

Below are listed some phrases that show the imagery used by different actors.
In one type of imagery the computer is likened to a living thing or, conversely,
described as lacking life (ability to compute = life, programmed = no life):

IMAGE 1: The ability of computers to perform complete and complicated procedures,
and also the high speed and reliability in data processing, are capabilities that separate
these machines from conventional punched card machinery.180

IMAGE 2: The machine lacks all possibility of performing anything except for what
has been ordered in the programs.181

179  SOU 1962:32, p 29; my translation. See excerpt 4:29.
180  Bill 1963:32, p 17; my translation. See excerpt 4:30.
181  Bill 1963:32, p 17; my translation. See excerpt 4:31.
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IMAGE 3: The mechanisation and automation which for industrial production has
been a fully natural phenomenon and has been a generally accepted basis for increased
productivity, can through the development of the computer now be realised in a similar
way in office administration. The capacity of computers that has brought a totally new
view on rationalisation of office work is the machines’ ability to automatically perform
long and complicated work processes.182

IMAGE 4: The processing is done with high reliability, and the computers can be
instructed to prevent errors from passing without being detected.183

Another type of imagery built on how computers could be employed: to utilise them
we need no technical skills, we can rely on experts for handling them. To defuse the
issue of computerisation, the computer was likened to other technically advanced
things like the telephone, radio and television, which had by now lost some of their
symbolic value:

IMAGE 5: It can be maintained that what he who makes use of EDP technology needs
to know about computers primarily is what they can do and how they shall be utilised.
The question of how the computer executes its work can be put aside and generally be
left to the experts.184

IMAGE 6: The situation is almost analogue to what generally can be said about other
technically advanced things, such as the telephone, radio and television, namely that
their blessings very well can be enjoyed without insights in how they work.185

I have already commented on the natural science metaphors (“lightning fast arith-
metic”, “the pulse of the CPU”) used in the D21 brochure. Another imagery built on
Saab’s other activities: “to build computers is like building advanced aircraft”, lend-
ing to computer manufacturing qualities from the high-end technology and quality
that marked the defence industry Saab. Other rhetorical devices that were used in
phase two were:

• rhetoric of tests: evaluation of computers and test runs in Linköping and Stockholm

• rhetoric by example: CFU compares with activities in the USA

• argument of authority: Tryggve Holm as CEO of major Swedish company writes
letter to Minister of Finance (also, of course, a mojor figure); accusation of breach of
contract

• rhetoric of suspicion: CFU hinted that Saab would no be able to fulfil support
undertakings—while they never questioned IBM on this

• competition and war metaphors

• comparisons of costs: letting a small difference be important when comparing IBM
360/30 with Saab D21, while letting a small difference be unimportant when com-
paring IBM 360/30 with IBM 1401

• two types of argumentation: one technical which let specifications be the argument,
no fancy words; the other a more or less “stylised” way of arguing in the advertising
texts, that used fancy words, brand names, catchphrases, and tied certain values to
the technical artefacts

182  Bill 1963:32, p 41; my translation. See excerpt 4:32.
183  Bill 1963:32, p 42; my translation. See excerpt 4:33.
184  SOU 1962:32, p 33; my translation. See excerpt 4:34.
185  SOU 1962:32, p 33; my translation. See excerpt 4:34.
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If we try to summarise the arguments used by different actors in the relevant social
groups described above, we find that these can be sorted into four main categories:
political, social, technical and economic. For the introductory phase of the CFU
project, the following arguments appeared in the discourse:

POLITICAL SOCIAL TECHNICAL ECONOMIC

centralise/national –
decentralise/regional

buyer responsibility appropriateness argument of scale

control confidence, trust capacity “buy the best”

costs employment factor ease of use costs

counteract monopoly human factor easy expansion counteract monopoly

decision-making organisation efficiency country of production

economic policy shortage of staff existent–non-existent tech -
nology

rationalisation

employment policy Swedishness flexibility savings   

industrial policy technology transfer outside
cities

general purpose to stimulate domestic com -
puter industry

military preparedness old-new technology

nationalistic reasons operating costs

planning reliability

public access safety

rationalisation service and support organi -
sa tion

to secure technological and
scientific develop ment
within the country

speed

to stimulate domestic com -
puter industry

tried-untried technology

vulnerability

The arguments have been sorted alphabetically. Note that some arguments appear in
more than one category. The use of the different types of arguments was rather spread
among the actors, with a concentration on the use of one’s own groups’ arguments
for each actor category (i.e. the political actors used mostly political arguments, the
UOK and DBK technicians used mostly technical arguments, etc.).

For the second, “test” phase of the CFU project, we find the following argu-
ments used by members of the relevant social groups. This time, we can see that
almost no political arguments were used, while the social and technical arguments
were frequent (see next page).
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The arguments have been sorted alphabetically. Note that some arguments appear in
more than one category. The social arguments were often connected to high sym-
bolic values like knowledge, reliability, prestige, competence; but also to the new, to
the future. The technical arguments to a great extent stem from the UOK/CFU test
reports analysed for phase two.

In the stabilisation/redefinition phase of the CFU project, the technical argu-
ments had become even more dominant.

POLITICAL SOCIAL TECHNICAL ECONOMIC

centralisation centralised management
and support

adaptation of system ac -
cording to needs

degree of utilisation

high standard of living computer networks market

mature organisation computer power networks profitability

status symbol data transmission rental agreement

direct access memory workload

extensive system

fourth generation computer

highly integrated system

information technology

integration

machine utilisation

quick development makes
old systems unfashionable

unified system

POLITICAL SOCIAL TECHNICAL ECONOMIC

automation availability adaptation breach of contract

brand name compatibility company size

capital computer generation market share

competence data-handling capacity safe bet

computer war flexibility turnover

experience general purpose well managed

getting on the bus–
being left behind

good software

know-how IBM environment

Nobelprize in production

prestige integrated circuitry

reliability mnemonic (DAC)

safety modularity

the future problem oriented program-
ming languages (as op -
posed to machine code)

the new speed

transistorisation

The arguments have been sorted alphabetically. Note that some arguments appear in
more than one category. In this phase, critics and users were central actor categories,
and thus most of the arguments come from these.
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The technological arguments can be characterised as “hard” and “soft”. One
such “hard” argument was that the CFU computers had no disk storage, only mag-
netic tape and punched card—this made them outmoded as new systems for register
keeping and data retrieval was being introduced. A “soft” technological argument
that built on the inherent properties of the computers was e.g. capacity in the sense
of computational speed, which was used in order to criticise the CFU system. The
computers were, depending on how the statistics were interpreted, either too fast or
too slow. The consequences of this were made into an organisational issue, not a
technical one. By redistribution of the computers an image of stability could be
obtained. But this solution was made up on a partly incorrect conception of the CFU
system where the computers were seen as exchangeable data-processing entities
with certain characteristics that could be dealt like cards, not physical things (quite
big in addition) that were parts of a technical system that might be difficult to move.

The economic imagery was the most specific feature of the third phase: pro-
ductivity, costs, benefits, workload became more important than the technological
properties of the computer artefacts on trial. The main purpose of the organisational
changes that were first proposed by the Parliament auditors and CFU and later ef-
fected by the Government, was to reduce costs through increased efficiency; the
product of the county computer centres (national population registration and tax
collection) seems to have been of less interest. (Had this been central other means to
increase efficiency could have been suggested.) The image of overload/under-
utilisation of different computer centres was coupled to the specific computers, and
one was decided to be the better.

It has already been remarked that many of the texts from the third phase con-
tained little imagery. The only image commented on came from Saab’s brochure
presenting the D22 computer. In this text an imagery was used that connected com-
puters to social change and the future. Both “commerce, industry, research and other
vital aspects of present-day society” owed their rapid development to the computer,
was the message. The computer was also connected to other high-tech phenomena
that became topical in the second part of the 1960s—spaceflight and atomic power.
This association was described as so strong that computers were a prerequisite for
the other two. This of course was a way of linking Saab’s products to a type of
human activity that was highly charismatic (had high symbolic value). Both
spaceflight and atomic power carried the possibilities of a profound change of soci-
ety.

New was also a more deliberate use of “computerese” or code words in the
D22 brochure. From the two earlier phases we recognised the use of the words “fast”,
“efficient”, “economic”, “speed”, “flexibility”, “unlimited possibilities”, “scientific”,
“business”. Added to these were some more specific words, e.g. “problem oriented”,
“application”, “terminals”, “inquiry stations”, belonging exclusively to the world of
computing.

Some of the rhetorical devices we found in this phase were arguments of num-
bers and arguments of authority. CFU “hid” behind their detailed statistics when
suggesting that only the D21 should be used at the county computer centres. And
neither they nor the Parliament auditors needed any other evidence than processing
times for their suggestions as to a reorganised CFU system. Both the Parliament
auditors and the Minister of Finance used an authoritative way of arguing for their
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suggestions. But while the Parliament auditors were humble but strong in their criti-
cism when they identified weak points in the CFU system, the Minister of Finance
used a traditional “commanding” way of inducing change.

Political implications of the CFU project

It has become time for some concluding remarks before we continue with the next
case. What wider scope of the CFU computer centre controversy can be pointed
out?

At its outset, the controversy concerning the CFU project seemed to be tech-
nological—IBM or Saab computer—but analysis of the discourse indicated that ar-
guments were often taken from other sources than technical properties. When the
different actors tried to persuade other members of the relevant social groups that
either computer presented the best solution for the CFU system, their arguments
were often taken from the economic and organisational sphere. To this was added
the political and/or ideological dimension of e.g. rationalisation of state administra-
tion, industrial policy and job (loss) arguments. We can therefore assume that the
CFU computers became a symbolic question, with implications way beyond the
selection of either Saab or IBM. Some of these implications were:

– the CFU project reached the top political agenda immediately since the Minister
of Finance was the main politician responsible for rationalisation of the state adminis-
tration (maybe that’s why it became symbolic?). By showing that the state adminis-
tration (exemplified by the CFU system) could be more efficient through use of
computers, arguments for a higher efficiency of the whole state apparatus through
computerisation could be assembled;

– the practical effects that could be gained by rationalisation of the CFU registers by
use of computers, also mixed with high symbolic value coupled to computerisation/
automation in society as a whole (this could be compared with attitudes towards
atomic energy up to ≈ 1970). It was not until the 1970s that a problematisation of
technology as positive social transformer began in Sweden;

– the computerisation project also got in conflict with matters of regional policy
versus national policy: centralisation was for many a natural part of rationalisation,
but there was an equally strong trend towards moving power away from central
administration and Stockholm at hand. This goes well with the two opposed techni-
cal and organisational paradigms centralised computer power/hierarchy as opposed
to decentralised computers/distributed power that competed in the initial phase and
came back again in the late 60s when the CFU system redefinition began;

– industrial policy and industrial protectionism were opposed themes in this techno-
logical controversy, expressed e.g. in the arguments “buy Swedish” or “buy the best”.
A bottom line in the criticism of the CFU controversy, both while it was going on
and later by historians, has been that the UOK/CFU and DBK committees together
with Statskontoret were biased in favour of one vendor (IBM) and deliberately made
it hard for Saab to compete for this procurement;

– at some points in the discourse we have been following it has been necessary to
call attention to the lack of an explicitly rhetorical argumentation. I have presented
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some examples of advertising documents that had a certain type of rhetoric (sell-
ing); most texts were non-rhetorical but of course persuasive in their purpose to win
other actors for one solution of the CFU project; we found more argumentative texts
in the early phases, but later the whole project became more and more executive—
it was something that had to be carried through; the county computer centres be-
came a technicality, or even worse, a drawback for the State’s rationalisation proc-
ess (CFU a dead end?);

– it has been difficult to deconstruct the underlying line of development. Did the
Minister of Finance have his own, hidden agenda? Was the arguments about re-
gional policy steering decisions (the new county division); were the arguments about
employment and support of national industry, as well as rationalisation as an all-
embracing objective used mainly to show authority? To exhibit that neither press
nor industry nor “judge of appeal” (von Otter) should decide for him?

* * *



5. The introduction of the first Swedish
personal computer in 1978-81

Introduction

In August 1978 a new computer was introduced on the Swedish market. It was called
ABC 80—Advanced Basic Computer for the 80s—and was the outcome of a joint
effort on the part of three companies in the Swedish electronics industry. ABC 80
immediately started to compete with Commodore PET and Apple II, the other two
personal computers sold in any volumes in Sweden in 1978.1 It was received well,
both by press and by users. Two years after its introduction, ABC 80 sold in quanti-
ties several times bigger than those of the competition. For many reasons, it can be
said that the Swedish personal computer market was “born” with the introduction
and marketing of the ABC 80 microcomputer, some years before the PC concept
was introduced by IBM (1981 USA, 1983 Sweden). And it happened without much
contact with the established Swedish computer industry.

The three actors that cooperated in the design and production of the ABC 80
were the two small high tech enterprises Scandia Metric AB and Dataindustrier AB,
together with Luxor Industri AB.2 Scandia Metric, led by Karl-Johan Börjesson, had
been selling measuring and laboratory equipment—some of it computer-based—for
industrial and educational use for many years. Dataindustrier AB, led by Lars
Karlsson, had been developing microprocessor applications since the early 1970s,
among them Databoard 4680 (a single card microcomputer). The third party was

1  In English the following terms were used interchangeably to denote a small computer: micropro-
cessor, microcomputer, personal computer, home computer, desktop computer. In Swedish the
terms were the following: mikroprocessor, mikrodator, persondator, privatdator, hemdator,
hobbydator, smådator was used alternately to denominate this type of computer. For a discussion
on the English terminology see John A. Barry Technobabble (Cambridge, Mass.: The MIT Press,
1991), p 16 and passim. Cf. also Ceruzzi (1996), Tad Gruber “Vilken väljer du? ”Mikrodatorn No.
2, 1979, and Erik Mellgren “Smådatoröversikten” Ny Teknik No. 37, 1979, pp 34-43. Here “per-
sonal computer/ computing” is used as the normal denomination of the type of computer discussed
in this chapter.
2  My main reference for this historical overview has been Roland Sjöström’s two-volume study
Positionering under strategisk osäkerhet. En studie av positionering i en ny bransch (Linköping
Studies in Management and Economics, Dissertations, No. 30, Volume 1) (Linköpings tekniska
högskola: Ekonomiska Institutionen, 1996) and Luxor Datorer och persondatorbranschen
(Linköping Studies in Management and Economics, Dissertations, No. 30, Volume 2) (Linköpings
tekniska högskola: Ekonomiska Institutionen, 1996). Sjöström’s work presents a very detailed and
informative analysis of the emerging Swedish personal computer industry between 1978 and 1986,
the year Luxor Datorer closed down. It is probably the best account of this period in Swedish
personal computing history. In most instances referred to with regard to this case I have consulted
the original sources to compare my reading with Sjöström’s.
    For a detailed description of the “birth” of the personal (micro) computer, see Paul Ceruzzi
“From scientific instrument to everyday appliance: The emergence of personal computers, 1970-
1977” in History and Technology Vol. 13, 1996, pp. 1-31.
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one of Sweden’s biggest domestic electronics manufacturers, Luxor Industri AB in
Motala, specialising in brown goods such as colour TV-sets, hi-fi, radio, etc. Their
inventive capacities, high technical skill, and good production facilities enabled the
three central actors to present a computer prototype only six months after the first
idea for a new Swedish micro was conceived, and within another six months Luxor
had shipped some two hundred units and had orders for two months of production.3

Even though the initiative for the project has been claimed to have come from
K-J Börjesson and Lars Karlsson, the ABC computers more and more became Luxor’s
project.4 In the following years five more models were announced by Luxor Datorer,
all of which could compare well with the competition, and in some respects had
much better performance than contemporary personal computers.5 Also the cost for
a complete system was modest: about SEK 6,000 (exc. VAT) for a basic system of
16+16 K internal memory with a cassette tape-recorder as external storage.6 The
follow-up model of the ABC 80 was Luxor ABC 800, which was introduced in April
1981 (also designed by Dataindustrier). Together, Luxor, Dataindustrier, Scandia
Metric and several third party suppliers offered the user a broad spectrum of both
hardware and software, which made the ABC system a very attractive computer.

The ABC 80 and ABC 800 computers set the standard for pre-IBM PC “one-
person-computers” (personal computing) in Sweden. They also opened up the mar-
ket for inexpensive “do-it-yourself” programming. Even though there was a lack of
good software during the first year, there were gradually many “bread and butter”
applications developed for the ABC system, which were spread to all kinds of users.
The range of software written for the ABC computers covered most applications
from programming training to word processing, accounting, inventory, games and
process control.

Even though Luxor Datorer dominated the personal computer market in Swe-
den until the production ceased in 1986, the mother company, Luxor Industri AB,
was having great problems, which forced the board to sell the company to the state
in 1979.7 Five years later the Finnish combine Nokia bought Luxor Industri AB—
including Luxor Datorer—mainly to coordinate TV-set production with Salora, an-
other brown goods manufacturer owned by Nokia.8 In February 1986 Luxor Datorer
became a part of Nokia Informationssystem AB, and later the same year Nokia de-
cided to cease all activities in Luxor Datorer.9 After nine years, what for a time was

3  For a market overview of personal (micro) computers available in Sweden when ABC 80 was
introduced, see Mikrodatorn No. 2, 1979, pp 14-15, and Ny Teknik No. 37, 1979, pp 35-39.
4  Gunnar Hedelin “Han skapade (och sålde) Scandia Metric” Mikrodatorn No. 1, 1981, pp 4-7,
Göran Carle ”Vem är den där Karlsson som alla pratar om?” Mikrodatorn No. 1, 1981, pp 12-14,
Tad Gruber “Dataindustrier 10 år” Mikrodatorn No. 1, 1981, pp 14-15, Sjöström (1996:2).
5  Luxor Datorer (“Luxor Computers”) is used throughout to designate the small project group that
became first a division of Luxor AB (1979) and then a separate company in 1982. Luxor Datorer as
a concept was not used until 1981. See Roland Sjöström “Luxor Datorer—verksamhetsutveckling
på en ung marknad”, report from the Department of Management and Economics, Linköpings
Tekniska Högskola, June 1984.
6  See “Nytt”Mikrodatorn No. 1, 1978, p 7.
7  “Trögare för Luxor att komma igen” Affärsvärlden No. 11, 1981, pp 21-22, 24, 27; Sjöström
(1996:2), pp 25f. It can be noted that there were no computer policy arguments behind this “res-
cue”. More about the “Luxor crisis” can be found in Leif Melin & Christian Ekström Struk-
turförändringar, företagsstrategier och lokala aktörer (Ekonomiska institutionen) (Linköping:
Univ., 1983).
8  Sjöström (1996:2), p 213.
9  Nils Öhman “Dröm om svensk smådator kraschlandar i Finland” Industriell Datateknik No. 2,
1986, p 6; Sjöström (1996:2), p 196.
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a very successful project that could have developed into a Swedish personal compu-
ter industry, was ended.

The success of the Luxor ABC 80 and the subsequent ABC 800 personal com-
puters, was in many ways an outcome of good timing and innovative market com-
munication. Even though the ABC 80 in the first year after its introduction was
advertised only sparsely, it was received very well on the Swedish market—not
least by the computer press—and Luxor Datorer got many more orders than they
had first anticipated. The following model, ABC 800, was advertised much more
consciously, and by now the “buyer” had been well defined by Luxor Datorer’s
sales and marketing organisation. While the ABC 80 had at first been positioned as
a “home” or “hobby” computer but became widely used professionally, the ABC
800 was advertised as a “concept” for business and industry information processing
right from its introduction.

The technological qualities aside, the ABC computer family proved to be a
marketing success more than anything else. Together with a Motala/Linköping-based
advertising agency (Arnek Annonsbyrå) Luxor Datorer’s marketing manger led the
campaigns; the main areas for marketing of the ABC 80 were home computing,
office appliance for small businesses and schools/education, but also engineers that
needed an inexpensive “calculator” were an identified target group. Luxor Datorer
managed to keep up market shares even after the IBM PC standard was established,
and ABC computers were “first choice” in these market segments even though they
were not compatible with IBM. In 1984 Luxor Datorer as one of the first on the
Swedish market tried to implement UNIX in their new “workstation” models, but
this was no success and neither ABC 1600 nor ABC 9000 computers have sold in
any quantity, mostly because of lack of software.

In the previous case (CFU, Chapter 4) the political dimension was constantly
present, but this time things were completely different. It may (well) be said that the
political dimension had little—or no—effect on the early development of the Luxor
ABC computers. This is not to say that there was no computing-related politics
around at this time, it just had a different focus (saving Datasaab, personal integrity,
job loss, etc.). And in 1983, a few years after this case ends, another Swedish per-
sonal computer project attracted major political interest.10 It can also be pointed out
that the introduction of the ABC 80 computer went well with new government poli-
cies to calling for computer education for all inhabitants (“computer literacy” cam-
paigns).11

This chapter

This empirical chapter will be concerned with the early personal computer boom in
Sweden as seen through the marketing of the Swedish microcomputers Luxor ABC
80 and ABC 800 in 1978-81.

10  The Compis School Computer Project was initiated in 1981 and production discontinued in
1988. For a detailed presentation, see Thomas Kaiserfeld “Computerizing the Swedish welfare
state: the middle way of technological success and failure” in Technology and Culture Vol. 37,
No. 2, 1996. See also note 11.
11  See e.g. Ulla Riis Skolan och datorn (Tema T rapport 24) (Linköping: Univ., 1991), and Ulla
Riis et al. Pedagogik, teknik eller ekonomi? En baslinjebestämning av KK-stiftelsens kom-
munbaserade skolutvecklingsprojekt (Uppsala: Pedagogiska institutionen, 1997).
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The basic story of the case—how the computer industry captures a new mar-
ket—will be studied as a rhetorical process. Though it is true that the success of
ABC 80 more than anything else was an outcome of timing and marketing, I would
suggest that “packaging” (or: how Luxor convinced the market that ABC 80 was
“the best solution” for personal computing in Sweden in the late 1970s), provides
useful knowledge for the study of the introductory phase of this (then) new tech-
nology or “function” in society. What we see is also a new large technical system
emerging, based on distributed computer power, individual solutions for computing
tasks and connectivity in networks.

The central actors—apart from the technological object ABC 80 itself—can all
be found in the “producer” actor category. The other important actor category was
“critics/propagators”, since Luxor Datorer relied for a long time on the press for
making the prospective buyers aware of the new personal computer they had intro-
duced on the Swedish market. The limited set of competitors gave Luxor only force-
less resistance, and as the ABC 80 computer gained momentum on the market Luxor
Datorer also took a firmer control over how their personal computer was “sold”. To
achieve this, the cooperation between people at Luxor Datorer and the ad agency
they worked with was important for the development of the ABC project. On the
other hand the “user” category plays only a minor role in the story, and the “politi-
cal” category of the relevant social groups is not discussed. The politicians seem to
have had only minor interest in personal computing in the late 1970s. This might be
because state involvement is self-evident in infrastructure projects (like electric power,
large-scale computing), but for stand-alone technologies (like PCs) things just hap-
pen. Even though the whole ABC project relied very much on single persons and
their commitment, ideas and contacts, I have chosen to treat the companies/actors as
“entities” rather than follow named individuals.

Luxor Datorer’s history stretches from 1978 to 1986, but here we will focus on
the first four years (1978-81). When ABC 80 was introduced in 1978 the personal
computer market was “born”, and this was also the first computer to sell in quanti-
ties. The case stops after the introduction of ABC 800 in the spring of 1981, when
Luxor Datorer turned to a broader and/or more professional category of customers
than the “enthusiasts” that had been the first target for ABC 80 marketing. This was
also the year when IBM’s PC was introduced in the USA. For this case I have ana-
lysed different types of texts used by Luxor Datorer in their marketing efforts in
1978-1981, along with a few articles from the Swedish computer press from the
time when ABC 80 was first introduced in 1978.

All prices are given in 1970’s value; in 1980 USD 1 ≈ SEK 4.25.
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Luxor ABC 80: “The People’s Computer”—a computer
for business, industry, education, home and hobby

12 Mikrodatorn No. 1, 1981, pp 4-7, 12-15, Sjöström (1996:2), pp 7-10, 37. See also Riis (1991),
and Mats Bäck Datorisering och datapolitik (Malmö: Liber Förlag, 1982) on the State, computeri-
sation and schools.

Display 5:1. One of Luxor’s first own advertisements for ABC 80, published in Mikrodatorn No.
6:1979 (December issue). The headline read “ABC 80 is the admission ticket to computer technol-
ogy—and a cheaper ticket can’t be found”. The copy stressed Swedishness, low cost, and the neces-
sity to jump on the “computer train” now that it was gaining pace. (Cf. Bildt’s speech on “wings” in
case 3.) And of course ABC 80 was the best way to do this. Note the long list of retailers, all of them
radio- and TV shops all over the country.
    The ABC 80 was a novelty on the almost non-existent Swedish personal computer market when it
was introduced in August, 1978. It was well-equipped compared to the competition: Zilog Z80A
processor, 16 K RAM and 16 K ROM Basic interpreter, together with a low price, broad range of
expansion equipment and many peripherals made it a very competitive product. (Source: Mikrodatorn
No. 6, 1979, p 28-29.)

Early story of ABC personal computers

The story of the birth of the ABC 80 has been told a little differently by different
reporters. According to Sjöström (1996), the initiative came from Karl-Johan
Börjesson at Scandia Metric AB, a company that since 1965 had been selling lab-
and measuring equipment and electric/electronic components to industry and schools.
They had also specialised in textbooks and teaching media for digital technology.
Börjesson thought it would be great to be able to sell a good micro for educational
use, now that the state had taken initiatives for increasing the “computer literacy” of
the Swedish people.12 He had also seen Tandy/Radio Shack’s TRS-80 on a visit to
America in 1977, but found it unsuitable for his purposes, neither could he guaran-
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tee to sell the volumes that Tandy demanded. Börjesson contacted Lars Karlsson at
Dataindustrier AB, who he knew had been designing and selling a “single card mi-
crocomputer” (Databoard 4680, a breadboard computer that used either Intel 8080,
Mostek 6502 or Zilog Z80 processors) for some years and also had a concept for an
“intelligent” terminal (“Seven-S”13). Both Scandia Metric and Dataindustrier lacked
capacities for serial production, neither had they competence in display (CRT) con-
struction. After deciding to join forces, these two started to look for a suitable manu-
facturer and soon ended up discussing with Luxor Industri AB in Motala about a
project in February 1978.14

Luxor Industri AB—which was then one of Northern Europe’s biggest TV
manufacturers—had encountered decreasing sales on its brown goods products. It
was good at manufacturing electronic equipment but knew little about computers.
Luxor had been producing CRT screens for Datasaab and Stansaab on an OEM
basis, and therefore was a natural partner for Scandia Metric’s and Dataindustrier’s
microcomputer project. Bengt Lönnqvist at Luxor had started to look at the home
computer market—he had bought a Commodore PET for study purposes—and
thought this type of product could fit in well for Luxor’s retailers with their rela-
tively advanced home electronics products.15 So when Scandia Metric and
Dataindustrier approached Luxor to find out if they wanted to produce a Swedish-
developed “home computer” it was not hard to persuade them to take part in the
project. The first meeting between the companies took place on February 16, 1978.

Since the home computer market hardly existed in Sweden in 1978, it was
important to get going before the US makers entered the Swedish scene en masse.
Through a “quick” launch, the project group planned to be able to sell 3-5,000 units
within 12 months. Immediately after the meeting in February, Dataindustrier started
to develop the electronics for the new computer, and by May a prototype was ready.
An agreement was made between Luxor and Scandia Metric regarding responsibilities
for the project. Luxor would be responsible for the whole project and for further
development of new models, design for manufacturing (manufacturability), produc-
tion, support etc. Scandia Metric would take care of documentation, manuals, hand-
books, sales brochures, training of Luxor’s sales and service personnel, disk drives,
printers and application software.16

Parallel with the construction of the new “HD-80” (“Hemdator 80”, Home
Computer 80), which was the working name of the project, plans were being drawn
up for the market introduction of the new Swedish micro.17 One important task was
to select a suitable target group, and the result was that the prime target would be
home consumers and small enterprises. Another clearly identified group were con-
struction engineers at big companies, who had got tired of relying on “slow” compu-
ter centres and men in white coats for calculations.18 Since software was regarded as
being a bigger competitive device than hardware, and the ABC 80 lacked qualified

13  For a presentation of the “Seven-S” computer, see B G Wennersten “Hårt arbete bakom
kraftfull terminaldator” Dagens Industri August 18, Vol. 3, No. 51, 1978, p 13.
14 Mikrodatorn No. 1, 1981, pp 4-7, 12-15, Sjöström (1996:2), p 9.
15  Lars Andrén “Hur Goliath besegrade David” Datornytt No. 3, 1990, pp 32, 34.
16  Sjöström (1996:2), p 10.
17  Sjöström (1996:2), pp 11-12.
18  Personal communication from Lars Karlsson (Arnek), May 7, 1997. (Please note that there are
two men by the name of Lars Karlsson appearing in this story, one at Dataindustrier and one at
Arnek.)
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programs at the time of introduction, a target group capable of doing their own
programming was chosen. “Hobbyists” and microcomputer enthusiasts therefore
became one of ABC 80’s first user categories. Apart from the home computing seg-
ment, the market was divided into four more categories: hobby, school, industry and
small enterprises.

One of the first steps in the marketing campaign was a recruitment advertise-
ment that appeared on the last day of November, 1978. This ad also served as one of
the first public presentations of the new product. “Do you want to join us in making
ABC 80 the personal computer of the future?” was the headline of the ad in which
new staff members were sought for the ABC project.19 From the text it was clear that
Luxor intended to create a “computer family” in competition with the American
manufacturers, or at least become leading in Europe. (This ad is analysed with re-
gard to its rhetoric on page 157.) As another way of getting hold of the disparate but
necessary customer category “hobbyists”, Luxor Datorer had early plans for a “Club
ABC 80” that should canalise ABC information to the users.20

Partly thanks to Scandia Metric’s tradition of producing education and training
materials, the efforts for making good documentation of the ABC computers were
extensive right from the beginning. Early in 1980, a little more than a year after its
introduction, there were more than ten instruction books for microcomputers and
Basic programming, all based on the ABC computer.21 One example of these ambi-
tions was the user instruction for the ABC 80 computer which also contained a short
introduction in Basic programming.22 In the foreword ABC 80 was described as a
“powerful and fast universal computer which easily can be expanded and adapted
for the most varied applications”. Also highlighted were its Swedishness and ease of
use; furthermore there is reference to some sources of more profound knowledge on
the use of ABC 80.

Dataindustrier chose to develop a special operating system for the ABC 80
computer, because they did not think that CP/M which was becoming industry stand-
ard in the late 70s was good enough. Later on, attempts to implement UNIX for the
ABC 1600 and 9000 models were made. This proved to be a major drawback for the
Luxor ABC computers, both when the IBM PC de facto standard was established,
and later, as UNIX did not become the standard OS for 16-bit processor personal
computers, which many thought it would in the early 80s.23

In August the first units were ready, and the name of the new computer had also
been decided; the working name for the project had been “HD-80” (“Hemdator 80”),
but before the announcement they settled for ABC 80—“80” like in the 1980s and
ABC because it was the first letters in the alphabet. Other names had been sug-
gested, some of them referring to Sweden (Viking, Swea), but “Personal Computer/
Persondator 80” (PC/PD 80) was voted the second-best by the project group.24

19  Luxor Datorer “Vill du vara med och göra ABC 80 till framtidens persondator?” ad in Dagens
Nyheter 30/11, 1978, p 26.
20  Sjöström (1996:2), 12. The “ABC 80 user club” was established in January 1980 (see
“Klubbar”Mikrodatorn No. 1, 1980, p 37).
21  Sjöström (1996:2), pp 16, 53-54. See e.g. Gunnar Markesjö Mikrodatorns ABC (Stockholm:
Esselte Studium, 1978), Anders Andersson ABC om BASIC (Linköping: Didact, 1979).
22  Luxor–Scandia Metric Bruksanvisning ABC 80 (copyright Luxor-Scandia Metric, 66 79589-13).
23  Bill Leksén “CP/M—populärt operativsystem med stort utbud av programvara” Mikrodatorn
No. 3, 1981, pp 9-12, Rodnay Zaks ”CP/M—ett måste för administrativa applikationer?”
Mikrodatorn No. 3, 1981, pp 12-14; Sjöström (1996:2), pp 16, 174, 192, 199; cf. Ceruzzi (1996),
25ff.
24  Sjöström (1984).
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ABC 80 meets the market

For the first press show, held at Industrihuset in Stockholm on August 24, 1978,
Karl-Johan Börjesson at Scandia Metric had prepared a “fact sheet” that provided
basic information concerning how and why the ABC 80 microcomputer had been
designed.25

Apart from presenting the competence of the three participants in the ABC
project and statements about the “newness” and inventiveness of their product,
Börjesson’s text told very little about the technical features of the ABC computer;
the only thing mentioned was that it used an 8-bit Zilog Z80 processor. Most of the
text was devoted to pointing out the presumed markets and uses of the ABC 80
microcomputer. The prospective market was immense, Börjesson stated; indeed,
maybe the ABC 80 would promote its own market, not least within the educational
segment. “General purpose” and “expertise” were key-terms in Börjesson’s text.
Also how the new product would be distributed was presented: Luxor would sell
through its normal retail channels, i.e. radio and TV shops, while Scandia Metric
would sell direct to industry, research and education. Further, it was stated that the
ABC 80 project would create new job opportunities for Swedish industry, and that
foreign manufacturers would find it “hard to manage” the competition from the new
Swedish computer.

It is noteworthy that Börjesson’s prediction about the impact of the ABC com-
puters on the Swedish personal computer market was more or less correct. After the
introduction, the press gave ABC 80 much positive publicity, and it was emphasised
that it was Swedish, was low-priced, but had capacities well above other personal
computers. For Luxor’s part, things went on as scheduled: production started in
October, and at the end of 1978 some 200 units had been shipped.26

From 1979, when everything was rolling, ABC had become more or less Luxor’s
project when it came to development and marketing. Dataindustrier AB remained as
key designer of Luxor’s following computer models (ABC 800; 802 and 806; ABC
9000). From the start, Luxor and Scandia Metric had divided the domestic market
between them (see Börjesson’s plan above). Luxor soon got problems with Scandia
Metric regarding the contract for ABC 80; Scandia Metric sold more than Luxor,
and both companies competed on partly the same market. This caused great incon-
veniences for Luxor for the whole life cycle of the ABC 80, and because of these
problems it became important to make ABC 800 Luxor’s “own” computer.27

Initially, Luxor and Scandia Metric had great difficulties with the external stor-
age units and other peripherals that had been promised at the introduction and were
a necessity for professional use of the computer. During the spring of 1979 printers,
floppy disk drives and a plotter appeared (see notice in Mikrodatorn No. 1, 1979, p
10), but still in April 1979 no application software could be bought. The software
problem was so urgent that Luxor Datorer had to find new/other partners for the
development of both software and hardware, and by the end of 1979 contact had
been made with more than one hundred consultants. But things got better, and by

25  Karl-Johan Börjesson “Fakta om Advanced Basic Computer för 80-talet”, presentation made on
August 24, 1978, in connection with Tekniska Mässan as reported in Dagens Industri August 22,
Vol. 3, No. 51, 1978, Modern Elektronik No. 13, 1978.
26  Sjöström (1984), p II. See also note 3.
27  E. Månsson “ABC 80 ett litet guldägg” Data Vol. 10, No. 6, 1980, pp 21-22, Sjöström
(1996:2), p 35, passim.
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studying the advertisements in different computer magazines we can observe that
the range of external hardware and software grew rapidly in 1979 and 1980.28

It can be noted that the Swedish personal computer market was comparatively
small, as shown for example by a report made by IDC (International Data Corpora-
tion) in 1979.29 According to this report, the European market had bought some
78,000 units, half of them going to companies. Great Britain was the biggest market,
with 20,000 personal computers sold, of which 60% to companies, 24% to laborato-
ries, and only 9% to hobbyists. On the German market 18,000 personal computers
had been sold, but there hobbyists were the biggest category. On the French market
relatively few units had been sold, only some 14,000. As a comparison, the Swedish
market was 8-10,000 personal computers, of which more than 6,000 were ABC 80.

One year later IDC made new statistics. This time ABC 80 was reported as the
fifth-biggest computer make in Europe after TRS-80, Apple II, PET and HP.30 In
total, Luxor Datorer had sold some 3,000 ABC 80 units outside Sweden, most of
them in Scandinavia but also in e.g. Germany. The Swedish computer magazine
Datornytt reported the following volumes for the period up to December 1980: of
totally 17,000 units sold on the Swedish personal computer market ca 45% were
ABC 80, 20% were Commodore PET. Apple had about 5% of the market. Other
bigger products were TRS-80, Metric 85 (from Scandia Metric) and P 2000 from
Philips. Also companies like Esselte and Hewlett-Packard sold computers in the
“micro” class.31

The competition

The development of the early Swedish personal computer market mainly follows
the same line as the corresponding development in the USA, though with a delay of
one or a few years. For example the IBM PC was not introduced in Sweden until
January 1983, while it was presented in the USA in August 1981.32

In 1978, when ABC 80 was introduced, the Swedish microcomputer market
was led by Commodore and Apple (see fig. below). The volumes sold were very
modest though: only some 600 Commodore PET, about 25 Apple II, plus a few
others (Altair, IMSAI and other kits) had been sold by December 31, 1978.33 The
introduction of Luxor Datorer’s ABC 80 and its successor ABC 800 changed the
scene, and from 1978 to 1985 Luxor dominated the Swedish PC market. From the
start, export was on the ABC agenda, and in fact, Luxor’s computers sold quite well
in Scandinavia, though they did not manage to reach the international market.34

28  See also Mikrodatorn No. 1, 1980.
29  Quoted in Sjöström (1996:2), p 44.
30  Quoted in Sjöström (1996:2), p 69.
31  See “Kontorsdatorer och marknadsutveckling—morgondagens distributionskanaler”Datornytt
No. 10, 1981, p 8. Cf. “Vad händer med Apple?” Mikrodatorn No. 6, 1980, p 5.
32  See Anders Rundgren “IBM Personal Computer—en användarrapport”Datornytt No. 10, 1982,
pp 18-19. Cf. Ceruzzi (1996).
33 Mikrodatorn No. 2, 1979; Sjöström (1996:2), pp 23, 213, 216.
34  Sjöström (1996:2), p 46.
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In table 5:1, comparisons of ABC 80 technical specifications with those of the two
main competitors in 1978—Apple II and Commodore PET—are made. Specifica-
tions are also given for ABC 800 and IBM PC, even though these were not launched
until 1981. This we can call the technological frame in which ABC 80 existed. In
order to get a full view of the market we would of course have to consider all the
micros, workstations, minicomputers and mainframes that were available at the time.

According to Sjöström (1996) Luxor dominated the personal computer market
in Sweden from the introduction of ABC 80 until about a year before activities were
ceased in 1986. All measuring of market shares that was done by Luxor Datorer and
independent analysts, showed that ABC 80 and ABC 800 were the most sold per-
sonal computers. IBM PC was introduced on the Swedish market in 1983. The year
after, 1984, the ABC computer was still the most sold, even though IBM PC had
been sold in almost as many units. Within the segment Swedish industrial compa-
nies, on the other hand, IBM had sold more computers than Luxor Datorer during
1984.35

In table 5:2, an estimation of Luxor’s market shares for the whole period of
operation and for all ABC computer models is displayed. From the table also yearly
turnover, yearly profits, number of employees and amount of computers sold can be
read.

Swedish market
1978

US market 1977-78 

1. TRS-80 (-77)
2. Apple II (-77)
3. Commodore  PET (-76)

4. Altair, IMSAI + others

Apple II
(Globe Computers)

Mostek 6502
colour

TRS-80
(Ekman & Co)

Z 80

Commodore PET
(Janic, Datatronic)

Mostek 6502

IBM, HP, DEC 
minicomputers

kit computers:
- Altair, IMSAI, etc.
(Hobbydata and others)
8080, 6800, 6502, Z80 

Figure 5:1. The Swedish personal computer market in 1978 when ABC 80 was introduced. Note that
TRS-80 was not sold in Sweden until 1978. Apart from the three big makes—PET, Apple, TRS-80—
there were a number of kit and hobby computers imported by computer stores and private individu-
als, but none of these sold in any quantities. Dataindustrier AB had their Databoard 4680 out, and
there was even a computer kit sold that had been put together by students at Linköping’s Tekniska
Högskola, called LYS 16. (Source: Ny Teknik No. 37, 1979, pp 35-39; Sjöström 1996:2, pp 17-19.)
    The figure shows most sold computers on the Swedish market. Within parenthesis is given the
agent of each make during 1978 (these shifted often for some makes), also CPU and some charac-
teristics are given for each computer. As a comparison, rating and year of introduction in the USA is
given. Note that TRS-80 was the best-selling computer in the USA.

35  Sjöström (1996:2), p 213.
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Table 5:1. Typical technical specifications for the “competition” when ABC 80 was introduced. As a
comparison specs for ABC 800 and IBM PC are given. Facts are taken from the first issue of Mikro-
datorn (“The Microcomputer”), a new magazine that was to become one of Sweden’s biggest maga-
zines for personal computing aficionados. (Source: Mikrodatorn No. 1, 1978, pp 5-6. See also
Mikrodatorn 2:1979, Mikrodatorn 2:1981, pp 6-10, Ny Teknik 37:1979, and Sjöström 1996:2, p 17-
19.)

Tech specs
for

ABC 80 Apple II Commodore
PET

TRS-80 ABC 800 IBM PC

CPU Zilog Z80A Mostek 6502 Mostek 6502 Z80 Z80 Intel 8088

clock freq. 3 MHz

bus 8-bit 8-bit 8-bit 8-bit 8-bit 16-bit

memory 16 K RAM
16 K ROM
Basic
(max 64 K)

4 K RAM
2 K ROM
(max 48 K)

8 K RAM
14 K ROM with
Basic
(max 32 K)

4 K RAM
4 K ROM Basic
(max 48 K)

32 K RAM
32 K ROM of
which 24 K
Basic
(max 512 K)

256 K RAM

secondary
storage

cassette tape
(included)

cassette tape
(optional)

cassette tape
(built in)

cassette tape
(included)

cassette tape
or floppy disk
(optional)

floppy disk
(built in)

video 24 lines / 40
character

24 lines / 40
character, PAL
colour

16 lines / 64
character

24 lines / 80
char.
monochrome
40 char. colour

display included optional /TV included included included included

OS ABC-DOS Apple-DOS CP/M ABC-DOS CP/M-86 alt
PC-DOS

programming Basic Basic Basic Basic Basic Basic

Year of intro-
duction in
Sweden

1978 1978 1977 1978 1981 1983

approx. price in
Sweden (exc.
VAT)

in USD

SEK 6,000 SEK,6.300 SEK 7,000

595 / 795

SEK 4,900

595

Year Turn-
over

Profit
s

No. of
empl.

No. of personal computers sold
(1000)

Market share in Sweden
(ABC/DTC computers in %)

(mkr) (mkr) 80 800 1600 9000 total 80 800 1600 9000

1979 28 5 5 6.3 - - - 80 80 - - -

1980 45 1 25 5.0 - - - 70 70 - - -

1981 65 6 60 11.0 1.5 - - 65 55 10 - -

1982 82 25 100 3.0 7.0 - - 60 20 40 - -

1983 197 40 125 4.0 8.0 - - 60 20 40 - -

1984 190 +/-0 120 2.5 8.5 - - 45 10 35 - -

1985 160 -35 100 1.3 6.8 (250) (60) 30 5 25 ? ?

1986 80 - (40) - 6.0 ? ? 20 - 20 ? ?

Table 5:2. Table showing Luxor Datorer’s market shares for the period 1979-1986. Note that sales of
models ABC 1600 and 9000 are very uncertain and therefore left out. (Source: Sjöström (1996:2), p
212.)
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The next generation

The follow-up model of the ABC 80 was Luxor ABC 800, which was introduced in
April 1981. Within three years another four models were announced: ABC 802 and
806, ABC 1600, ABC 9000. ABC 800 was intended only as a “cosmetic” improvement
of ABC 80, according Martin Graap, one of Luxor Datorer’s central actors during
the time studied.

ABC 800 was really intended as a cosmetic improvement of ABC 80, which means
that the idea was to correct all “errors” on the ABC 80.36

36  Martin Graap, interviewed in March 1987, see Sjöström 1996:2, p 81; my translation. See
excerpt 5:1.

Display 5:2. An important feature of the new ABC 800 model was the enlarged display. Word process-
ing, which had now become a standard use of personal computing, was made easier when an 80-
character CRT display was introduced. Also colour option was now available. In this picture some of
the most important actors of Luxor Datorer can be found together with the new ABC 800: from the
left, Martin Graap, Alf Petterson, Bo Rydell, Ola Forslund and Bengt Lönnqvist. (Source: Mikrodatorn
2:1981, p 6.)

The most important improvement on the 800 model was the 80-character display.
This product development was necessary for word processing. Other new features
were colour options, enlarged RAM and a more powerful ROM Basic. Another im-
portant feature for the user was that Luxor now demanded a unified design of pro-
gram menus. This coordination had to be followed by third party software develop-
ers. Market analyses had shown that many applications, among them word process-
ing, demanded 80-character displays, and at the introduction of ABC 800 this was
one of the main features of the market communication.
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1981 was the year when IBM launched its Personal Computer. This was of
course reported in the Swedish computer press (see e.g. Mikrodatorn 5:1981, 7:1981),
but the IBM PC was not introduced in Sweden until 1983. The same year Luxor
introduced two new models in the ABC family, ABC 802 and ABC 806, and Ericsson
Information Systems launched a personal computer called Ericsson Step/One. As
early as 1984 Luxor introduced a network (Lux-Net) utility which was widely ac-
cepted.37

During 1985 Luxor Datorer and Dataindustrier introduced their next follow-up
models ABC 1600 and ABC 9000, which represented a broadening of the technical
base towards small computers for small multi-user systems. Almost all resources
had been put into the development of these computers, which meant that the various
ABC 800 models remained more or less undeveloped on a rapidly changing market.
New sales of ABC 800 decreased but it was still the third most sold computer make
in Luxor’s last year of operation. The strength in Luxor’s “full range concept” was
obvious, even though they had great problems with delivering the latest models, not
least since the software development was insufficient.

The selling of a new computer

ABC 80 was launched in 1978 as a completely new computer concept, designed and
manufactured in Sweden. Apart from being relatively cheap and technically advanced
compared to other micros on the Swedish market that year, perhaps the marketing
was most important for the success of this personal computer. “The low-price com-
puter from Luxor”, “ABC 80 is the admission ticket to computing”, “the people’s
computer” were slogans that helped make Luxor ABC 80 the most widely used
micro in Sweden, before the immense success of IBM’s “personal computer” con-
cept.

When ABC 80 entered the scene there was practically no competition. Com-
modore PET had sold a little more than five hundred units by the autumn of 1978,
and other computers (like Apple II, Altair, Imsai) could be counted in tens. There-
fore the Swedish personal computer market was “born”, more or less, when ABC 80
was introduced. Before that, it had hardly been an industry but rather a “ploy” (or
“toy” which some people at Luxor thought in the very beginning). During 1981 and
1982, several more technically advanced personal computers were introduced in
Sweden, but Luxor could defend its position, partly because of its strong market
position and partly because the other suppliers lacked the sales and marketing or-
ganisation Luxor Datorer had access to. The very limited competition remained un-
til IBM introduced their “PC” on the Swedish market in 1983. And not until then,
with IBM’s strong position on the US market and goodwill as mainframe and mini-
computer manufacturer among Swedish customers, did the competition become press-
ing for Luxor Datorer.

Since Luxor was more or less “alone” for quite a while, we can assume that
Luxor’s “computer rhetoric” was important for the emergence of the micro/personal
computer market in Sweden. How Luxor Datorer “packaged” their product, could
then maybe tell us something about how this “new” technology found its way to the
personal computer users in Sweden.

37  Sjöström (1996:2), p 210.
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ABC 80 had been introduced as a “home” or “hobby” computer, and many
actors within the computer industry did not at first realise what potential an ABC 80
really had. This suited Luxor Datorer well, since they had not established the sales
and marketing organisation fully in 1979—it lacked both competence and geographic
coverage. Neither was there peripheral equipment or software enough to sell the full
concept.38

Through radio and TV shops all over Sweden, Luxor had access to a well-
established distribution system for their home electronic products, and these shops
were well-fitted to be “computer vendors”—especially as the home and hobby mar-
ket segment was targeted initially. Through this selling channel, ABC 80 already
reached prospective customers via some 300 shops in 1979. In 1980 Luxor’s sales
organisation was structured even more, and “TEAM 100” was formed. This sales
organisation was made up of the 100 plus retailers that had sold more than five
computers and had achieved a certain degree of computer know-how through Luxor’s
training programme. The “TEAM 100” organisation offered a unified “face” to-
wards the customer which was used for PR and other selling activities. In order to
support retailers on the Swedish and other Scandinavian markets Luxor spent rela-
tively much money on advertising and marketing campaigns. In 1979 this amounted
to about ten per cent of the sales budget, and this remained throughout the whole
period.39 From the marketing budgets for the years 1979-80, 1980-81 and 1980-81
we can see that 50% or more was spent on advertising the in national press, in trade
magazines and via retailers, the second-biggest expense being advertising brochures
and other PR material.40

Even though Luxor and Scandia Metric started out rather low-keyed and let
things steer themselves, it was soon obvious that their product was well received by
customers, in spite of problems with supplying both hardware and software during
the first 10 to 15 months. It also soon became clear that the professional market was
bigger than homes which had first been targeted (85%-15% was an estimated pro-
portion). By the spring of 1980 both a business concept and a market strategy had
been formulated by Luxor which took this ratio into consideration. The business
concept would be to “market target-group-adapted multi-function systems through
retailers” and the strategy to “profile the products as user-oriented solutions to prob-
lems, not as products”.41 (Both formulations fit well into the “computerese” plati-
tudes described by Barry (1991). By applying “pick ’n’ mix” to a standard set of
“TechnoLatin” words a phrase describing any type of technology can be generated
(Barry (1991), pp 195-201). )

The image of ABC 80 as totally dominating the market could be encountered in
many papers and magazines. As a whole, it can be said that the press carried out
much of the marketing which Luxor Datorer did not manage or care to do them-
selves. Luxor expended most of their advertising efforts on administrative routines
and business computing, while the technical market (process regulation, laboratory
uses, etc.) was well worked up by trade press and computer magazines. (This was
also Scandia Metrics market.)

38  Sjöström (1996:2), p 52.
39  Sjöström (1996:2), pp 29, 51-3.
40  Sjöström (1996:2), pp 29, 58, 76. For 1979-80 the costs were (in SEK 1,000s): 2,000 and 700,
repectively, of totally 3,256; 1980-81 1,150 and 670, respectively, of totally 2,650; and 1980-81
2,500 and 1,000, respectively, of totally 5,300.
41  Sjöström (1996:2), p 56; my translation. See excerpt 5:2.
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ABC 800 was introduced in April 1981, and this led to a different positioning
than in the case of the ABC 80-model, which had only partly been used for admin-
istrative tasks. This also meant a new direction of marketing: from now on Luxor
Datorer would become more outwardly directed. One expression of this was the
somewhat conspicuous advertisements that ran in the national press during summer
and autumn 1981.

The première showing of the ABC 800 was held at the Stockholm Sheraton for
two days in April 1981, the first day for the press and other moulders of opinion.
Those invited could get “hands-on” experience of the ABC 800 and listen to a number
of presentations. The press was offered six “pre-made” articles together with pho-
tos. The idea was that journalists should be able to “cut” from the articles to make
their own texts. The second day the same showing was held for current and prospec-
tive retailers.42

The first advertising campaign after ABC 800 had been shown for the press
started on June 5, 1981. The headline of the initial ad read “from 0 to 15,000 in two
years” and it pictured cars on a race-track where the one marked “Luxor 800” made
a speedy start, leaving the others far behind.43 The car-race concept was then reit-
erated for almost two years in different ads that all compared Luxor computers and
software with other makes. The argumentation was built on a few “benefits” which
were repeated in every ad: Swedishness, ease of use, flexibility, capacity, competi-
tiveness (more than half (or more) of the personal computers sold in Sweden came
from Luxor), Luxor had the best service and support organisation. The idea of com-
paring “cars” led to that Luxor’s being brought into the Swedish Market Court by a
competitor for unjust methods in advertising.44 In a presentation folder of the ABC
800 campaign for the retailers, Luxor Datorer described the “pitch” of the new cam-
paign as “with the help of satire we point out our unique position regarding both
hardware, software and service”.45

The campaign, which started before the summer holidays, used the national
press to position the ABC computers. The idea was to dominate the Swedish com-
puter market both in volume and image. The campaign had a great impact on the
market interest in the ABC computers. For example the press intensified their writ-
ings about the products and the company. By this Luxor strengthened their position
as the absolutely biggest Swedish supplier of personal computers.46 This image-
building advertising which focused on the company rather than the product was to a
certain extent a necessity. At the time of the introduction there was no software
ready to sell. Instead of focusing on the ABC 800 concept, the idea was to show the
strength and capacity of Luxor Datorer.

What was to separate ABC 800 from other personal computers was a broad supply of
Swedish software. When this was not ready in time for the 800 launch, image adver-
tising was begun.47

42  Sjöström (1996:2), p 93.
43  Luxor Datorer “Från 0 till 15.000 på två år” ad in Dagens Nyheter 5/6, 1981, p 5.
44  See e.g. “Persondatorns födelse” exhibition programme from the opening of Hogia AB’s
computer museum in 1993 (Stenungsund: Hogia AB, 1993), p 38.
45  Luxor Datorer “Den största datorsatsningen någonsin” (Motala: Luxor AB, 1981).
46  Sjöström (1996:2), p 76.
47  Martin Graap in an interview in January 1986; see Sjöström (1996:2), p 78; my translation. See
excerpt 5:3.
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From the above it can be understood that I interpret the success of Luxor’s ABC 80
and 800 personal computers as very much a marketing phenomenon, not least since
they managed to sell computers before the software packages were ready. In this
process the advertising agency with which Luxor Datorer worked played a major
part. Arnek Annonsbyrå in Motala had been Luxor’s ad agency since the 1940s, and
when it became time to sell the ABC 80 personal contacts between Luxor (Alf
Björklund, MD, Åke Johansson, Martin Graap) and Arnek led to the agency’s get-
ting deeply involved in the planning of marketing activities as well as designing the
“message”. In practice, Arnek served as the first marketing organisation of ABC
80.48 The cooperation continued, and the “car” campaign and all other PR for Luxor
Datorer was produced by Arnek.49

One innovative feature of Arnek’s (i.e. Lars Karlsson’s) ideas behind how the
ABC computers would be marketed was that this technically advanced product had
to be dealt with as a mass-produced article. Indeed, it would be sold also to the
industry as if it was a consumer product. This had implications for how the first
advertising efforts were shaped (1979-81); while a good market organisation was
built up, the prime targets were enthusiasts who could handle the computer them-
selves and the “pioneer” press like Mikrodatorn. Later on (from the ABC 800 intro-
duction), the message was changed away from technology and experts, towards user
friendliness, Swedishness and “solutions to problems”.50

How influential the marketing of Luxor’s ABC computers was, is expressed in
the following quotation from a man who worked as third party software developer
for Luxor in the early 1980s:

It was [the advertising people] who coined the words which paved the way for a bigger
market for computers.51

In the following section, we shall take a closer look at some of the early marketing
material produced by Luxor Datorer and Arnek Annonsbyrå.

Examples of computer rhetoric in
the introduction of ABC 80 and 800

For the press show at Industrihuset in Stockholm on August 24, 1978, Karl-Johan
Börjesson at Scandia Metric had prepared a “fact sheet” that provided basic infor-
mation concerning how and why the ABC 80 microcomputer was launched. This
text is presented here:

48  Sjöström (1996:1), pp 117-18; Sjöström (1996:2), pp 33-34.
49  Personal communication from Lars Karlsson (Arnek), May 7, 1997. Lars Karlsson for long
periods worked more or less full-time for Luxor, and in many respects can be regarded as the
designer of most of Luxor’s “packaging”.
50  Personal communication from Lars Karlsson (Arnek), May 7, 1997.
51  Personal communication from former ABC programmer Örjan Kärrsgård, February 25, 1993;
my translation. See excerpt 5:4.
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The main message of this text was that something new was about to happen on the
Swedish computer market, something that would change the direction of this indus-
trial sector. Another important aspect of Börjesson’s presentation was to establish

FACTS ABOUT ADVANCED BASIC COMPUTER FOR THE 80s

THE PROJECT
The ABC 80 project is a break into a USA-dominated market. This has led to a joint
venture on the part of three Swedish companies, which have opened a long and deep
cooperation.

DATAINDUSTRIER AB, the leading development company within the microcomputer field,
has for many years been developing microcomputer systems and software for most
types of microprocessors. Dataindustrier was first in Europe to go in for conver-
sion of Intel 8080 systems to Zilog Z80 and take full advantage of the Z80, which
at the moment is the most powerful 8-bit processor.

LUXOR AB, one of Europe’s leading TV manufacturers, is well-known for its modern
development and production facilities. Luxor is well ahead in developing tele-text
and has for many years been producing displays for several computer companies.

SCANDIA METRIC AB came into microprocessors in 1971 through cooperation with
Compucorp, which was first in the world to use microprocessors in mass-produced
products. It is not commonly known that Compucorp has developed the processors
itself, but had them produced by one of the biggest semi-conductor companies.
Scandia Metric was early in developing systems, interfaces and software for in-
strument, industrial- and educational applications. Metric has for some eight
years been working intensely to produce study-kits and textbooks in cooperation
with Swedish schools and textbook writers within the computing field.

A number of pedagogical experts and educational writers within the computing field
were consulted before the project was started. As an outcome of this, six hand-
books have been planned and extensive teaching materials will be produced for the
ABC 80.

Apart from the ABC companies, several experts have been taking part in the de-
velopment of the project. The result is a series of powerful computing products,
of general purpose within industry, research, education, administration and even
home use.

THE MARKET
ABC 80 will help spread computers and computing knowledge faster than before. ABC
80 will therefore create a new educational need but can at the same time fulfill
its own need for education. Through its universal usefulness and very extensive
study-kits the ABC 80 fills a broad spectrum of different educational needs.

ABC 80 is an excellent office computer with for example good word processing
software. ABC 80 will also obtain a big market as systems component for industrial
systems and business applications. In short, the industrial and scientific uses
are innumerable and ABC 80 is the universal tool for the most varied applications
and areas of use.

SELLING
Metric and Luxor have divided the marketing endeavours by using their natural
market channels. This means that within the Nordic countries Luxor will sell via
radio- and TV-retailers and the Metric group will sell to industry, research and
education.

SCOPE
By its scope the ABC 80 project will create new job opportunities for Swedish
industry. The total sales value is approx. SEK 50 million for the first, planned
production series. A substantial export is expected at the same time as imported
small computers will have a harder time competing with the ABC 80.

Text prepared for the first press show of ABC 80 at Industrihuset in Stockholm, August 24, 1978.
(Source: copied from Sjöström 1996:2, p 21; my translation)
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the trustworthiness of the three companies that stood behind ABC 80. He had to
make it credible that the ABC 80 project would sustain the hard competition from
the US microcomputers that were about to become established on the Swedish mar-
ket, which was still rather unexploited in 1978. To do this, he used both technical,
economical and social arguments. The text was linearly structured, and started with
a description of each company and their respective competencies. Then the market
and target groups for the new product were pointed out, and the text ended with a
comment on social consequences that could be presumed from the introduction of
the ABC 80. Here his arguments are grouped into three categories or themes:

THEME 1: technology Dataindustrier the leading development company

Z80 the most powerful 8-bit processor

Luxor Europe’s leading TV manufacturers; modern development and production facilities

tele-text; displays

Scandia Metric came into microprocessors in 1971

THEME 2: market study-kits and textbooks; pedagogical experts and educational writers

experts

general purpose within industry, research, education, administration and even home use

create a new educational need; fulfill its own need for education

universal usefulness

office computer with word processing software

 industrial systems

business applications

scientific

universal tool   

THEME 3: social conse-
quences

create new job opportunities for Swedish industry

Luxor will sell via radio- and TV-retailers and the Metric-group will sell to industry, re -
search and education

total sales worth SEK 50 million

substantial export expected

imported small computers will have a harder time

In the first category we find arguments that build on technology and competence in
connection with technology: ABC 80 made use of the most powerful 8-bit processor
at this time, all three companies were engaged in high-tech development, and Luxor
had advanced production facilities. Maybe the strongest rhetorical device used was
the way Scandia Metric was connected to the magic year 1971, the year of the birth
of the microprocessor. All these arguments were intended to build trust and increase
authority and place the product in the top rank segment.

In the second category we find arguments that had to do with market and target
groups for the marketing. Prime target was the educational sector—and subsequently
the extensive effort devoted to producing improved teaching materials was stressed.
ABC 80 would create new demands within education, but it would also solve many
educational problems by providing a feasible and easy-to-learn computer that “eve-
ryone” could afford. That it would be a “universal problem-solving tool” was stressed:
both offices, industry, science and even homes would benefit from the use of ABC
80.
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The educational sector has long been exposed to all kinds of benevolent attacks
from technologist, and in Sweden it has also been a matter of high political prestige
to present school reforms. “Computer literacy” was entering the agenda of both
political and educational debate during these years, but it was not until the 80s that
the big efforts in compulsory schooling were made.52 Also the word “expert” carries
a strong rhetorical charge; to call on expertise is to connect to the world of science
and “incontestable truth”.

Finally, Börjesson predicted that the ABC 80 would have great social impact.
A total sales worth of SEK 50 million would create new opportunities both regard-
ing jobs and production for Swedish industry. Import of computers would decrease
while export would expand. Here Börjesson hinted at the “competition theme” that
was taken up in later advertisements for the ABC products. By winning the Swedish
market “race”, ABC 80 would make it hard for foreign computer makes to compete,
whilst a massive export would of course stimulate the domestic market even more.
A very good cost/performance ratio was the main weapon in this competition. From
table 5:2 we can see that the workforce at Luxor Datorer never exceeded 125 peo-
ple, which of course did not change the labour market even in little Motala in any
substantial respect. But if we instead consider the total impact of the personal com-
puting boom that started with ABC 80 in Sweden and the whole spectrum of pro-
grammer, retailer, educational and application developer activities it gave rise to—
and remember that ABC computers were best-sellers for several years—Börjesson’s
prophecy about the social consequences can be said to have come true.

Reception in the press

In the press the introduction of ABC 80 met with much approval. The headlines in
some of the biggest industrial and engineering journals told a story of bold endeav-
our, unique concept and competitiveness. Below comments from four popular trade
press representatives are presented.

“Unique Swedish low-budget computer” and “Three Swedish companies launch
new low-budget computer of world class” were the headlines in Dagens Industri
51:1978.53 The low cost—SEK 6,000 + VAT for a basic unit and approx. 20,000 for
a complete word processing system—in combination with advanced technical fea-
tures was the main theme of this article. It also commented on the sales channels:
that it would be possible to buy an advanced computer system in a department store
or radio/TV shop was pointed out particularly.

“The personal computer ABC 80 a Swedish venture for a new computer gen-
eration” was the headline of Automation 6:1978.54 Automation had the longest arti-
cle of the four, and also gave the most detailed report on the features of ABC 80.
Apart from a presentation more or less directly quoted from K-J Börjesson’s fact
sheet, the article went into detail regarding possible uses of the new Swedish per-
sonal computer. Teaching and education in computer technology, which had lacked
an inexpensive and easy-to-handle computer, was one. Science, maths, timetable

52  Riis (1991).
53  B G Wennersten “Tre svenska företag lanserar ny lågprisdator i världsklass” Dagens Industri
August 22, Vol. 3, No. 51, 1978, pp 1, 3; my translation. See excerpt 5:5.
54  “Persondatorn ABC 80 en svensk satsning på en ny datorgeneration” Automation No. 6, 1978,
pp 25-26; my translation. See excerpt 5:6.



Smart, Fast and Beautiful, Chapter 5 156

construction and student registers were other suggested uses. Indeed, it might even
be possible that the pupils could use the computers themselves soon. Industry, small
enterprises and associations could fill their need of administration and member reg-
isters. The home and hobby market had grown enormously in the USA, and was
predicted to become at least as big in Sweden. Possible uses in the home were fam-
ily budget, accounting, inventory, advanced phone book (register); also control and
regulation of heat, light, air and on/off control of electrical equipment were sug-
gested. Hobbyists were—so far—mostly interested in the hardware, but might be-
come interested in the software as well thanks to the many expansion possibilities of
the ABC 80, it was concluded.

Ny Teknik 30:1978, which was (still is) something of the engineers’ weekly,
told about the “Low-priced computer developed by three Swedish companies”.55

Important news in Ny Teknik was that three Swedish companies had developed the
new low-budget computer and that it would be useful also for industrial applications
such as measurement and process regulation. The article also devoted much more
space to presenting the technical features of the ABC 80 computer. The low cost
could be explained, we read, partly by the fact that Luxor was used to long produc-
tion series of production, and partly by the fact that standard components (rede-
signed TV-set used for display and Databoard 4680) were used. The importance for
the educational sector was stressed.

And Modern Elektronik 13:1978 reported that “Cooperation gives Swedish
private computer with competitiveness”.56 That the Swedish “private computer” ABC
80 was a joint project of Luxor, Scandia Metric and Dataindustrier was important in
Modern Elektronik. The article quoted K-J Börjesson from the press conference
saying that ABC 80 was a “private computer” which could be used both professionally
and by hobbyists, and that it was powerful enough to compete with available mini-
computers. An important theme of this article was the competitiveness with US
micros, which had a relatively high price in Sweden. Maybe this was taken up be-
cause the personal computing boom had been going on for about two years in America
but prices hindered this development in Sweden. Announced but not yet available
software, good technical specifications and the suggested wide range of peripherals
were central factors that could lead to success, was the conclusion. Modern Elektronik
also stressed the great possibilities within the educational sector.

To summarise we can say that these trade press journals commented on
Swedishness, low price, cooperation and competition with American micros. Two
of them (Dagens Industri, Ny Teknik) focused only on the technological features of
the ABC 80, while the other two also commented on the possible uses of the com-
puter. For the line of argument we are following in this case, it should be noted that
the press acted more like a propagator than a “critic” in its comments on the ABC
project. The reasons for this can of course only be speculated on, but some elements
in the positive responses might have been that this was an unusual event in the
Swedish electronics industry, and that the ABC 80 promised a far better access to
this technology for Swedish microcomputer enthusiasts. The low cost and good per-
formance made it very competitive, which was pointed out, together with the fact
that it was three well-known Swedish companies that stood behind the product.

55  Erik Mellgren “Lågprisdator utvecklad av tre svenska företag” Ny Teknik No. 30, 1978, pp 1, 5;
my translation. See excerpt 5:7.
56  “Samarbete ger svensk privatdator med konkurrenskraft!” Modern Elektronik No. 13, 1978, pp
1, 32; my translation. See excerpt 5:8.
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Here it might be in place to comment on the shifting terminology used for the
category of microcomputers ABC 80 belonged to. The language use was not sta-
bilised yet, and different actors used e.g. the words microcomputer (“mikrodator”),
personal computer (“persondator”), private computer (“privatdator”), home com-
puter (“hemdator”), hobby computer (“hobbydator”), small computer (“smådator”)
to denote the same type of computer product (see note 1).

Luxor’s first ABC 80 advertisement

Display 5:3. The first public presentation of the ABC project was made in a recruitment advertise-
ment that appeared in the press in November 1978. The headline read “Do you want to join us in
making ABC 80 the personal computer of the future?” and the ad carried a short technical descrip-
tion of the computer, as well as suggestions for possible uses. 19 people were needed for the ABC
project, of which 15 sellers. (Source: Dagens Nyheter November 30, 1978, p 26.)
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In November 1978, Luxor made the first press presentation of ABC 80. In a big
recruitment advertisement that appeared in the leading newspaper Dagens Nyheter
on November 30, nineteen people were sought: a product manager, a software man-
ger, two programmers and fifteen salesmen.57 The headline read: “Do you want to
join us in making ABC 80 the personal computer of the future?” The ad, which
covered almost half a page in the unclassified section, was filled with text describ-
ing the ABC 80 computer, its uses, its potential customers, the jobs that needed to be
done, the company Luxor Industri AB; and it carried a coupon to send in for ev-
eryone interested in a sales job or just plain curious about the new product. There
was also a small picture of the ABC 80 computer.

The main message, expressed in the headline, was that ABC 80 was connected
to the future. And so was everyone working with it. This was also expressed in the
description of the vacant positions. The copy described how the development of the
microcomputer market was exploding in the USA and said that the same was ex-
pected to happen in Europe; this required a product manager that was well trained
within the mini- and microcomputer field. And since the product was completely
new on the market, efforts would be needed on the part of sales managers in both
educating and supporting the vendors in the TV and radio shops. The low cost in
combination with the high capacity would make the ABC 80 one of the most excit-
ing products on the market—thus attracting “hungry” salesmen. All these character-
istics were supposed to attract people that wanted to be part of the future.

Luxor also invested part of the company’s goodwill built up over decades in
the project. Luxor Industri AB was described as one of Northern Europe’s biggest
and most modern home electronics (brown goods) companies, that manufactured
and marketed quality products within the segments TV, radio and hi-fi. Luxor Industri
AB at this time had 2,600 employees and an annual turnover of SEK 700 million.
And not least, the Luxor brand name was well-known on the world market, it was
pointed out.

This would prove handy as the range was right from the beginning directed
towards export. An international expansion was expected. The requirements with
regard to both the product manager and the software manager clearly expressed that
their responsibilities would be for both Sweden and international development.

In the text presenting the ABC 80 product, the technical specifications were
given before the presumed uses. This is characteristic of a product type often re-
ferred to as an “engineer’s product”. To start with technological features is a stan-
dard way of argumentation when presenting technology, that places the “hard” as-
pects of the artefact in focus. But it could as well be presented from the user per-
spective, starting out with what it can be good for and the possible uses. Thus giving
the “social” dimension preference over the technical.58

57  Luxor Datorer “Vill du vara med och göra ABC 80 till framtidens persondator?” ad in Dagens
Nyheter 30/11, 1978, p 26.
58  See e.g. Donald A. Norman The Design of Everyday Things (New York: Doubleday, 1990) and
Jan-Erik Hagberg & Birgitta Johansson Vardagsteknikens dynamik. Forskningsfrågor om teknik-
utveckling, teknikspridning, och sociala effekter (Tema T arbetsnotat 70) (Linköping: Univ., 1990).
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Luxor’s personal computer ABC 80
    A small, powerful and high-quality personal computer at a price so low that it will be
affordable for everyone!
    ABC 80 is designed around one of the most powerful microprocessors on the mar-
ket, Zilog Z80A. A very quick Extended BASIC is standard language. There is periph-
eral equipment such as memory units and printers with very high capacity, as well as
ready-for-use software for many applications. ABC 80 is a completely Swedish prod-
uct, and Luxor is one of three companies responsible for the development.
    ABC 80 can be used at home, in small businesses, at school, in shops, by asso-
ciations, and within industry. The uses are many. At home e.g. for active entertainment
games and different types of registers. In small businesses e.g. for bookkeeping and
administrative routines. At school e.g. for mathematical calculations. In shops e.g. for
cash and inventory routines. In associations for member registers. Within industry e.g.
for all kinds of calculations and as intelligent terminal.
    ABC 80 will be sold e.g. through selected radio- and TV-retailers.59

The arguments used in the ad had to do with quality, price, capacity and uses: “high-
quality personal computer”, “a price so low that everyone can afford it”, “powerful
microprocessor”, “Extended BASIC”, “high-capacity printers”, “completely Swed-
ish”, “uses are many”, “all kinds of calculations”, “intelligent terminal”. All these
were aimed at positioning ABC 80 as a product for the future, which could easily
compete with the US products.

Another argument followed the dichotomy exclusiveness–accessibility. The
ABC 80 was described as exclusive with respect to capacity and quality; also the
“completely Swedish” argument strengthened this image. Swedishness was an im-
portant component in the professionalism of the three companies that had developed
this computer. On the other hand the ease of use, the broad spectrum of applications
and the non-expert sales channels (ordinary radio and TV shops) presented an image
of a computer for everyone—the people’s computer.60

There was much mentions of “Luxor” in all the texts studied in this case, prob-
ably because this was a strong brand name which more or less everyone could iden-
tify and that was coupled to an image of high standards of quality and a long tradi-
tion of producing electric/electronic consumer goods.

The user manual

The user manual that came with each ABC 80 had a very low-key stylistic level. The
cover of the 70-page booklet was white and contained only a simple drawing of the
computer and the words “operating instructions” and “ABC 80”.61 The text con-
sisted of two major parts plus sections on error messages, “miscellaneous” and lit-
erature.

Part one (ten pages) contained a description of the ABC 80 computer called
“This is ABC 80”. Here the proud owner of a new Luxor computer could find the
installation instructions, examples of available software, external equipment, ex-
amples of the dialogue between the user and the computer, how to write a program
and store it, and how to trouble-shoot the equipment. Part two (40 pages) was an

59 Dagens Nyheter 30/11, 1978, p 26; my translation. See excerpt 5:9.
60  “People’s computer” or “folk computer” (“folkdator”) was a phrase frequently used in the press
in connection with ABC 80. Luxor often used the phrase “A computer for everyone”. Maybe the
idea of a “folk computer” fitted well into the Swedish “folkhome” Welfare State ideology?
61  Luxor–Scandia Metric Bruksanvisning ABC 80 (copyright Luxor-Scandia Metric, 66 79589-13).
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introduction to “ABC 80 BASIC”. It was especially pointed out that this version of
Basic was compatible with both “ECMA 55” and the American “ANSI” standards,
thus enabling the user to run programs made for other Basic dialects.

The introductory section started with a construction description of the compo-
nents in a standard ABC 80 set-up. This consisted of keyboard with built-in com-
puter, a video display, cassette player and power-pack. The technical description
was rudimentary: CPU was Z80A, systems software for BASIC was stored in 16 K
ROM/PROM, the keyboard followed Swedish typewriter standard with a few extra
“special BASIC keys”, the display could show text, numbers, graphs, diagrams and
curves. Then followed a short section with examples of how the ABC 80 could be
used. ABC 80 was the computer for “work, education and leisure”, was the key
message. By the use of ready-made software or programs the user had developed
himself, the ABC 80 had “full capacity to process various data: read, store, calcu-
late, and compare data of different types”.62 According to the text the quantitative
capacities of the ABC 80 were limited only by its available memory (which could be
expanded) and the search speed of the cassette tape storage. By expansion with a
floppy disk unit the field of application could be extended significantly—office,
home, industry, school were suggested areas of use.

Examples given were the standard applications: customer, inventory, spare part,
member and address registers; bookkeeping, sales statistics, accounting. For home
use three examples of games for relaxation were given: noughts and crosses, moon-
landing, chess. It is interesting to note that one of the classic home computer argu-
ments around 1980—register of LP collection—was presented along with income
tax declaration, homework (especially science assignments), and of course program-
ming. For companies process control and measuring were suggested, but ABC 80
could also be used as intelligent terminal for mainframe systems. The educational
uses were many, and the text suggested that ABC 80 should be used both for training
in “computer literacy” and for office automation in school administration.63

Other sections were called “Peripherals”, “The dialogue between you and ABC
80”, “Storage possibilities”, “Start of ABC 80”. In an appendix (pp 59-63) more
technical details on memory mapping, character code, I/O-bus wiring diagram and
bus time cycles were presented.

The first section of part two, the introduction to ABC BASIC programming,
presented an interesting reason why it was important to learn this craft. The con-
ventional Swedish “computer literacy” argument consisted of two main elements:
that all inhabitants should obtain hands-on experience of computers, and that all
inhabitants should acquire fundamental programming skills, to be able to take part
in the development of society. These were again repeated by Luxor:

By the rapidly growing use of computers in our society more and more people will get
in contact with computers and their field of activities. This creates a strong need for
education within the computing area.
    In order to satisfy this need for education the programming language (Beginners
All-purpose Symbolic Instruction Code) was created, and it was intended to be both
easy to learn and easy to use.64

62 Bruksanvisning ABC 80, p 4.
63 Bruksanvisning ABC 80, pp 4-6.
64 Bruksanvisning ABC 80, p 17; my translation. See excerpt 5:10.
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Standard tools for these campaigns became microcomputers and BASIC. According
to Scandia Metric and Luxor, BASIC was chosen because it was:

– a programming language with good possibilities for communication between
machine and man. It is a dialogue language, which gives the user the necessary and
valuable direct contact with the computer
– easy to learn
– a general programming language65

A key feature of the Luxor BASIC dialect was that it was “easy and convenient to
use.” To get into “programmers’ mode” was also easy (and we can assume that we
were expected to do this all the time):

ABC 80 BASIC is stored in a BASIC interpreter consisting of 4 ROM-circuits (read
only memory) and is immediately accessible after the appliance has been connected/
plugged in.66

The fact that ABC 80 BASIC was a general purpose language and complied with
international standards gave the computer extra value, according to the manual. The
ABC owner could for example

... acquire programs from magazines and books, both for hobby and professional
use.67

The overall impression given by the user manual was that this was not a text in-
tended to “sell” the computer. Rather it gave comprehensive instructions as to the
many uses of ABC 80, with a clear predominance for the expert user. The “benefits”
presented in the user manual were, as we have seen, very elementary, and almost the
same as those used in other texts analysed here. At the same time the manual was
rather limited in respect of the expected reader—the degree of difficulty was either
extremely low (“place plug A in connector B”)—or very demanding: that is, to make
any real use of your new computer, you had to learn Basic programming.

Our next example, was clearly directed towards a professional user category
within the business administration segment.

Advertisement in trade press

Th ad on next page ran in the autumn of 1980. By now the ABC concept had been
improved, and the text advertised “business solutions” rather than a single prod-
uct.68 The headline stated that ABC 80 represented “the new way of buying a profes-
sional computer at a really low price”, and the copy presented five different office
automation systems based on the ABC 80 priced between SEK 16,000 and 36,000
(exc. VAT) complete with tape storage or floppy disk drive, printer and software.
The business and office computer ABC 80 was described as a versatile and compe-
tent low-priced alternative for all types of office automation and/or administrative
tasks.

65 Bruksanvisning ABC 80, p 17; my translation. See excerpt 5:10.
66 Bruksanvisning ABC 80, p 17; my translation. See excerpt 5:10.
67 Bruksanvisning ABC 80, p 17; my translation. See excerpt 5:10.
68  Lucor Datorer “Det nya sättet att köpa en professionell dator till verkligt lågt pris” ad in
Mikrodatorn No. 7, 1980, p 33.
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Display 5:4. “The new way of buying a professional computer at a really low price” was the head-
line of an ad that ran in the autumn of 1980. By now the ABC concept was more established and
Luxor Datorer marketed “solutions” rather than a single product. Note that a coupon was used
again. To get replies and build a potential customer register was part of the offensive marketing
strategies Luxor Datorer and Arnek applied. (Source: Mikrodatorn 7:1980, p 33.)
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By now we are beginning to recognise the arguments or “buzzwords” that were used
in the marketing of the ABC 80. Below some of them are listed:

– Swedish
– more than 10,000 already in use at small and big companies and schools
– large production volume—prices can be kept low
– well-developed distribution channels
– ABC 80 can be used for almost all administrative routines
– many ready-made software packages
– new programs are constantly being developed
– advanced database software with very high capacity

Already in the first advertisement for the ABC 80 (see above) the picture of the
computer and TV display together with the logotype had been important graphic
elements. In this ad a person was added. The woman leaning against the screen
looked like a dwarf beside the computer, at the same time as she looked coolly
professional. She was not put there only to add femininity to an otherwise “male”
(or “boyish”69) technology—her role was rather to look like a competent user of one
of the ABC business systems advertised. The imagery also told something about
market shares—ABC 80 was big on the Swedish market (“10,000 already sold”),
but simplicity more than complexity was focused on. Look for example at the very
plain photo, the woman’s dress, the small type used for the copy about each “solu-
tion”, stating facts more than fashion. Useability rather than frills was stressed also
on the coupon: by sending it in, information about programs, peripherals and litera-
ture was requested, together with a report of statements from “satisfied ABC users”
and a list of retailers who could demonstrate and sell the computer.

The suggested way of buying a professional computer was of course to contact
one of Luxor’s 100 “acknowledged as skilled computer, radio, and TV retailers all
over the country”. That the prices could be kept so low was, according to the text,
explained by the big series the ABC 80 was produced in—thanks to the variety of
uses—and by the fact that the retailer organisation already existed so no money had
to be spent on building it up. All prices were given for complete system solutions,
not for the separate parts of each package. (This gives us a little hint as to where the
money was made in this business. Not on the computers alone but also on the neces-
sary accessories that had to go with them.) As a whole, Luxor Datorer’s message in
this ad was factual, building on competence, completeness, variety and costs. There-
fore it seemed somewhat contradictory to combine the two messages that the ABC
80 system was both professional and at the same time very cheap!

The pitch was changed when the next ABC model was introduced. The ABC
800 immediately started to compete with the other personal computers on the Swed-
ish market, which by now had become at lot tougher.

69  Cf. “hackers” in e.g. Sherry Turkle The Second Self: Computers and the Human Spirit (New
York: Simon and Schuster, 1984), Leslie Haddon The Roots and Early History of the British Home
Computer Market: Origins of the Masculine Micro (unpublished diss.) (London: University of
London, 1988), Jörgen Nissen Pojkarna vid datorn. Unga entusiaster i datateknikens värld
(Stockholm/Stehag: Symposion Graduale, 1993), and case 1 Chapter 4.
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“From 0 to 15,000 in two years”

Display 5:5. “From 0 to 15,000 in two years.” This was the much criticised (by competitors) ad that
eventually led to Luxor Datorer’s being brought into the Swedish Market Court by a competitor for
unjust methods in advertising. The “car race” concept and comparison of Luxor ABC 800 with other
personal computers was used for almost two years, and the comments given by the characters in the
ads became more and more ironic as the concept was developed. (Source: Dagens Nyheter 5/6, 1981,
p 5.)

70  Luxor Datorer “Från 0 till 15.000 på två år” ad in Dagens Nyheter 5/6, 1981, p 5.

“Luxor Datorer—compare us with whoever you want” was the slogan of the “car
race” campaign which ran during the summer and autumn of 1981 in the national
press and computer magazines. The first ad appeared as a full-page in Dagens Nyheter
on June 5, 1981, and had the headline “From 0 to 15,000 in two years”.70 The main
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message was that more than half of all microcomputers sold in Sweden came from
Luxor, and the copy was trying to explain why. On the race-track cars/computers
from easily identified competitors were out-run by Luxor Datorer’s ABC 800 model.
The concept was repeated in a series of advertisements and also used on posters and
in brochures. Other headlines used in the campaign were: “Programs are the fuel of
computers”, “Even a good computer needs a 10,000 kilometre service”, “Word
processing without database functions is like a car that can only turn left”.

The first ad set a tone that was later elaborated to become what could be called
“mild satire”. The copy stressed Luxor’s leading position, ease of use, Swedishness,
service. Added was that ABC 800 represented a new computer generation.

The computer race continues. With a motley set of participants. One car and driver has
changed sponsors three times during the race. Another picked the wrong tyres and got
punctures all the time. A third had chosen a stable chief, who pays no attention to either
the car’s performance or the safety of the spectators. Indeed, even a bus has shown up!
And they really have only one thing in common—too few mechanics.
    In bright contrast stands the leading car. A car that makes our hearts pound from
pride. It is Swedish! And it is outracing them.
    The explanation is simple. You cannot become best from just wanting to. But by
having the most complete vehicle, one that can manage all kinds of races. From ad-
ministrative road-races, to the serpentine roads of process control.
    More than half of all microcomputers come from Luxor.71

“Adaptation” was a new type of argument used in this text. It was stated that a
computer should be so easy to handle that it was not necessary to be an expert to
cope. In order to fulfil this request from the fictitious “we” speaking in the ad, all
programs should be in Swedish, and adapted to Swedish conditions. The service
organisation had to be extensive, since you should not have to be a computer tech-
nician yourself. This would, in the end, make computers something not so special.
And if the ABC 80 computer had been good at this, was the bottom line, the new
ABC 800 computers would be even better, not least since the software (which was
not ready yet!) would be outstanding. (Or we should at least feel that way.)

“Nothing was the same after this ad”, was Lars Karlsson’s spontaneous com-
ment on it more than 15 years later when interviewed at Arnek’s office. “The phones
started to ring, and it soon became obvious that we had set a snowball rolling. Be-
cause now others than experts and enthusiasts began to realise what a small compu-
ter could do.”72 One of Arnek’s and Luxor Datorer’s main purposes with this cam-
paign was to play down the image of computers as being something complex and
difficult to understand. This was done by not mentioning technicalities, but instead
describing computing from the user perspective, as Karlsson described it. Other
important features were to never show a picture of a computer, and to stress that
ABC 800 was built in Sweden and that all programs were in Swedish.

The imagery which replaced the ABC computer with a small car was also aimed
at defusing computers as a difficult technology, since almost everybody can be said
to have a relation to automobiles. For many people computing was still a closed
world, but in the car-campaign the “men in white coats” were replaced by some-
thing small which everybody could relate to. A small car that drove away from the
big ones, and left them behind. The images were “small, fast, Swedish” against “big,
slow, un-Swedish”.

71 Dagens Nyheter 5/6, 1981; my translation. See excerpt 5:11.
72  Personal communication from Lars Karlsson (Arnek), May 7, 1997.
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The stylistic level of this ad was definitely different from that of the previous
texts analysed. If the earlier examples were more or less “typical” computer adver-
tisements, presenting both some technical specifications and some functions, this ad
was much freer in its style. For example, were the comments from the different
characters in the drawing were filled with slang and colloquialisms. Indeed, they
made ironic remarks about the competitors! In the first part of the text, we were told
a story about a competition between cars/computers, where smartness and flexibil-
ity, not technical specifications, were decisive. As a whole, the text used everyday
expressions rather than computing terminology to enhance the feeling of contrast
between ABC 800 and its competitors.

Summing it up

When Luxor Industri AB together with Scandia Metric and Dataindustrier AB
launched their new ABC 80 microcomputer in August 1978, it was a big event. For
almost nine years, 1978-1986, the Swedish personal computer market was domi-
nated by a Swedish product, the ABC 80/ABC 800, which competed well with wide-
spread computer makes such as Commodore PET, Apple II, TRS-80, Altair, IMSAI,
etc. When IBM PC was introduced in Sweden in 1983, the technological frame of
microcomputers was narrowed, i.e. the de facto standard that soon was established
by IBM PC and the compatibles/clones drastically decreased the possibilities for
other personal computers to compete.73 Still, the ABC computers kept a good mar-
ket share until the end in 1986 (some 65,000 sold of all ABC models; see table 5:2).

The reasons for this can of course be debated, but here I have presented it as
mainly an outcome of good timing and innovative marketing. Another important
aspect of this technology introduction was of course the inventiveness and en-
trepreneurship of several actors that have appeared in the case. Yet another impor-
tant factor was that Luxor, Scandia Metric and Dataindustrier decided the technolog-
ical frame in which they operated more or less themselves. In spite of certain limita-
tions, ABC 80 was one of the best personal computers on the Swedish market for
several years, and though the competition became pressing when the PCs were in-
troduced, Luxor managed to keep the strong hold on the Swedish personal computer
market for another two or three years. A well-known brand name, a long tradition of
producing brown goods, and not least a good cost/performance ratio helped Luxor
Datorer to keep up.

I have pointed to the ABC 80/800 success as a marketing phenomenon. To-
gether with the Motala-based ad-agency Arnek Annonsbyrå, the marketing people
at Luxor Datorer managed to “package” the ABC computers so well that they could
compete with international manufacturers of personal computers almost until all
activities ceased in the company in 1986. This would not have been possible without
inventive marketing and a good timing for the introduction of the new micro. Luxor
Datorer had a well-functioning sales and marketing organisation, but many people
at the top saw the company as too much of an electronics rather than a computer
company, and maybe that was why the effort to develop new technology was not

73  This was mainly due to the fact that MS-DOS became the standard operating system. Until then,
CP/M had been the preferred choice, and not least in the computer press was the possibility of
running on CP/M almost a criterion for getting good scores in tests. See e.g. Mikrodatorn No. 3,
1981, pp 8-16.
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sustained. The costs for establishing a product and remaining on the personal com-
puter market became higher and higher, and by 1985 this was a major problem for
many small manufacturers.74 The ABC 80 was introduced on a practically new mar-
ket in 1978, very few personal computers having been sold by then. Thanks to the
relative freshness of the domestic market, and of course a good product, Luxor Datorer
took a major share of this market and managed to keep it.

Another important factor with regard to the success was the target group Luxor
Datorer initially identified. Even though the sights were on the professional market,
the lack of software during the first year made it necessary to focus on microcomputer
enthusiasts who could do the programming themselves. This in connection with the
Swedishness argument could very well have been decisive for the outcome of the
first heat of the Swedish “personal computer race” which we have studied here. The
emerging ABC 80 user group could be described as a grassroots professionalisation:
the first users were not computer experts but small business owners and entrepre-
neurs, students, teachers, engineers—who could afford an ABC computer and could
start tinkering about with it to find new uses.75 ABC 80 also became part of a popu-
lar movement since the adult educational associations were one centre in the “com-
puter literacy” campaigns in Sweden in the early 1980s.

The 1980s saw a couple of other launches of Swedish personal computers, the
best-known being Ericsson Step/One and Compis. Both of these more or less failed
to reach any volumes on the market. The Compis school computer was heavily sup-
ported by the State in accordance with the computer literacy policy. It proved to be
no market success at all, partly due to the fact that it had the “wrong” operating
system (CP/M). Many claim that both the product and the operating system were
excellent, but totally wrong according to the standards that had been established.
Therefore, lack of success was mainly due to changing technological standards and
bad management.76

In this case, we have followed an industrial project that started out with great
expectations and could have been something really big, but that like many other
Swedish computer projects, died off. The death of the Swedish computer industry
has been a recurrent theme over the years for both journalists and researchers when
writing about this industry.77 This popular apprehension is perhaps right if we only
consider a sustainable general purpose computer production, but if the focus is shifted
towards technological niches and separate projects there are many examples of suc-
cessful products. Not least the two computer systems described in this book.

74  Cf. Sjöström (1996:1).
75  This picture goes well with other accounts of the “hacker ethic”, as described in e.g. Steven
Levy Hackers: The Heroes of the Computer Revolution (New York: Dell Publishing Co., 1984); cf
also Ceruzzi (1996), Bryan Pfaffenberger “The social meaning of the personal computer: or, why
the personal computer revolution was no revolution” Anthropological Quarterly Vol. 61, No. 1,
1988, pp 39-47.
76  Kaiserfeld (1996), see note 10.
77  See for example Erik Mellgren “Det svenska datafiaskot” Ny Teknik No. 20, 1979, pp 40-48;
Eva Gustin “Svensk dataindustris uppgång och fall” Computer Sweden No. 1, 1993, pp 81, 84;
Ingvar Darbäck “Drömmen om en svensk dataindustri” Modern Elektronik No. 6, 1989, pp 20-21;
No. 7, 1989, pp 26-27; No. 8, 1989, pp 24-25; No. 9, 1989, pp 15, 18; No. 10, 1989, pp 26-29; No.
11, 1989, pp 20-21.
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Main themes from the computing discourse in case 2

In the following section of case two, I will try to bring together some main themes
from the above account and analysis of texts and arguments used by different actors
throughout the introduction of the ABC 80 and 800 computers in 1978-81. The same
analytical tools will be used as in Chapter 4.

Technological frame

Luxor ABC 80 set the technological frame for personal computing in Sweden for
almost five years. At the introduction only small volumes of microprocessor-based
computers had been sold; these were mostly American systems like the Commo-
dore, Apple and Tandy personal computers together with a range of kit computers
intended for the hobbyist market. In the following years the number of models and
manufacturers represented on the Swedish market increased markedly, and when
the ABC 800 was launched in 1981 the technological frame both regarding technol-
ogy and uses was much more stabilised. Typical technical specifications of an early
personal computer were: Zilog Z80 or Mostek 6502 processor, 8-bit bus, 8 to 64 K
internal memory, cassette tape or floppy disk secondary storage, 24 lines/40 charac-
ters CRT screen, a non-standardised operating system and permanently stored Basic
programming language. The suggested areas of use were e.g. industry, research,
education, administration and home/hobby.

When IBM’s PC was introduced in Sweden in 1983 (US intro. 1981), a de facto
standard was soon set for personal computing—a type of closure all manufacturers
and other actors had to relate to, either by adopting the IBM PC system solution or,
like e.g. Apple and Atari, defending their own standard. Luxor Datorer’s first prod-
ucts had unique operating systems—both ABC 80 and 800 used ABC-DOS—and
the following ABC 1600 and 9000 used UNIX, which made them incompatible with
most other computers in the same segment. This was not a crucial point in 1978
before the market had stabilised, but it made it almost impossible for the ABC com-
puters to compete in the long run. Maybe the ABC 80 pre-IBM success was “typi-
cal” for a market where closure (in this case de facto standards) had not yet been
reached? By 1983, IBM PC had become the technological frame of personal/small
office computing. It was contested in 1984 when Apple launched the Macintosh, but
today most personal computers sold, in Sweden and in the rest of the world, are “PC
compatibles” (some 90%).

As a whole, software development plays a good part in this controversy, since
the broad diffusion of small computer technology was not a revolution as much as a
slow shift over time regarding what functions could be filled or what new applica-
tions were introduced. For the early microcomputer enthusiasts this new technology
embodied a liberating force: away from centrally controlled mainframes towards
individually controlled computer power suitable for user-defined tasks. But we can
also note that the PC revolution in its early phases was in many ways a step back-
wards in respect of the available computing capacity, connectivity, user friendliness,
etc. that the mainframe or minicomputer timesharing systems which the PCs com-
peted with could offer. But the plus-factors were stronger, and through the introduc-
tion of graphic interfaces the one-person-one-computer concept was cemented. The
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lack of standardised software was also a problem in the early years, which for exam-
ple Luxor Datorer had to deal with.78

Relevant social groups

Below is presented a graph where the actors we have followed in case two are placed
along the four axes users, producers, political and critics/propagators (cf. Chapter
3). In the middle the central object of this technology introduction process is placed.
For each axis, the actors “closest” to the centre of the discourse are placed towards
the middle.

78  Cf. Ceruzzi (1996), Pfaffenberger (1988).
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Central actors in this industrial project were three companies in the Swedish elec-
tronics industry that decided to join forces in order to develop and build a personal
(micro) computer. The first was Scandia Metric AB, as represented by Karl-Johan
Börjesson, who was initiator of the project (Sjöström 1996). Börjesson appears to
have been the typical entrepreneur that identified a “coming” technology and possi-
ble uses of it (education). The second was Dataindustrier AB, as represented by Lars
Karlsson, who was the inventor type. He had designed several micros, one of them
Databoard 4680, a single card lab and experimental computer which was used as
mainboard for Seven-S, ABC 80/800 and other industrial computer designs. The
third party was Luxor Industri AB in Motala, then a leading Swedish domestic manu-
facturer of “brown goods” such as TV sets, radio, hi-fi. Once the project was rolling,
the most active people at Luxor formed “Luxor Datorer”, which was not officially
used as the brand name for the computer products until after about a year. Even
though I have treated the companies as entities in this story, rather than presenting
individuals, some important people at Luxor Datorer can be mentioned: Martin Graap,
Alf Petterson, Bo Rydell, Ola Forslund and Bengt Lönnqvist.
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Luxor Datorer worked very closely with the Motala-based advertising agency
Arnek Annonsbyrå. Lars Karlsson, who was one of the owners, was important for
the success of the ABC computers right from the start, and he came to represent the
continuity in the ABC project, since he worked with the marketing as a consultant
until 1986, when all activities in Luxor Datorer were shut down.

The well-developed retailer organisation proved to be one of Luxor Datorer’s
biggest advantages over other computer vendors in Sweden in 1978-81. Through
Luxor’s already established sales channels (radio and TV stores) the ABC 80 com-
puter reached the potential customers through more than 300 outlets all over Swe-
den as early as 1979. Later the “Team 100” retailer organisation was formed which
offered a unified face towards the customers.

In the critics/propagators category we find a set of moulders of opinion that
were important for the success of the ABC 80 computer, not least in the early stages
of the introduction when Luxor Datorer was less active in its marketing. The ABC
80 was well received in the trade press, and in particular by enthusiast/hobbyist
magazines like Mikrodatorn, which acted more like “supporters” for Luxor Datorer
and ABC 80 than as “critics” as described in the CFU case. Luxor Datorer cooper-
ated with the trade press, supplied journalists with “ready-made” articles and pho-
tos, held press conferences, advertised regularly and even bought whole editions in
order to help the magazines.

The user categories first identified by Luxor Datorer and Arnek were micro-
computer enthusiasts, hobbyists on the educational and home computer market. But
according to Lars Karlsson (Arnek) the aim was industry and business, which means
that the professional market was targeted right from the start. A decisive factor for
the initial marketing was that very little software was ready at the introduction, and
therefore people who could manage programming themselves were a necessary first
customer category. Later on, the market was widened enormously, and Luxor com-
puters were used by a broad variety of people, even though one of Luxor Datorer’s
main target areas was office automation at small businesses and companies.

The State has played only a very little role in this case, indeed I would say that
the political dimension of the relevant social groups was not important at all for the
birth of the ABC 80. State initiatives for increasing the “computer literacy” of the
Swedish people might have inspired K-J Börjesson in his first plans for producing a
microcomputer; this was also reflected in the “fact sheet” presented at the first press
show of the ABC 80. And later schools and education was one important market.
But the project came from the electronics industry, without the support of public
procurements like the Compis project had in the 80s. Neither was there any compu-
ter policy consideration behind the state take-over of Luxor Industri AB in 1979;
this was otherwise a frequent procedure in the 1970s in order to save jobs in indus-
tries hit by crisis (e.g. textile, shipbuilding, steel).

Arguments and images

Key image for the whole microcomputer revolution was of course “personal com-
puting”. That the “one-person-one-computer” concept was rendered possible was
the major technological shift of this period, which also had great consequences for
what uses of computers became possible. For the introduction of the Luxor ABC
computers, we can see how the technological frame—and thereby the symbolic value
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of the computer—grew and changed; away from enthusiasts and hobbyists to more
and more professional users. This shift also had a gender aspect: the user group that
was first targeted was male, but as the concept developed an increasing user cat-
egory in fact was female—women working with wordprocessing, accounting and
bookkeeping at small companies and businesses.

The arguments used by Luxor Datorer were a set of benefits that the ABC
computers offered as compared to other personal computers, e.g. Swedishness, ease
of use, flexibility, capacity, competitiveness, well-developed retailer organisation,
good service and support, solutions to problems, user-friendliness. These stemmed
from three main argument categories: technology and competence, market and tar-
get groups, social consequences.

The “packaging” of the ABC 80 and 800 computers was important for their
success on the Swedish market. Studying it as a rhetorical process, we can see how
a couple of central images were built around the ABC computers, which were re-
peated in the texts analysed above. These were:

IMAGE 1: “the best solution”

IMAGE 2: “connection to the future”

IMAGE 3: “Swedishness”

IMAGE 4: “general purpose”

IMAGE 5: “the peoples’ computer”

The images gave a symbolic value to the ABC computers which made them special.
The rhetoric was based on the dichotomy exclusiveness-accessibility, but trustwor-
thiness was also an important figure. The images of exclusiveness built on the fu-
ture, Swedishness and the best answer to the user’s needs, while the accessibility
images built on general purpose and “folk computer”. One way of building trust was
to call on Luxor’s long tradition as manufacturer of home electronics. The brand
name “Luxor” was important for this, together with the “built in Sweden for Swedes”
image.

When the ABC 800 campaign started in June 1981, the image of the “computer
as a car” was added. The computer-turned-into-car took part in a race, and though it
was small and Swedish, it could compete well, indeed even out-race the competitors
from big international vendors. Here also the user perspective was applied con-
sciously to defuse the high symbolic value connected to computing. (“You do not
need to be an expert to use an ABC computer.”) Thus two main sets of images were
added to the ones used previously:

IMAGE 6: “small, fast, Swedish”

IMAGE 7: “big, slow, un-Swedish”

If we try to summarise the arguments used by different actors in the relevant social
groups described above, these can be sorted into four main categories: political,
social, technical and economic. As we can see, social and technical arguments were
most frequent in the introduction of the ABC 80 and 800 computers. But also eco-
nomic arguments were used. Almost no political arguments appeared in the texts
analysed.



Smart, Fast and Beautiful, Chapter 5 172

The arguments have been sorted alphabetically. Many of the social arguments had to
do with functions; this was an expression of the fact that the uses of computing had
been more developed in the late 1970s. The technical arguments in this case both
regarding hardware and software were not very different from the ones found in the
CFU case (1960s). New were only “colour” and “microprocessor type”. The only
political argument listed is “computer literacy”, but some of the arguments listed in
other categories could have been used as political ones, if used by an actor from the
politically relevant social group.

* * *

POLITICAL SOCIAL TECHNICAL ECONOMIC

computer literacy accessibility 80-character display affordability

adaptation ABC-DOS brand name

belonging to the future BASIC competitiveness

broad spectrum of uses capacity costs

business solutions colour export

competition computer family geographical spread

computer literacy documentation import

cooperation ease of use low price

create jobs full range concept low-budget

education general purpose computer market share

enthusiasts/pioneers hardware market size

expert microprocessor type retailer organisation

feasible operating system unexploited market

hobbyist peripherals

industry programming language

known distribution software

newness speed

professional standards

research technical specifications

solution to problems

Swedishness

the peoples’ computer

universal problem-solving
tool

user friendliness

year 1971



6. The Swedish info-highway hype in 1994-95

Introduction

In February 1994 the leader of the Moderate Party Carl Bildt, who was then Prime
Minister, gave a speech at the Royal Swedish Academy of Engineering Sciences
(IVA), proclaiming the strong urge for Sweden to continue to be at the front of the
rapid technological development of which “information highways” were a symbol.
If not, the country would very soon be left in total oblivion and unable to compete
for being a developed nation—indeed, our future welfare was threatened in its deep-
est foundations if these information infrastructures were not established. But there
were other, more low-keyed voices which said that these “networks” already existed
in Sweden—our telecom company had had them ready for many years—which were
not quoted to the same extent as the Prime Minster and his partisans.

For a relatively short period, a year and a half, Carl Bildt’s declaration was a
key issue in the public debate. First as a matter of Sweden trying to keep up (or catch
up) with the international development, and then—after the elections in September
1994 when the Social Democratic Party (Sveriges Socialdemokratiska Arbetare-
parti) formed the Government again—as an example of how Swedish politicians
were unable to act in accordance with the said development. This can of course be
described as a highly political controversy—for or against information superhighways
as key political target—with few technological features. But it can also be described
as a computerisation discourse since the bottom line, or the preconditions for the
whole project depended on advances in telecom and data transmission made in the
late 1980s and early 90s, as well as some organisational changes in the national
technology policy (primarily deregulation). An important technological change was
that computing now had become a communication technology; apart from becom-
ing constantly smaller and faster, computers were more and more used to support
communication (e.g. local and wide area networks, “world wide web”). And slowly,
there were more emerging things to communicate about (Internet).

In this third case, the task will be to locate the outset of the info-highway hype
in Sweden, to identify some key actors and to analyse the technological discourse in
texts produced by them.

Al Gore galore

Internationally, one starting point of the information superhighway hype or IT pol-
icy wave can be set at July 1993, when the US Congress adapted the National Infor-
mation Infrastructure (NII) Act.1 In September the Clinton administration presented

1 The National Information Infrastructure Act of 1993 H.R. 1757, U.S. Congress, Washington
DC, July 27. For a discussion of the American development see e.g. William Drake (ed.) The
New Information Infrastructure. Strategies for U.S. Policy (New York: The Twentieth Century
Fund Press, 1995) and John L. King & Kenneth L. Kraemer “Information infrastructure, national
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an “agenda for action”. The work to promote an information infrastructure was not
least related to Senator Al Gore, an early IT enthusiast who had been advocating the
construction of such an infrastructure for many years. This also became an impor-
tant issue in Clinton’s presidential campaign in 1992. The main policy documents in
the NII issue were “The National Information Infrastructure—Agenda for Action”
presented on September 15, 1993, and speeches given by Al Gore and President
Clinton in the winter of 1993-94.2 A major item for the new technology policy was
deregulation and promotion of the communications revolution, and five key areas
that would benefit from the improved information infrastructure were identified:

• economic (create high-wage jobs, stimulate economic growth, enable new products
and services, strengthen America’s technological leadership)

• help solve America’s health care crisis (reduce costs and increase quality)
• promote public interest (community access networks to provide government

information)
• research (support scientific collaboration, improve access to high-speed computing

and scientific instruments)
• education (collaborative learning, digital libraries, virtual museums).3

There were similar programmes being drawn up in other countries, more or less
parallel to the process in the USA, e.g. in Singapore and Japan. Indeed most coun-
tries followed close in line, after the NII and “Agenda for Action” had been pre-
sented. Within a year, half of the OECD countries and the European Union had
issued reports presenting IT visions for development of information infrastructures.
(Starting in April 1994: Canada, EU (the Bangemann report), Japan, Sweden, France,
Denmark, United Kingdom, Australia, The Netherlands, Finland, Norway, Germany.)
These were more or less variations on the same theme regarding problem descrip-
tions, future visions and implementation strategies, and the attitude towards infor-
mation technology was overall positive.4

policy and global competitiveness” Information Infrastructure and Policy No. 4, 1995, pp 5-28.
For a comparison of US and Japanese policy, see Joel West “Utopianism and national competitive-
ness in technology rhetoric: the case of Japan’s information infrastructure” in The Information
Society Vol. 12, No. 3, 1996, pp 251-272.
    For the following historical account I rely on Magnus Karlsson “Hi-tech visions as global
fashion. The international diffusion of information technology policy” (Tema T working paper
168) (Linköping: Univ., 1996), also published in a shortened version as “Surfing the wave of
national initiatives—Sweden and the international policy diffusion” in Information Infrastructure
and Policy Vol. 5, No. 3, 1996, pp 191-204; and Gull-May Holst & Bengt-Arne Vedin NII—USAs
elektroniska motorvägar, alias Infobahn (Teldok rapport nr 91) (Stockholm: TELDOK, 1994). See
also Infrastruktur för informationssamhället. Teknik och politik (NUTEK rapport B 1995:1)
(Stockholm: NUTEK Analys, 1995).
2  Holst & Vedin (1994). See e.g. Department of Commerce, Information Infrastructure Task Force
The National Information Infrastructure: Agenda for Action The White House, Washington DC,
September 15, 1993 (http://nii.nist.gov/nii/niiinfo.html); Al Gore Remarks By Vice President Al
Gore at the National Press Club The White House, Washington DC, December 21, 1993 (http://
sunsite.unc.edu/nii/goremarks.html). Much of the content of all information highway documents
presented in these years came from the HPCC (High Performance Computing and Com-
munications) and NREN (National Research and Education Network) programmes issued in the
USA in 1991-1992 (Karlsson, 1996).
3 Agenda for Action (1993).
4  Karlsson (1996), pp 31-37.
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About sources
The texts analysed in this case have mainly been produced by different political
bodies and interest groups connected to industry and by research bodies within the
computing area. To get a “producer” point of view also a booklet from Telia AB (one
of the major Swedish actors in ICT) has been analysed. In this chapter the abbreviation
IT will be used to denominate information technology, and ICT to denominate the
converging information and communication technologies. It should be noted that
the access to sources has been a little different between cases one, two and three.
Hence, the cases differ somewhat in approach and design. In cases one and two the
historical and rhetorical sections are more separate, while in case three the analysis
is much more integrated. This is partly due to the fact that I have had a contemporary
access to the discourse, thus getting a better basis for being able to see the width of
the whole info superhighway rhetoric.

The Swedish setting

The strong proclamations made by Carl Bildt in his speech had been prepared for
both on a domestic level and abroad. Inspiration was taken from earlier Swedish
technology policy-making and from actors in Sweden, as well as from IT initiatives
in other countries. But the force of Bildt’s project was a break in Swedish traditions
of long and detailed state official reports. The process of diffusion of these ideas was
of course more complex than is implied by just following the dates of issue of re-
ports etc. But since both content, form of presentation and timing show a clear co-
herence, it goes without saying that there is a clear Swedish dependency on the
activities in the USA.5

The 80s scene—strong programmes for the computer industry

Sweden has a varying tradition of State support within the computing industry, be it
though with differing motives over the decades. In some instances (like e.g. in case
one, Chapter 4) the State has played a major part, in others it has been remarkably
uninterested or even invisible (case two, Chapter 5). In the 1950s and 60s, State
procurement was a major interest (Bark, Besk, CFU). Around 1970 computer pol-
icy—analogous to e.g. social or agricultural policy—became a vital concern for
political parties, different interest organisations and the State.6 Personal integrity in
connection with big databases was one main issue, resulting in Sweden’s getting
extensive legislation on computerised registers in the early 70s.7 Also vulnerability
and job-loss were publicly debated and subjects for public inquiry.

The 1970s and 80s saw a wealth of commissions, reports and initiatives from
both the central government and other bodies wanting to regulate computer use and

5  Karlsson (1996).
6  See e.g. Mats Bäck Datorisering och datapolitik (Malmö: Liber Förlag, 1982) and Kent
Lindqvist Datateknik och politik Research Policy Institute, discussion paper No 170, (Lund:
Forskningspolitiska Institutet, 1984).
7  The Data Protection Act & Data Inspection Board (“Datalagen” and “Datainspektionen”)
established in 1973; see Bäck (1982) and Lindqvist (1984) for more details on these.
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the Swedish computer industry. But many of them failed to change the development
in any deeper respect, which critics were quick to point out.8 This was also a time of
state industrial support, often to save companies in crisis: the State e.g. became part-
owner of the computer electronics company Stansaab/Datasaab AB and bought Luxor
Industri AB. In the 1980s three major programmes were launched to stimulate a
domestic computer industry, at the same time as many state procurements were di-
rected towards Swedish vendors.9 Somewhere along the line, computer and elec-
tronic industry policy became information technology policy, a change in termi-
nology that implies a changed attitude towards technology’s role in society.10

Early 1990s—SiREN, IVA and NUTEK activities

The early 1990s saw a renewed interest in computer policy. The IT programmes had
not been as successful as hoped, and there was a need for a new approach. The
Swedish Department of Industry initiated a new government inquiry concerning the
IT programmes in 1991, called “IT 2000”. Three working groups were to investi-
gate: i) how to construct a competitive environment for large IT actors, ii) how to
increase the number of independent, growing companies in the IT sector, and iii)
how to utilise IT for increased productivity and efficiency in the private and public
sectors.11 An inter-departmental working group was formed in February 1992 with
the Department of Industry as coordinator, with the purpose to further develop and
prepare the realisation of the suggestions made in the IT 2000 report.12 The working
group also commissioned further studies, one of them containing the SiREN initia-
tive, prepared at the Swedish Institute of Computer Science (SICS) in April 1993.

The SiREN report was to become one of the most influential documents in the
Swedish information highway controversy.13 It had been prepared as a comprehensive
IT strategy for Sweden in rivalry with the IT 2000 delegation, directed at giving
Sweden a leading international position in using information technology. At the time
the report was issued, the interest group behind the SiREN proposal consisted of
major actors from the Swedish microelectronics and telecom industry as well as the
research community.14 It was clearly pointed out that this initiative was well rooted

8  Hans Glimell Återerövra datapolitiken! (Tema T rapport 20) (Linköping: Univ., 1989).
9  These were: NMP, Nationella Mikroelektronikprogrammet (1983; STU), IT-programmet (1987;
STU/Nutek—IT-delegationen), MDA-programmet, Människor-Datateknik-Arbetsliv (1987; STU/
Nutek). See Hans Glimell (ed.) Industriförnyelse i Norden. 80-talets programsatsningar på
mikroelektronik (Roskilde: Forlaget Samfundsøkonomi og Planlægning, 1988) and Glimell (1989)
for further discussion of the 1980s programmes. For an English discussion of Swedish IT pro-
grammes during the 1980s, see Eric Arnold & Ken Guy Evaluation of the IT4 programme (Final
Report, Stockholm, May 1992) (Brighton, Sussex: Technopolis & SPRU, 1992).
10  Sten Henriksson “Datapolitikens död och återkomst” in Infrastruktur för informationssamhället.
Teknik och politik (NUTEK B 1995:1) (Stockholm: NUTEK Analys, 1995), pp 13-30.
11  Reported in IT 2000. Svensk informationsteknologis möjligheter under 1990-talet med förslag
till riktlinjer för en IT-politik inom det näringspolitiska området Näringsdepartementet, Ds
1991:63 and Ds 1991:64 (appendices).
12  Karlsson (1996), p 39.
13  IT 2000 SiREN. Ett initiativ till nationell samverkan inom IT-området Näringsdepartementet, Ds
1993:33. (SiREN, Swedish Research and Education Network, coined in analogy with the US
NREN, National Research and Education Network.) (Imagery—to be a siren, to wake up, call to
action?)
14  Participants were: Ericsson, IVA, NFR, NUTEK, SICS, SUNET, Tele2, Televerket, Teleregion
Syd, TFR.
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in the national and international development in this area, and that the objective was
to create a change by going from vision to action. This was to be achieved by a
purposeful attention to applied research, pilot implementations and support for broad
use of new technology. To this end an advanced national communication infrastruc-
ture was demanded, where producers of goods and services as well as consumers
(IT users) could try out new technology together, the report stated.15

About the same time, the Royal Academy of Engineering Sciences (IVA), a
central actor in the Swedish R&D community, had started to give seminars in order
to discuss questions related to information technology. In a way, IVA was to serve as
a mediating link between the SiREN activities and the top political level. The dis-
cussions held at IVA’s section for information technology (Section XII) during the
second half of 1993 were informed by the SiREN activities, and some of the SiREN
people lectured at IVA.16

IVA’s report “How to bring Sweden into the information society now—to pro-
mote employment and economic growth” was presented on December 21, 1993.17 A
main target was the Department of Education, but also the Department of Commu-
nications, the Department of Finance and the Department of Industry were attended
by a delegation from IVA headed by Thomas Glück, chairman of IVA section XII.
The Minister of Education and Science at that time, Per Unckel, reacted quickly and
published the IVA report with a foreword where he pointed out the importance of IT
as driving force towards a new society and reforming power for both working and
private life.18 The suggested actions from IVA’s section XII were quite similar to the
SiREN proposal, but the initiative had to be lifted to the political level since no
single organisation could handle this reform work alone, IVA stated. An IT commis-
sion was suggested, with the task to create a national IT vision and to initiate projects
and follow up their implementation. IVA also pointed to the need for financial means
for these activities, and it was suggested that both the state and the private sector
should contribute.19

NUTEK, the Swedish National Board for Industrial and Technical Develop-
ment, also published a report late in 1993 that became widespread and seems to
have influenced the debate.20 This report, entitled “Computer networks and telecom-
munications, infrastructure for the information society”, was an outcome of the fact
that the responsibility for research within the telecommunication sector had been
transferred to KFB (Swedish Transport and Communications Board) and NUTEK
when Swedish Telecom was made a limited company. In order to stimulate debate
and research concerning these issues, and increase general awareness of the impor-
tance of information technology for the economy and for society, NUTEK had asked

15  SiREN (1993), pp 5-7.
16  Among them Mats Brunell, who was a major propagandist behind the SiREN initiative. See
Karlsson (1996), p 43.
17  Agenda 2000 Ingenjörsvetenskapsakademien, Avd. XII: Hur vi tar Sverige in i informations-
samhället nu—till gagn för sysselsättning och tillväxt rapport Nr. 9, 1994,
Utbildningsdepartementet, Ds 1994:19.
18  Per Unckel, foreword in Ds 1994:19.
19  Ds 1994:19, pp 13-16.
20  NUTEK Datornät och telekommunikationer. Infrastruktur för informationssamhället (Nutek R
1993:66) (Stockholm: NUTEK Analys, 1993). Later revised and published as Infrastruktur för
informationssamhället. Teknik och politik (NUTEK B 1995:1) (Stockholm: NUTEK Analys,
1995).
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some researchers to give a “personal” view. The IVA and NUTEK reports were
referred to by Carl Bildt in his speech at IVA.

These initiatives, proposals and reports had laid a good foundation for the poli-
ticians when the issue of the information superhighways finally was brought on the
political agenda. Maybe thanks to the many investigations made into the computer
and information technology industries, Sweden was well prepared when it finally
became “time to act” for the right-of-centre coalition government, led by Carl Bildt,
six months after the Clinton administration.

“Time to act”—Carl Bildt’s speech at IVA

As we have seen, the official breakthrough of the new Swedish IT policy had been
prepared by lobbyist groups and organisations for some time when Carl Bildt gave
his speech at the Royal Swedish Academy of Engineering Sciences on February 7,
1994. The speech got extra publicity thanks to a spectacular event just a couple of
days before, when the Prime Minister tried to send an e-mail to President Clinton.
The media coverage was massive, but unfortunately Clinton did not observe the
message.21

21  Henriksson (1995), p 24. The President got a reminding phone call, and later a reply was sent to
Bildt.

Display 6:1. The relatively
young Conservative Prime
Minister Carl Bildt showed
an unusual interest in tech-
nology when he took office
in 1991, and liked to pose
with technical gadgets.
When he sent his mail to
President Clinton, on Friday
4 February, 1994, Clinton
did not observe Bildt’s mail
immediately, but somebody
called the White House. This
episode highlights one of the
key issues in our discussion
of the technological dis-
course—when is technology
the end itself, and when is it
used as a means for reach-
ing other ends, e.g. political?
As a rhetorical device,
Bildt’s e-mail had a strong
charge; in 1993-4 few peo-
ple outside the “university
networks community” used
e-mail in Sweden. Therefore
Bildt could allude to an im-
age of being at the techno-
logical frontier by enrolling
IT as his personal interest in
the speech at IVA. (Photo:
Pressens Bild/Leif Engberg.)
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“Sweden towards the IT top”

By his speech at IVA’s 75th anniversary symposium “Man-Technology-Future”, Prime
Minister Carl Bildt made it clear that IT had now reached the top of the political
agenda.22 It was quite a remarkable speech, with a pitch unusual to most Swedish
politicians. The speaker pointed out science and technology—both outcomes of hu-
man activity—as the top driving forces of modern history. He pointed to the shift
from agricultural society to industrial society, and to the shift we were living in right
at the moment, the shift to an information society. And then declared that both the
Government and the nation as a whole must live up to the situation.

The speech, which was quite long, began by posing the question of what the
driving forces behind social progress are. The speaker stated that many have tried to
formulate mechanical laws that explain this process, but that few have been able to
give a satisfactory answer. Instead, it is humankind’s creativity and curiosity that
give each society in each epoch a will to build new, make better, and think longer,
Bildt explained. These three ambitions create an unpredictability of the future, since
tomorrow will bring new discoveries and new thoughts, of things not yet seen. The
important role played by developments within science and technology is coupled to
each individual’s creativity and the entrepreneurship which on both a small and a
large scale has supported the incredible progress humankind has achieved during
recent centuries, Bildt remarked.

The industrial revolution has been very successful, not least in Sweden, but it
has also had negative implications—large-scale production, collectivism, centralisa-
tion. Bildt’s message was that we today stand in front of a new development—
beyond mass production and beyond social engineering, both major characteristics
of the industrial revolution. New findings within science and technology, he pro-
claimed, open the door to change, decentralisation, variety and distribution of power
of hitherto unseen kind and scale, thanks to microelectronics and information tech-
nology.

The highly visionary image of society Bildt painted was tightly coupled to
himself and the neo-liberal ideology he represented. He used his own experiences of
information technology as examples of how things had changed in only a few years
when it comes to the use of computers. When he first entered Parliament in the mid
80s he had brought one of the first PCs—now we were about to get one of the most
IT-permeated parliaments, Bildt remarked. The pronouns “I” and “we” played a
double role in his argumentation: I—Carl Bildt—use the technology of the future,
we—the nation—must make use of it in a purposeful way. But also: I—Carl Bildt—
am in contact with the future, we—the Moderate Party—represent the ideology of
the future. Therefore: “Follow us!”

Bildt’s speech was built around two strong themes, declaring why his message
was so important: i) the transformation from industrial society to information soci-
ety is going on right now; ii) we are living in a time of profound changes in political
and economic systems. Both these, according to Bildt, were of a magnitude that
called for strong political and social commitment, otherwise “we”—Sweden—would
not be able to stay in the front line, where we—in spite of certain political misde-
meanours—ought to be.

22  “Sverige mot IT-toppen”, anförande av statsminister Carl Bildt vid Ingenjörsvetenskapsakade-
miens jubileumssymposium “Människan-Tekniken-Framtiden” i Stockholm kl 11.00 måndagen 7
februari 1994. Mimeo, Statsrådsberedningen, Statsministern, Stockholm, 1994. All quotations
below from the Swedish speech; my translations. See excerpt 6:1.
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The transformation from industrial society to information society raises new
demands on society both in respect of technological preconditions and in respect of
the possibilities for change in themselves, which few, according to Bildt, had re-
alised and even fewer were able to act upon. For this endeavour Bildt wanted to set
up a strong and distinct symbol:

Let us set the goal that by the year 2010 at the latest [we shall] belong to the absolute
spearheads of global development for every aspect of information technology utilisa-
tion.

The social changes Bildt explicitly had in mind were what he called “the global
liberal change of system” and the “technological transformation” that information
and communication technology (ICT) was forcing. Bildt presented the global liberal
change of system, which had led to e.g. deregulation of telecommunication markets
in many countries, as a prerequisite for the transformation from industrial society to
information society. This process Bildt described as more or less already having
happened. Important features of the liberal change of system were, according to
Bildt: political system change, successive withering of collectivism, decline and fall
of centralisation and planning ideologies, the market economy revolution, globali-
sation of economies.

To describe the change from industrial society to information society, Bildt
used an imagery based on technological features. In Bildt’s technological discourse
a clear antithetical relationship existed between the technology of the industrial so-
ciety and that of the information society.

Table 6:1. Bildt’s dichotomisation of pre- and post-information society technologies.

According to Bildt’s analysis, the technologies of the early industrial society led to
collectivism and centralisation while the technologies of the information society
were leading to a society where power and influence were more widely distributed,
which would break up hierarchies and create a new freedom. The computer image
was taken one step further:

Table 6:2. Bildt’s dichotomisation of industrial society and information society computing techno-
logical frames.

industrial society technology information society technology  

computing technological frame big computers small computers (PC)

character of technology raw power and volume the increasingly refined intelligence
and small-scale technology

industrial society technology information society technology  

features large-scale production, standardisa -
tion, collectivism, centralisation

variability, decentralisation, multitude,
spreading of power

raw material coal, steel silicon

computing technological frame mainframe computer microelectronics
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In Bildt’s vision information and communication technologies were connected to
the brain, to our intellectual capacities, as opposed to industrial society technologies
which were connected to physical activities. The “global liberal change of system”,
which was Bildt’s key theme for the speech, could be condensed in the transition
from industrial to information society:

But also the technological change of systems which in a stereotyped and too simplified
a way is often summarised as the transformation from industrial to information soci-
ety. It is no longer the technologies of raw power and giant volumes that dominate—
instead it is those of increasingly refined intelligence and small scale.
    And the two system changes go hand in hand—they both presuppose and enhance
each other.

Carl Bildt took pride in being technically informed, he even boasted a little about it.
When in the speech he gave what he called examples of how IT creates new pre-
conditions for business and industry, he in passing commented that:

All over the world we can see how today the new IT technologies change old industrial
structures. The development is quick. Already, part of the thinking that lay behind the
colossal focusing on the so-called electronic highways is being passed by development.
    There is talk about multimedia and virtual worlds. And what is happening is that new
technological achievements are causing yesterday’s separate computer, telecom-
munications, media and consumer electronics industries to converge.

Bildt wanted to present himself as a man of practical solutions. Matters of such an
importance as the information superhighways, with implications for the whole fu-
ture of Sweden, demanded broad national efforts, was his position. In order to be
able to make strategic moves and decisions, Bildt suggested that a commission should
be set up with himself as chairman.

In the light of the great importance of these questions I will lead the commission my-
self.

By this Bildt indicated great resolve (a rhetorical device to propose action) and also
gave IT top priority on the political agenda. The task of the commission would be to
“focus on possibilities and reduce obstacles to progress”. Key areas Bildt identified
were:

– access to the information superhighways must be widened (“on-ramps”)
– legislation must be developed, not least copyright laws
– computer communication must beintroduced in health care (telemedicine)
– public information must be accessible through computer systems

How will this be done, Bildt asked. Well, it was a matter of paving the way for a
development which was slowly gaining momentum on its own, he asserted. And
then he used a rhetorical device intended to win the listeners for the speaker’s cause.
He admitted that this would cost money.

It is a question of encouraging users, pilot projects, telecommuting, educational sys-
tem, research, and distance learning. It is a matter of paving the way for a development
which is gaining momentum on its own.
    And to some extent it is a matter of money.

Of course he immediately presented a suggestion as to where the money could be
taken from: SEK one billion had already been allotted for research and develop-
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ment, and money from the wage-earnerfunds would be used for IT projects, he as-
serted.23 And then, halfway through the speech, Bildt used an even stronger rhetori-
cal figure when he declared that:

Few efforts are of greater strategic importance for our future than these.

Carl Bildt’s speech was, as we have seen, highly ideological. The visionary tone,
which was supported by an undertone of doom, was tightly coupled to the neo-
liberal ideologies which were influential in Sweden in the early 1990s, of which
deregulation, the weak state, the “market” and individual initiatives were strong
components.24 But Bildt also alluded to a more traditional conservative tradition of
infrastructure policy that in the 19th century argued for the State’s taking active part
and investing in the building of another infrastructure—railway—which was key
political target at that time.

Prime Minister Bildt’s speech announced a new turn in Swedish computing
policy. From now on, information technology would be given the highest political
priority. The new IT commission was announced, and Bildt declared that his gov-
ernment needed no computer or IT minister, all ministers in his cabinet were com-
puter and IT ministers.25

The first IT Commission

A high pace was set. In March 1994 The Government Commission on Information
Technology was appointed with Prime Minister Carl Bildt as chairman. The Minis-
ter of Education and Science, Per Unckel, was to function as coordinator, and sev-
eral members of the cabinet were included, as well as representatives of IT users
from the public, private and academic sectors.26 The IT Commission (“IT-kommis-
sionen”), as it was called, got no formal instructions concerning how to work, but
Per Unckel issued a working plan on April 18 which contained the necessary pro-

23  The “wage-earnerfunds” were a highly symbolic issue in Swedish politics between 1978 and
1995. They were established by the Social Democratic government in 1983 in order to transfer
power from capital owners to wage earners (employees). The funds were heavily criticised by the
right-wing opposition, and were immediately abolished by the new right-of-centre coalition
government led by Carl Bildt in 1992. But problems occurred concerning what to do with the
abundant funds, built up from a type of taxes on company returns (cf. note 29). See e.g. interview
with Rudolf Meidner by Peter Bratt in Dagens Nyheter 4/5, 1997. For an English discussion, see
Gøsta Esping-Andersen The Three Worlds of Welfare Capitalism (London: Polity Press, 1990).
24  For an informative discussion on the neo-liberal doctrines, see Will Hutton The State We’re In
(London: Jonathan Cape, 1995).
25  Carl Bildt, IVA speech 1994.
26  Members of the first IT Commission were: Carl Bildt Prime Minister (chairman), Hans Iwan
Bratt Managing director, LKD, Stig Hagström University Chancellor, Gunnar Hedborg Managing
director, Arvidsjaur Business Centre, Börje Hörnlund Minister of Labour, Mora Kallner Director,
Löwenströmska Hospital, Reidunn Laurén Minister for Constitutional and Civil Law, Martin
Leimdörfer Managing director, Industri-Matematik Inc., Ann-Marie Nilsson Director, STATTEL-
delegation, Mats Odell Minister of Communications, Hans-Inge Persson Director of Education,
Eslöv, Lars Ramqvist Managing director, Ericsson Inc., Peter Seipel Professor, Stockholm Uni-
versity, Olof Stenhammar Managing director, OM Group, Monica Ulfhielm Director, Dialog Inc.,
Per Unckel Minister of Education and Science, Per Westerberg Minister of Industry and Com-
merce, Anne Wibble Minister of Finance, Håkan Wideborg Director, Tele Talk Affärstelefoni Inc.,
Tomas Ohlin Special Advisor to the Commission. See Wings to Human Ability (1994), p 53.
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gramme and priorities.27 Also Government Bill 1993/94:177 on education and re-
search, quality and competitiveness, issued a month earlier, was used as a guideline
for the work of the Commission.28 In this bill an economic plan for information
technology initiatives was presented, containing a foundation of about SEK one
billion, and Parliament needed the Commission’s recommendations concerning im-
plementation of the plan.29 During the spring and summer, the Commission arranged
hearings with representatives of certain companies and organisations, as well as
individuals who presented their views and proposals to the members in order to get
an input to their work.

Six priority areas had been pointed out in the working plan of the Minister of
Education and Science. The use of IT first and foremost be developed in the areas of
central government, municipal and regional government, education, research and
health care, and also in regional policy, such as employment and local service is-
sues. Cooperation with other public and private sector organisations and companies
was stressed.30

In August the first report from the IT Commission was presented. This was to
become the first and only report under the right-of-centre coalition government led
by Carl Bildt. In the election in September 1994, the Social Democratic Party won,
and the preconditions for the IT Commission were changed quite dramatically. The
new government, led by Prime Minister Ingvar Karlsson, presented a much cooler
attitude towards the information technology issues. Because of this, it is necessary
to talk about a first and second IT Commission, depending on what government it
worked under.

Top Managers’ Forum

Parallel to both the IT Commissions another committee worked which was called
“Top Managers’ Forum”.31 Top Managers’ Forum was established in the spring of
1994, as a joint task group to promote the use of information technology in public
administration.32 It was led by the Minister of Finance, and consisted of the Director
Generals of some ten civil service departments, as well as the Directors of the Swed-
ish Association of Local Authorities (“Kommunförbundet”) and the Swedish Fed-

27  Per Unckel Arbetsplan för informationsteknologikommissionen Minister of Education, April 18,
1994.
28  Bill 1993/94:177 “Utbildning och forskning. Kvalitet och konkurrenskraft” (dated March 24,
1994).
29  Karlsson (1996), p 48. The Foundation For Knowledge and Competence Development (“KK-
stiftelsen”) was formed in the spring 1994 after decisions in Parliament under the right-of-centre
coalition government. It received about SEK 1 billion and was to function as executor of the IT
Commission’s proposals (see SOU 1995:68, p 9). This was money from the so-called “wage-
earnerfunds”—yet another incentive for the Bildt Government to invest them in the “future”.
Which can also explain why the Social Democratic Party was so indecisive about how to carry on
the IT Commision’s work after the 1994 elections. They wanted to bring the money back to the
State, but this was impossible since most of it had been buried in foundations that could not
legally be deprived of their capital. KK-stiftelsen is now (1997) conducting many large projects
and sponsoring activities mostly within the educational sector. Cf. note 23.
30  Unckel (1994).
31  In Swedish the group was called “Toppledarforum. IT i offentlig samverkan”. Source: http://
toppled.nutek.se/sid3ne.html, Wednesday 23, October 1996.
32  Cf. directives for the new IT commission (Jan. 19, 1995), p 4.
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eration of County Councils (“Landstingsförbundet”). Top Managers’ Forum initi-
ated several inquiries into the use of IT within public administration, among them:
LEXIT dealing with legal aspects of the public use of IT (Datainspektionen), elec-
tronic commerce, the use of Electronic Data Interchange (EDI) for public purchas-
ing, the use of WWW to distribute official information (SCB).33

“Wings to human ability”

Returning now to the first IT Commission, its first report was called “Information
Technology—Wings to human ability”.34 This was probably the most visionary docu-
ment of this whole controversy, and also that which most resembles the Clinton/
Gore “Agenda for Action” and the Bangemann report.35 It was a highly rhetorical
text, which lends itself to many reflections on computing discourse. At the same
time, it was quite detailed in describing technological solutions, statistics on compu-
ter use, etc.

Display 6:2. “Wings to human ability” had a highly rhetorical pitch. It was one of the most visionary
and at the same time most technically detailed texts of the whole info-highway hype in Sweden. The
cover of the 50-page brochure showed a sculpture of the goddess Nike, representing victory, with
large wings spread all over the page, photographed in a somewhat odd angle. Wings are tradition-
ally used on angels, geniuses, demons and fairies to symbolise their capacities of leaving earthly
weightiness for more elevated conditions.
    We see the sculpture from behind, the wings being the most prominent part. Outlined in front or
above the goddess is a computer. Is she flying, is she leaving us behind or leading the way? Why does
she turn her back towards us? (Source: “Information Technology—Wings to Human Ability” (1994).)
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In the introduction, signed by Prime Minister Carl Bildt, the assignment for the
Commission was presented as “to promote the utilization of information technology
in Sweden as a means of improving the quality of life and Sweden’s international
competitive position”. Also the central position of the IT Commission was stressed:
“Members of the Commission include several government ministers and a number
of prominent representatives of industry and commerce, the education sector, public
administration and other areas of society.” We are left in no doubt that this project
had top political priority. Both analysis, visions, objectives and guidelines presented
in the report had a definitive tone to them, an observation which was confirmed by a
short comment in the introduction on whether these were “musts” or “shoulds” or
just “ways of doing it”.36

The technological frame of this report was clearly expressed: “The term in-
formation technology—or its customary abbreviation ‘IT’—has its weaknesses when
it is used to describe the entire scope of the area which we are interested in”, Carl
Bildt explained. But “we” had decided to employ the term anyway, and to let it
cover a “broad spectrum of opportunities and methods for developing and transmit-
ting knowledge and information”. Further, Bildt declared, it was important to note
that technology was nothing more than a tool, a means of achieving values of both
an individual and broader social nature.37

This very extensive definition of technology and its status in the Commission’s
conceptual frame was a major characteristic of the whole report. Even though tech-
nology was explicitly seen as a means for social change, all recommendations con-
cerning how to maintain Sweden’s position as “affluent society” were technical. By
introducing more IT to exploit the knowledge and information revolution, a “vi-
sion” of a balanced development of Sweden in both social and geographical terms—
by moving us closer to the international market—was conjured up.38

Three objectives for the development and utilisation of IT were presented, each
of them directed towards how the most could be made of the utilisation of this new
technology:

• Sweden shall be a society in which modern IT helps to give everyone a higher quality
of life and a high standard of living. Everyone everywhere must be able to use in-
formation technology—not just people who are specially skilled in IT applications.
This involves a considerable change in forms of work and life-styles, but it also means

33  See e.g. Toppledarforum & Kommunförbundet Elektronisk handel för kommuner, landsting och
stat Rapport 1995-02-10 (Kommunförbundet, 1995); Toppledarforum & Datainspektionen LEXIT.
Förstudie Januari 1995 (Datainspektionen, 1995), LEXIT. Scenario om den offentliga förvaltnin-
gens IT-användning år 2005 Bilaga 2, Januari 1995 (Datainspektionen, 1995); Toppledarforum &
Statistiska Centralbyrån Det offentliga Sverige på Internet. WWW för informationsspridning
Rapport, Dnr 96/2206 (Statskontoret, 1996).
34  Government Commission on Information Technology, The Prime Minister’s Office Information
Technology—Wings to Human Ability (Stockholm, 1994). The original report was written in
Swedish SOU 1994:118 Informationsteknologin—Vingar åt människans förmåga Betänkande av
IT-kommissionen, Stockholm 1994. All quotations from the English edition.
35  European Union, Europe and the Global Information Society. Recommendations to the Euro-
pean Council (Brussels: European Commission, 1994). This was often referred to as the “Bange-
mann report”, after Martin Bangemann, chair of the EU high-level group on the information
society.
36 Wings to Human Ability (1994), p 5.
37 Wings to Human Ability (1994), p 5.
38 Wings to Human Ability (1994), pp 6-7.
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playing down the dramatic aspects of the utilization of IT so that information technol-
ogy in the future is seen as [being as] natural as “pen and paper”.
• The new technology is to be employed for seeking information and knowledge, for
education, for art and science, for business and for public services. IT must improve
quality in many areas, not merely in the field of entertainment, films and computer
games. The status of Swedish culture and of the Swedish language must be particularly
safeguarded in this information process.
• IT has direct and decisive effects on the competitiveness of the Swedish economy. As
a result, companies operating in Sweden and their employees must have the best pos-
sible prerequisites for the utilization of IT. The needs of small and mediumsized com-
panies must be carefully noted. Swedish competence, know-how and information en-
vironments must be attractive and dynamic in international terms. This is the only way
to create more jobs, jobs which have greater development potentials. 39

These objectives were exacting, both for the individual and for society. To live up to
them, everyone had to adapt to the new conditions given by IT in order to maintain
high living standards. Implying that “you’d better learn, or…”. But at the same time
it was stated that IT must become “as natural as pen and paper”, and therefore this
conversion should not be too difficult. The latter two objectives put a greater de-
mand on society: the underlying message was that at the same time as Sweden must
open up for internationalisation, adapting to social and technical standards of for-
eign actors, we should protect our national culture and language against unsound
influences from abroad.

The “Wings” report fell into two parts. The first one, entitled “Our initial rec-
ommendations” contained a long list of rather detailed statements sorted under the
headings: “General”, “Education and research”, “The legal system”, “Public admin-
istration”, “Health services and medical care”, “Communication networks”, “Indus-
try and commerce”, “IT research”, “Other important areas”. For each subject two
questions were posed: “What is to be achieved?” and “How should this be achieved?”
Point by point, problems and solutions were presented and the Commission ex-
plained how the Government either could promote, facilitate, urge, encourage, or
provide means for a better and wider utilisation of IT.

The second part of the report, called “Background”, contained a twenty-two
pages long discussion of the new general conditions for society IT posed, the po-
tential of information technology, and Sweden’s current position and opportunities
under these conditions. Some of the most important new general conditions given
were: internationalisation, the breakthrough of IT, political implications of the fall
of the iron curtain, new openness in society, schools no longer had monopoly on
teaching, social change–no social change dependent on IT.40 Sweden’s current posi-
tion was described as both good and bad. We had a good standard of telecom net-
works, high percentage of computers in working life as well as in homes, and were
rapidly achieving wide use of new information technology.41 But availability does
not automatically mean use, the report stated, and this was a problem, the Commis-
sion complained.42 People were not too positive towards computerisation. Not least
in the educational system, which the report pointed out as an especially unwilling
environment for the introduction of IT.43

39 Wings to Human Ability (1994), p 7.
40 Wings to Human Ability (1994), pp 30-31.
41 Wings to Human Ability (1994), p 37.
42 Wings to Human Ability (1994), p 42.
43 Wings to Human Ability (1994), p 37.
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The role of the State was that of a provider and remover of obstacles to a mar-
ket-driven development of IT utilisation.44 The central government was seen as one
actor among many—prime movers of development were the interests of individuals,
people as well as companies. To speed up development, until a critical mass was
reached, thus became one of the most important tasks for the central government as
well as other public bodies, the Commission concluded.45

The most conspicuous imagery of the “Wings” report was of course the meta-
phor used in the title. In his speech at IVA Carl Bildt had already made use of a
“wing” metaphor when he described how young boys and girls who were develop-
ing new software and systems tried to break away from the big companies and start
new small enterprises “to try their ideas and spread their wings”.46

This time a whole nation should learn how to fly.

Human beings have a great capacity for growth and development. If applied in the
right way, information technology gives this capability wings—wings to take off and
which can overcome distances, wings to realize what would otherwise be unachievable
ambitions and wings which make it possible to revolutionize everyday situations and
working life.47

This anaphora amplifies and exemplifies future prospects connected to information
technology by most propagators.48 The Swedish IT Commission tied three symbols
of change to IT which would make life better for everyone: geographic roundness
(Sweden is a long, sparsely populated country), realisation of dreams (of indepen-
dence), transformation (of social structures). But even visions must be grounded in
some kind of reality, therefore the focus of the Commission’s work, it was declared,
would be on the use of IT,

since we are convinced that the best way of promoting a real breakthrough for this new
technology is by encouraging utilization. Wings can only be employed for take-off if
they are actually used.49

Obviously IT utilisation was seen as a way of taking the whole nation to the future.
Another image describing technology’s strong power as transformer of society was
used in the following passage. IT, like older technologies which have revolutionised
people’s possibilities of communicating, was opening up new opportunities for the
communication, exchange and utilisation information, it was suggested. And:

Just as the harnessing of sources of energy by industrial society was a lever for human
muscular strength, modern IT is a lever for the human brain—and, correctly used, for
human reason and wisdom. IT gives human ability wings.
    IT is not only—or even primarily—a replacement technology, which makes what
we already do today easier, faster and more efficient—instead, it is a technology which
makes possible new ways of existing, working, meeting and communicating.50

44 Wings to Human Ability (1994), p 49.
45 Wings to Human Ability (1994), p 50.
46  Carl Bildt, IVA speech 1994.
47 Wings to Human Ability (1994), p 6; my underlining.
48  “Anaphora”: repetition of a word or words at the beginning of two or more successive clauses
or verses esp. for rhetorical or poetic effect (def. from Webster’s Third New International Diction-
ary (1981)).
49 Wings to Human Ability (1994), p 9.
50 Wings to Human Ability (1994), p 32.
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Here we again recognise the imagery used in Bildt’s speech. The technologies of the
industrialisation period were mainly intended for empowering human physical ca-
pabilities. The steam engine was a replacement of humans and horses, the older
computers were replacements of people (automation)—but information technology
is used for enhancing human faculties or making better use of our brains. It is inter-
esting to note that human reason and wisdom were given as specifications of what
IT can enhance, not only calculation and/or communication speed.

Many of the standard buzzwords connected to modern computerisation dis-
course were repeated here as well: education, health care, defence, environment,
global, international, multinational, culture, the disabled, integration, were mentioned
as possible areas of utilisation. Some phrases which we recognise from other texts
were for example: “conditions for and pace of change will accelerate further” (p
31); “meet the future” (p 31); “centrally controlled technologies—decentralised net-
works” (p 8).

Even though all suggested ways of making use of IT were very technological
(better networks, new types of media and storage), the report again and again re-
peated that IT was only a means for achieving something else. IT would fundamen-
tally change our way of living, but at the same time the message seems to have been
that this was nothing to pay attention to. The following quote, taken from the section
entitled “The potential of information technology”, strengthens my suspicion that
the strong dedication to IT by Carl Bildt and the right-of-centre coalition government
was in fact an expression of ideology:

technology is merely a tool, a means to realizing to a greater extent values of a more
individual and social kind.51

The gains for the individual were improved quality of life, with e.g. more and wider
social contacts, a more varied choice of cultural activities, recreation and en-
tertainment, and also increased opportunity for entrepreneurial undertakings, an ex-
panded market for products and career opportunities, better education and a freer
way of living.

“The quality of life of everyone can be raised”

In a way, “Wings” was a very detailed examination of information technology and
the possibilities it offered our society. This means that it sometimes gets quite bor-
ing to read every single statement about IT and its utilisation in the report. On the
other hand, “Wings” is a very interesting document because it in minute detail lists
what people believed about IT in Sweden in 1994. The value becomes even greater
if we consider that they were some of the most influential IT users at that time, when
it comes to applications of social importance.

The value is less obvious when we realise that the document was very pro-
grammatic. Even though we were presented with dozens of examples of problems
and measures to solve them, possibilities and effects of IT utilisation, Wings to Hu-
man Ability leaves one strangely unaffected. All these examples become nothing
since we are never given the reasons why our whole society must plunge itself into
this new computerisation wave. The only explanation given was that the future al-

51 Wings to Human Ability (1994), p 33.
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ready had been going on for a while and that we must follow, otherwise Sweden
would lag behind. And that

with the aid of the new technology it will be possible to develop prosperity and living
conditions. The quality of life of everyone can be raised. 52

But this was (pure) ideology, in agreement with the neo-liberal vision. According to
this, the IT revolution was being made possible by internationalisation and the de-
regulation that became possible after the end of the cold war. No explanation as to
why Sweden’s government was so anxious to push the introduction of different elec-
tronic means of communication was ever presented. Everything only existed, the
development was inevitable—and desirable.

And everything only existed on the conditions set by technology. In Bildt’s
ideology, people must adapt to the technological development, not vice versa. Though
indeed many of the presented examples led to improvements for each individual, the
point was that he never let us say no as a nation. It was not possible to vote no or
abstain from voting with regard to the “global liberal change of system”.

A short discussion of risks and problems connected to information technology
utilisation was made at the end of the “potentials” section.53 But these complex
issues were never taken into serious consideration, mostly it looks like a concession
to those who were pressing for a consequence debate. Items discussed were:

– quality of information

– IT in itself may be associated with special drawbacks like:
• threat to personal integrity
• a drawback that not everybody wants to learn how to use IT; resulting in new

type of illiteracy
• vulnerability if relying too much on electronic systems (but this is also decreased

with IT)
• cultural dominance (Sweden’s specific cultural features threatened by global

media interests and language influx)
• instability of working life: new jobs created, others will disappear, work organi-

sation will fundamentally change

But the greatest risk, which must be given much more attention than the ones listed
above, was technology itself, according to this analysis. Not IT and the modern
communication technologies, but old production technologies. If Sweden was to
maintain a leading position, the first IT Commission stated, it was much more prob-
lematic to lag behind technologically and intellectually than to lose a few jobs, since
we could never compete with low-wage countries in labour-intensive production
anyway.54 Therefore we had no choice but to jump on the IT bus.

A change in direction (and pace)

The new Social Democratic government, which took office after the election in Sep-
tember 1994, set a much lower profile on the whole information superhighway project.

52 Wings to Human Ability (1994), p 35.
53 Wings to Human Ability (1994), pp 35-36.
54 Wings to Human Ability (1994), p 36.
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Even though the new government went along with most of the recommendations
made by the first IT Commission, they nevertheless, as we shall see, took a more
balanced approach to the info-highway issue.

While they were in opposition the Social Democratic Party had prepared an
information technology policy document which had a slightly different bottom line,
expressed already in the title, “Information technology for everyone”.55 This report
was highly critical of the right-of-centre coalition government’s “lack” of economic
policy, and wanted to establish an IT policy based on cooperation and pragmatism,
not on the elitist visions which they accused the first commission of presenting.

The second IT Commission

The second IT Commission was appointed in January 1995, under the leadership of
the Minister responsible for Coordination in the Cabinet, Jan Nygren. At the same
time the Government appointed a Youth Council for Information Technology.56 The
eleven-page directives for the new commission were not radically different from the
first one’s. It can also be noticed that the high-level position given to the first, with
several members of the Cabinet appointed, had been reduced. Instead the consulta-
tive function was stressed, and terms like “promotive”, “knowledge diffusion”, “be
oriented”, “prospective”, “highlight the consequences”, “gather suggestions for con-
crete actions” were used to describe what the Government expected the second IT
Commission to do.57 The areas towards which the commission members should
direct their work were: how to stimulate new SMEs (small and medium-sized enter-
prises); development of working life and work organisation; knowledge and educa-
tion; communication networks and legal aspects; public sector; culture and media;
consequences of IT use (vulnerability, alienation, regional policy, equality).58

In one of the first paragraphs of this text, the Government repeated the asser-
tion that an increasing part of society was now based on knowledge and information
processing, hence the information society had become a fact (a “reality”)—which
was the bottom line of many IT visions of the early 1990s.59 Another key argument
regarding why the State must take action was that industrial structure, work condi-
tions and ways of living were changed. Thanks to new technological solutions
telecom, computers, media and home electronics were being integrated and linked
across national borders.60

In the directives for the new IT Commission many central arguments reflecting
computer rhetoric were repeated. But we can see a clear change from the two previ-
ously discussed texts (Bildt’s speech and “Wings”) in the amount of visionary ele-
ments used in the description of both technological and social prerequisites. This

55  Sveriges socialdemokratiska arbetareparti Näringspolitik för tillväxt. Informationsteknologi åt
alla (Stockholm: Sveriges socialdemokratiska arbetareparti, 1994).
56  Sveriges Regering Kommission för att främja en bred användning av IT Kommittedirektiv, Dir.
1995:1, and Ungdomens IT-råd Kommittedirektiv, Dir. 1995:2. The Youth Council for Information
Technology commenced its work under the name The IT-Generation, and toured schools with an
enlightenment message directed towards the students in 1995-96.
57  Dir. 1995:1, p 7 (in Swedish the words “pådrivande, kunskapsspridande, orienterad, framåt-
blickande, belysa vilka följder, ta fram förslag till konkreta åtgärder” were used).
58  Dir 1995:1, pp 7-11.
59  Dir 1995:1, p 2.
60  Dir 1995:1, p 2.
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document was much less high-flying. Technological development was taken—if not
for granted—at least at face value. The attitude was that information technology had
come to be an important and/or unavoidable part of our society, but that the implica-
tions for both individuals and society must be kept under close observation, even if
we could not control them fully. This attitude towards technological change can be
studied in the four categories of arguments used in the directives as to why the work
of a state IT commission was necessary, summarised below (my translation):

Table 6:3. Arguments used in the directives for the second IT Commission. (Source: Kommission för
att främja en bred användning av IT, Committee Directives Dir. 1995:1; my translation.)

Economic – international economic integration makes quick exchange of information an important asset in compe -
tition (p 2)

– the use of IT a key factor for economic growth and creation of new job opportunities (p 2, 5)
– a risk of economic and cultural imbalance and of the dominance of companies and countries that get

an early control over the new technology (p 6)

Political – the political leadership now marks the importance of IT (p 2)
– a need for certain strategic initiatives from the State (p 3)
– the Government has a special responsibility for making IT a positive driving force in social develop -

ment (p 5)
– increased utilisation of IT within public administration is necessary from the point of view both of effi -

ciency and of service aspects (p 6)
– public access to information about what is being done in public regime is important for the develop -

ment of democracy (p 6)

Social – IT a positive driving force in the development of society (p 2)
– IT changes peoples´ ways of living (p 2)
– IT changes social, geographical, and cultural patterns (p 2)
– initiatives in the IT field must have strong support among all actors (p 5)
– awareness of risks in connection with IT is important (vulnerability, alienation), society must act

against these (p 5)
– each individual’s needs and possibilities must be taken into account (p 5)
– equal access to technology and information must be granted (p 5)
– the school has an important role in an active effort against the emergence of knowledge and social

gaps (p 5)
– producers and users have partly different reasons for their interest in new information technology (p 5)

Technical – Sweden’s information infrastructure is mostly well-developed (p 4)
– the expansion of networks is made fast and by different companies in what is commonly called the

electronic highway structure (p 6)

As we can see, the arguments related to two symbolic spheres. The first was built on
the evolutionary power of technology for economic, social, cultural and geographic
patterns. This was seen as something positive, which the State must try to master
and make use of. The second was built on a technological frame which information
technology was part of, a frame which we must approve of, whether we wanted to or
not. This could be a way of expressing a negative attitude towards IT: opposing a
technological frame which had turned almost into ideology, forcing society in a
direction which was controversial, and ought to be more discussed. But the politi-
cians did not have enough power to take control, was one underlying message. In-
stead they (we) had to live with the development. This might be described as a
defeatist attitude, following along the “technics out of control” argumentation which
says: evolution runs on, humankind can do nothing about it, there are certainly risks
in connection with technological development, but the risks will be even greater if
we do not follow along. (In this case: Sweden lags behind—we can’t say no.)

Rhetorically, the examples listed above follow a direct way of argumentation.
A number of non-polemic statements taken from reality, that imply consensus, con-
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sciousness and authority, were used to win adherence for this way of conducting IT
policy-making. Underneath a totally opposite message was expressed: “this is not
our fault”, “we have no responsibility for this development”. (“We” being the Social
Democratic government.)

The key phrases used in this argumentation belonged to a few standard types.
These were used very much as “buzzwords” by many actors, with a specific rhetori-
cal charge in the discourse we are following. Purely positive buzzwords were: “in-
ternationalisation”, “important asset”, “key factor”, economic growth”, “creation of
new jobs”. These related this text to the future, to a political will to promote progress.

Positive, but with a negative undertone to them, because the argument could be
turned into the opposite, were “increased utilisation” and “access to information”.
“Increased utilisation” implied efficiency but held a negative aspect since it would
cost the state a lot of money, and “access to information” pointed to an often ex-
pressed fear in debates on computerisation and democracy: when things are “put on
data” something is lost, uncontrollable from both the individual’s point of view and
that of the authorities.

Negative consequences were implied by terms like “risks”, “imbalance”, “domi-
nance”, “control”, “knowledge and social gaps”. The imagery here was taken from
the political scene, with mostly system metaphors, relating computers and IT to
human abilities. These were problems that the Government had special responsibility
for. And it was necessary to point out that also this Government could show resolve
to take action—just like the previous one.

Some of the statements were neither positive nor negative, rather they expressed
an ambivalence with regard to the social implications of IT. The three frank asser-
tions that “IT is a positive driving force in the development of society”, “IT changes
people’s ways of living”, “IT changes social, geographical and cultural patterns”, in
spite of the overall positive tone, all contained the negative interpretation of IT pointed
to above. What if this technology-driven social change was not good at all, seems to
have been the underlying fear. To meet these developments, the Government had to
act accordingly and with authority. The suggested counter-measures—to take “stra-
tegic initiatives”, gain an “awareness of risks” and meet its “special responsibili-
ties”—were expressions of a political will strongly conditioned by technological
development.

Technology as such, on the other hand, was very much left out of this dis-
course—other actors were already taking care of the technical side of the infrastruc-
ture construction. The state might have to take care of individuals and organisations
that had little or no commercial value, but the industry was not targeted for political
influence (or interference).

In summary, we find that the directives for the second IT Commission were
somewhat defensive. A reflective approach, which could be found even in this short
text, was used, quite different from the aggressive proclamations made by Carl Bildt.
But this document was only intended to set the new information technology com-
mission to work. Had the tone changed when they reported their progress six months
later?
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The blue and yellow flag—IT Swedish style

In June 1995, the second IT Commission presented their first report, called “The IT
Commission’s Work Programme”.61 This working programme was a genuine policy
document of some 30 pages, presenting things that “should be done” and what “the
Government intends to do” within the IT sector. In the preface due tribute was paid
to the first IT Commission, when the new commission declared that its own work
was “in every important respect” built on the grounds established by its predecessor.62

The tone of the report was set already in the second paragraph with phrases like
“very fast development”, “new means of communication permeates all industrial-
ised countries”, “an exciting development which no one can predict”, “but the coun-
tries that on a broad front manage to utilise the new facilities”, “will win competi-
tive advantages and improve the quality of life of the population”.63 Rhetorically,
this passage had a double message—there is a war to win, on a battlefield which is
only partly known, but we (Sweden) are mastering the weapons, almost. Therefore,
we must not lose control by lagging behind.

61  SOU 1995:68 IT-kommissionens arbetsprogram 1995-96 Betänkande av IT-kommissionen,
Stockholm 1995.
62  SOU 1995:68, p 3; my translation.
63  SOU 1995:68, p 3; my translation.

Display 6:3. The blue-and-yel-
low booklet containing the
working programme of the sec-
ond IT Commission for 1995-96
(SOU 1995:68) was a low-keyed
policy document—with very at-
tempt at being visionary. The
rhetoric of using the flag as
background for an illustration
alluding to the global aspects of
the “IT-revolution” underlines
a nationalistic tendency differ-
ent from Bildt’s. Rooted in Swed-
ish traditions of democracy,
equality and common sense-so-
lutions, it also hinted at an “us
and them” division. “Them”
represented by the globalised
information infrastructures
threatening these values.
(Source: SOU 1995:68 IT-
kommissionens arbetsprogram
1995-96, Betänkande av IT-
kommissionen, Stockholm
1995.)
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The rest of the preface dealt only with practical matters. How the work would
progress, when the Government could expect reports, etc. And as a final point, very
factual but still with the charm of novelty, a URL (http://www.sb.gov.se) and a phone
number for modem connection were given.64

The second IT Commission presented two other publications in 1995, and initiated
several investigations, most of them to be reported in 1996. The two publications
were a short summary of the working programme SOU 1995:68 called “Communi-
cation without frontiers”, and a survey of computer usage statistics called “Com-
puter use 1995” in cooperation with Statistics Sweden (SCB).65

For this study, the document intended for the public might be of greater interest
than the state official report, since we can expect that a more rhetorical pitch was
used when “talking to the people”.

“Communication Without Frontiers”

The summary version of SOU 1995:68 had about the same contents, but used a
somewhat different stylistic level.66 Noticeable was the use of the first person plural
pronoun “we” throughout the text, e.g. “we will”, “we intend”, “we think”, “we can
see”, “our most important task”, “as members of the IT Commission we…”, which
implies the increased intimisation which can be found in official texts from the last
ten years.67 Another general observation is that in this text, directed towards a “non-
professional” (i.e. non-politician) audience, comparatively much room was given to
a discussion of risks, consequences and inequality as an outcome of information
technology use. Maybe this was a reflection of the composition of the second IT
Commission, with several representatives from the industry and labour-market or-
ganisations, as well as universities, municipalities and “ordinary people” appointed.68

64  SOU 1995:68, p 4. URL = Uniform Resource Locator; term to denominate World Wide Web/
Internet addresses.
65 IT. Kommunikation utan gränser. Sammandrag av SOU 1995:68 rapport från IT-kommissionen,
juni 1995 (Stockholm, 1995), and Datorvanor 1995. Undersökning gjord på uppdrag av IT-
kommissionen Statistiska centralbyrån, 1995 (Stockholm, 1995).
66 IT. Kommunikation utan gränser (1995). For the following analysis I will use excerpts from the
English version of the text IT. Communication Without Frontiers Report by the Swedish IT
Commission, June 1995 (Stockholm, 1995).
67  For a discussion of advertising language in bureaucratic texts, see e.g. Norman Fairclough
Discourse and Social Change (Cambridge: Polity Press, 1992) and Language as Power (London:
Longman, 1993); see also Kurt Johannesson Retorik, eller konsten att övertyga (Stockholm:
Norstedt, 1990), pp 190ff.
68 IT. Communication Without Frontiers (1995), pp 3, 15. Members of the second IT Commission
were: Jan Nygren Minister responsible for Coordination in the Cabinet Office (chairman), Stig
Hagström University Chancellor, Lars Engqvist Director, Swedish Film Institute, Margaret Foyer
Director, County Administrative Board, Boel Flodgren Vice-Chancellor, University of Lund, Ulla
Frang Director, Telefrang AB, Gunnar Hedborg Director, Näringslivscentrum Arvidsjaur, Mona
Hillman Pinheiro Association Secretary of the Workers’ Educational Association, Eva Jacobsson
Director, Institute for the Disabled, Jan-Åke Kark Director, Ericsson Microwave Systems AB,
Mirka Mikes Lindbäck Director of Research, ABB Atom AB, Ann-Marie Nilsson General manager,
STATTEL Delegation, Ingela Ronnheden Nurse, Gothenburg Östra Hospital, Peter Seipel Profes-
sor, University of Stockholm, Olof Ulander Divisional manager, Telia AB, Anne-Margrete
Wachtmeister MBA, EU Commission Brussels.
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But it can also have been a deliberate rhetorical device—by presenting both pros
and cons of IT use and even taking on the role as “playing the devil’s advocate” to
“critically examine to what extent the focus on IT is really justified” the Commis-
sion, now personalised as a “we”, had a much better chance of winning the adher-
ence of the disbelieving inhabitants.69

A lot less was said about IT and gender, even though nine of the fifteen Com-
mission members were women. The question was touched upon indirectly, through
discussions of working life, work organisation and social consequences of IT use,
and in a paragraph mentioning issues the Commission had not (yet) dealt with.70

The lay-out of the brochure was plain, with rather small type, short paragraphs,
spacious text-faces and centred headings. The text was greyish-blue on light-light
yellow paper. The cover was the same as SOU 1995:68, blue with a yellow cross,
representing the Swedish flag. A remarkable thing was that there was a photo of the
Minister responsible for Coordination in the Cabinet, Jan Nygren, appeared on photo
in the foreword page. The foreword was also signed by him in his double role as
Minister and chairman of the Government’s IT Commission. In the picture, Jan
Nygren was looking right at us, with a steady gaze that was intended to infuse con-
fidence. (Maybe he wanted to be an icon of IT himself?)

The other pictures in this document were chosen to illustrate the common-
placeness of the new technology. Small drawings of “spinning electrons”, “an old
man”, “a floppy disk”, “schoolboy”, “book”, “CRT screen”, “woman at computer”
(non-Swede), “woman with briefcase” (Scandinavian looks), “small baby on screen”
underlined the message of the whole document: “We are taking care of everybody,
this is everybody’s business, not just that of the smart men mastering technology.”
This message might be compared with that of Carl Bildt, who gave an elitist touch to
the project with a message running: The IT society belongs to the future and to those
who are quick-smart-young enough to jump on the bus.

69 IT. Communication Without Frontiers (1995), p 13.
70 IT. Communication Without Frontiers (1995), p 14.

Display 6:4. “Communication without frontiers” was illustrated with small drawings of everyday
character, showing different people that might benefit from IT use. (Source: IT. Communication
Without Frontiers report by the Swedish IT Commission, June 1995.)
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The basic way of argumentation throughout the whole text was dichotomisation.
The good and bad sides of IT were set against each other, and the role of the com-
mission was described as being mediator between these. A number of themes were
used to present these oppositions, the most important of which I have distinguished
as: new social organisation, IT makes a better world, IT and economic progress,
Sweden’s position in the world, law and legislation, politicians needed to balance
progress, the role of the IT Commission. (These were not the same as the headings
used in the document.) Again, we can recognise many of the key areas identified by
the Clinton/Gore administration, and then repeated more or less unchanged in most
Swedish texts previous to this.

The technological frame of this discourse—in which the coming of the infor-
mation or knowledge society was considered more or less as a fact—was that “IT is
a combination of computers and telecommunications—a marriage between micro-
processors and the telephone”.71 This definition of technology was not very differ-
ent from that of the first IT Commission but there were some important disparities in
the expectations of what the technology could bring about, mostly in that the first
commission saw few or maybe no bad consequences of IT, while the second com-
mission expressed much uncertainty about this.

A general observation is that this document had a humbler tone than the “Wings”
text. The second IT Commission seem to have been in earnest when they on page
fourteen admitted that they were aware that several areas were not covered in the
working programme (infrastructure, networks, democracy, citizens’ influence, how
more women could become active and positive users of IT), but that they had started
to deal with these as well.72

At last—a “real” IT policy

A little more than six months later the Government presented its suggestions con-
cerning how the work should continue. Government Bill 1995/96:125, called “Dis-
positions for broadening and developing the use of information technology” and
based on the work of the second IT Commission, was presented to Parliament on
March 7, 1996.73 This extensive 94-page bill, which in many ways resembled the
“Computer Bill” of 1963, contained proposals for a comprehensive national IT strat-
egy, pointing out Sweden’s future growth into an information and knowledge soci-
ety. Suggestions were given for high-priority tasks for the State within the legal
system, for education and for public information access. An action programme for
broadening and development of information technology use was also given.

It was pointed out that the suggestions were given as a part of the Govern-
ment’s overall endeavour to support social growth and employment. Basic social
goals such as democracy and justice should be strengthened by giving the entire
population access to take the possibilities information technology offered, it was
stated.74

71  IT. Communication Without Frontiers (1995), p 4.
72 IT. Communication Without Frontiers (1995), p 14.
73  Bill 1995/96:125 “Åtgärder för att bredda och utveckla användningen av informationsteknik”
(dated March, 1996).
74  Bill 1995/96:125, p 2.
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A change in rhetoric was apparent: after the high-flying visions presented in
“Wings to human ability”, we were now back in the times when the State was strong
and could (at least partially) direct the development. Computerisation was again a
means for social progress, not an end in itself.

On the next page,  a comparison of two central passages from Government Bill
1963:85 and Bill 1995/96:125 is made. The excerpts can be said to comprise the
main message of both bills, therefore they offer an opportunity to compare the argu-
ments, stylistic level and vocabulary of similar texts with some 30 years between
them.

The lines of argument were strikingly similar. Of course a couple of new issues
had been added, but the similarities were in the majority. A main difference lay in
the choice of words, and in the values of the words. While the older text was more
concerned with technical details and the function of computers, the newer text fo-
cused on consequences for society. This might of course be an outcome of the slightly
different scope of the two documents.

In 1963 computers presented a promise of the expansion of society—or more
precisely in Bill 1963:85, the expansion of the State administration—with the help
of computer technology. Rationalisation was the key word. The main objective for
this process was not to decrease governmental spending by savings in the existing
organisations, but to “by increased effectiveness and by rationalisation create room
for the increasingly demanding social and political reform politics”, as historian
Thorsten Nybom has described it.75 The objective for computerisation of the state
administration was to increase efficiency to be able to expand, not only to save
money. Thus, the rationalisation argument in combination with a resolute coordina-
tion of EDP activities was the strongest argument as to why computer technology
should be implemented. A centralist model was dominant: strong central actors with
big centrally located computers were seen as the “normal” solution.

In 1996 the objective was to present a national IT policy aimed at directing
Sweden’s continued advance into the information and knowledge society. This was
to be achieved by “broadening and developing the use of information technology”.

Analysis—comparison of texts
In order to compare the arguments of the two bills, I have divided the quotations into
sections following the issues discussed. In the following each section is commented
on:

Section 1:
The first lines are almost identical in meaning: “In today’s expanding society a strong
need for increasingly detailed information as a means for directing a planned activ-
ity is at hand” was the bottom line of the 1963 bill; in 1996 this was expressed as
follows: “Swedish society is under transformation. We are on our way into the infor-
mation and knowledge society.” But already here, the different reasons why com-
puters/IT were taken into use were revealed. In 1963 an extended administration
was the Government’s answer to the expansion of society. In 1996 democracy and
justice, individual participation and responsibility for knowledge, computer power
and information were presented as key issues.

75  Thorsten Nybom “Det nya statskontorets framväxt 1960-1965” in Arne Granholm & Margot
Rydén (eds.) Statskontoret 1680-1980. En jubileums- och årsskrift (Statskontoret, 1980) (Välling-
by: Liberförlag, 1980), p 155; my translation.
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Bill 1963:85 Bil l  1995/96:125

1.
In today’s expanding society a strong need for increasingly de -
tailed information as a means for directing a planned activity is
at hand. The increasing volume of data and the demands for a
more profound processing of these has in many cases had to
be met by an increased administration.

1.
Swedish society is under transformation. We are on our way into the in -
formation and knowledge society.
    There is a great challenge in seizing the possibilities of the new so -
ciety without renouncing fundamental social goals like democracy and
justice. We all have the chance to become part-owners of knowledge,
computer power and information, but also to be responsible for and
take part in the development of the new society.

2.
    In the continuos rationalisation the existing office adminis -
tration appliances—mostly punched card machinery—have
been an important factor, for automation of manual and routine
tasks within data processing. A significant difference emerges
when comparing the rationalisation process within the adminis -
tration and corresponding processes within industry. Through
the computer the office field can make use of the possibilities
for rationalisation of operations that the industrial sector al -
ready has had access to. The emergence of computers leads
to a leap in development of the technical means within admin -
istration. Even though these machines no longer are exclusive
instruments but rather are accepted as a means among many
others within the administrative sector, their applicability has
been little exploited. The wider perspective opened as EDP
techniques are becoming more and more spread can today
only be dimly discerned.

2.
    The tool of the information and knowledge society is information
technology, IT. With IT products and services can more easily be
adapted to the individual, the centralised production facilities be re -
placed by decentralised, individually adjusted work places, and ex -
pensive manual information retrieval be replaced by cost-efficient, au -
tomated data processing. Hierarchical power structures can more eas -
ily be replaced by decentralised organisations.

3.
    It is natural that the possibilities for rationalisation aiming at
reducing the need of personnel within office work have been a
major reason for a change-over to EDP. Of special worth is that
the machines can take over routine parts of office work,
thereby making staff available for more skilled, and for the in -
dividual more interesting and meaningful tasks. The increased
efficiency that a broadened use of data processing makes
possible, can be an even greater savings factor than the reduc -
tion of personnel brings about.

3.
    The transformation does not go on without anguish. The ongoing ra -
tionalisation of industry means that fewer can produce more. Growth
and employment in the information and knowledge society must be
created on new conditions. Decisive will be our capacity to refine in -
formation and knowledge into competitive goods and services and to
use the new technology to improve traditional methods of production.

4.
    EDP technology can also realise aims which otherwise
would be unattainable within the scope of available resources.
Already there is experience with such implications that there
are reasons for harbouring great expectations concerning the
possibilities of automatic data processing in this regard.

4.
    The IT development and the advanced information and knowledge
society present unprecedented possibilities for Sweden. A widespread
and efficient use of IT within both industry and the public sector in -
creases Sweden’s ability to compete. With the new technology the im -
portance of physical distances diminishes and different regions can
have more equal opportunities. Democracy can be deepened. Sweden
also comes closer to the rest of the world.
    In the IT development can be found a promise of new work opportu -
nities, of new ways of organising activities and new ways of supplying
social services and not least of new ways to develop welfare. There
are promises of improved quality of life for the individual, with possibil -
ities of working more freely in time and space. There are possibilities
of strengthening the position of the population by the help of IT, to de -
velop democracy and facilitate insight into the doings of the public
bodies.

5.
(Lacks corresponding text.)

5.
    In all change there are possibilities but also threats and risks. It is
sometimes predicted that IT will be used in ways that more impoverish
than enrich peoples’ lives—job-loss, a world that becomes more and
more confusing, and a growing, unsorted flow of information which
threatens to give rise to alienation and confusion rather than convivial -
ity, knowledge and perspective. First and foremost there are fears of
new and widened gaps in society between those that have and those
that do not have access to technology and information. These are
risks that must be taken seriously.
    The use of IT is today dominated by men. This is an outcome of,
and serves to maintain, a genderised labour-market. That IT instead is
made a concern for everybody will have a positive effect not only on
the equality between women and men, but also on Sweden’s economy
and welfare.

(Sources: Government Bill 1963:85, p 45, and Government Bill 1995/96:125, p 5; my translations.
See excerpt 6:2.)
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Section 2:
In 1963, computers were a new item in office administration. Previously (since 1890),
the rationalisation of routine work had been carried out with the help of punched
card machinery. Now office routines more and more could be performed on the
same computing machinery that had been used to rationalise industrial operations.
The prospects opened up by EDP technologies could as yet only be dimly discerned,
but no doubt was expressed as to the beauty of the promise.

In 1996 there was consensus on what the vehicle was that would take us into
the information and knowledge society—Information and Communication Tech-
nology (ICT). But while the 1963 technological frame pointed to centralisation, the
perspectives in 1996 were decentralisation, individualised work places, and broken
down hierarchies.

Section 3:
A major criticism of computerisation in 1963 was loss of job opportunities. In the
1950s and 60s “automation” was debated quite frequently, and a major issue in this
discourse was whether the “robots” would take jobs from humans. To meet this
criticism the Computer Bill stated that only the routine part of office jobs would be
replaced and that the staff would get more time for skilled tasks—which at the same
time were much more stimulating and purposeful. Reduction of staff aimed at in-
creased efficiency and would soon be counterbalanced by a need for people to fill
new positions in the expanding administration, was the message.

In 1996 the Government was aware of the post-industrial dilemma—fewer peo-
ple would produce more, thanks to computerisation. Job loss within both the indus-
trial and public sectors would be met by new jobs, created on new conditions. Val-
orisation would take place through processing information and knowledge into com-
petitive goods and services, and by developing existing production resources.

Section 4:
In 1963 it was believed that EDP would be able to realise objectives which other-
wise could not be reached. Expectations with regard to electronic data processing
for developing the state were high. In 1996 democracy, internationalisation, new
jobs, better public service and new forms of work organisation were prospects cou-
pled to IT. To develop the Welfare State and improve quality of life were major goals
for the politicians. But develop often means “preserve”.

Section 5:
In all change there are risks. These were not discussed to any extent in 1963. In
1996, after 30 years of debate on computerisation, awareness of risks was much
more articulated and was as widespread as arguments against an uninformed use of
computers and information technology. Impoverishment, job loss, “snippeting”76

and information overflow which break up and divide rather than unite people were
known threats. Two-layer society, have and have-nots, were risks we constantly had
to face, that was the message.

76  In Swedish “snuttifiering”. For a discussion of fragmentisation in a time of information over-
flow, see Lars Ingelstam Snuttifiering–helhetssyn–förståelse. En tänkebok om kunskap i informa-
tionssamhället (Lund: Studentlitteratur, 1988).
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Another issue that was almost non-existent in the 1960s was equality. That
computing was a male domain, did not attract much attention then. But in 1996,
questions about gender and technology had reached the political agenda. That in-
equality attributable to male dominance of computing must be changed, was a cen-
tral demand of Government Bill 1995/96:125.

All in all, there were more similarities than differences between the computer-
isation/IT-isation debates of the 1960s and 90s. A common mistake—not least in
discussions of computer history—is to reduce the importance of knowledge and
insights in the earlier days of computing, since the technologies referred to seem so
different. But these are only superficial differences, I would say. The strong impactof
technology on social behaviour is always there to act upon, both for politicians and
others. Maybe we could say, from this example, that society was much more in
control of the computerisation process in the 60s, shown for example in phrases
expressing that EDP was seen as a means to achieve social goals. Conversely, the
1995/96 bill had an undertone of not being fully in control. Maybe the computerisa-
tion had gone so far that nobody dared say STOP? Technology rules. This could also
be explained by how strong the will to control society was. In the 1960s social
engineering was a positive undertaking—the State should supervise development.
In the 1990s a much stronger liberal attitude saying that the State should keep in the
background was prevalent.

One thing that has become very obvious in the last ten years, is that the pro-
ducers of ICT are much more active in trying to place their products in the necessi-
ties category: information technology is more and more described as a precondition
for society, no longer as a means for creating a better one, which we shall see in the
next section.

Other voices—propagators of the ICT revolution

What was said during the most visionary period of the information superhighway
hype among others, evolved into a “telework” campaign. It turned into propaganda
when the global IT gadget producers got a grasp of what future the politicians had
decided for us. One of the first out in this propaganda was Canon with its massive
“work where you want” campaigns.77 In Sweden, it was the big telecom operator
Telia AB (former Swedish Telecom; “Televerket”) which quickly caught on to this
project, involved as they were in the providing of infrastructure (networks) and equip-
ment for connecting home offices to working places.

“A different world” according to Telia

That Telia AB (Swedish Telecom) in 1995 issued a 100-page booklet with the mes-
sage “A different world—Share it with us” must be seen as a contribution to the
information superhighway discourse in Sweden.78 As the biggest operator, and for-
mer holder of the telephone monopoly in Sweden, Telia of course had a profound

77  Canon’s “work where you want” campaigns ran in Swedish newsmedia and as direct mail to
“key groups” on several occasions, beginning in November 1994, and continued in February -95
and March -96.
78  Telia En annorlunda värld (Stockholm, 1995).
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interest in the info-highways when the hype broke out in 1994. But Telia were also
in a position to play it cool—if they wanted. To own the infrastructure, and know
that it is well adapted for the digital traffic that makes “Infobahns” possible, is a
good starting point if you want to argue as to why the information society will be
realised through expanded use of telecommunications.

Display 6:5. Telia’s campaign booklet “A different world” invited us to share it with Telia. A small
child, on the road to where… ? The man playing the violin was interviewed in the book. As headmas-
ter of a small school in a countryside village where IT was used to overcome geographical obstacles
he contributed to the small village’s partaking in the information revolution.

This very trendly designed booklet contained ten interviews with people active in
areas which had become “different” in some respect through IT use. Its purpose was
to present Telia’s new role, and show how “telecommunications can help to create
quality of life and efficiency, how new possibilities of the information society can
become accessible for everyone. Without borders and wherever you live.”79 And, of
course, how Telia could contribute to the creation of good preconditions for Swe-
den’s future.80

The layout was typical of the period—big type, much colour, narrowly cropped
pictures. The copy was “advertisy”—many words, chatty, direct speech, and con-
cerned with feelings rather than facts. The ten interviews covered a wide spectrum
of people and activities: from teenagers, teachers, a man working at a garage, a
woman teleworking as telephone operator for Stockholm Taxi on an island in the
archipelago, a machine tool manufacturer, physicians using telemedicine, a famous
environmentalist, a media oracle, to the man who invented the NMT and MBS phone
systems, two representatives of labour market organisations, and a woman journal-

79  Telia (1995), pp 6-7.
80  Telia (1995), p 7.
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ist. All with different but very positive IT visions and experiences of how IT had
changed their lives. Finally we were given a presentation of “Telia’s place in the
world”.

Where would this be? Well, first of all Telia’s alliances seemed to be important.
A member of Unisource, together with PTT Telecom Netherlands, Swiss PTT
Telecom, Telefónica Spain. Through Unisource allied with AT&T into Uniworld.
Through Unisource also part-owner of WorldPartner together with AT&T, Singa-
pore Telecom and Japan’s biggest telecom company.81 Together, they offered tele-
com services to all the world.

Internationalisation seems to have been a key concept. “This is a global trend,
and Sweden is way too small for an aggressive company like us”, was an underlying
message. A rhetoric of superiority, of being more than average, and also of strength.
(Maybe something like “We have strong allies, so don’t mess with us!” was a hidden
message to the Government?)

What message did Telia want to communicate to the people at home, then? An
obvious message was of course that if Telia could compete on the global market it
could also compete on the home market, which was very different “today” (1995)
than ten years ago, before deregulation. A comparison was made with Volvo and
Ericsson, two competitive and very successful Swedish companies that had man-
aged to go global—why shouldn’t Telia?82 Expansion and development must now
take place internationally, was the underlying argument, since the competition was
international:

Today we have increasing freedom of choice between different operators and services.
Competition leads to cheaper telecommunications. National borders mean nothing any
longer, neither do distances. Optofibre carries vast amounts of information around the
globe, distributing not only telephony but also pictures, data and texts.83

The credo seems to have been, “If we can go global, why shouldn’t you? Come
along with us!”

One of the interviews was with a teacher and headmaster of a small village
school in Dalecarlia.84 This small place in the middle of Sweden, some 300 kilome-
tres north-west of Stockholm, could easily be forgotten, but—and this was the bot-
tom line of the Telia rhetoric—telecommunications had placed it on the map again.

Education was a prime target for all IT policies discussed in this third case. But
the school chosen for underscoring Telia’s message in this campaign text was no
average school. Swedish schools are quite big, square, concrete blocks in dull col-
ours from the 60s, when the educational sector was expanding. But not this school.
It had roots from the 19th century and consisted of three red wooden buildings with
white corners—the typical Swedish country cabin.

The man interviewed was headmaster for 72 pupils between the ages of eight
and fourteen. He played folk music on the violin as a hobby: “Education must be of
equal quality, even for kids in the countryside,“ he exclaimed.85 But he was also a
man ahead of his time. Telia’s products fitted in well in his work. Computing and
telecom could solve problems of reduced economy and small resources for him.

81  Telia (1995), p 94.
82  Telia (1995), p 95.
83  Telia (1995), p 95; my translation. See excerpt 6:3.
84  Telia (1995), pp 20-31.
85  Telia (1995), p 23.
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Video-conferencing was used in language training, connecting small village schools
via copper wire instead of bussing the students. Distance learning, electronic mail,
word processing were other examples of how modern technology was used to keep
in contact. The rural touch of the headmaster was contrasted with modern informa-
tion technology:

Teachers and pupils can work together to develop their own study material, specially
adapted for their school or even for the individual student. With the help of computers
and telecommunication they can produce study material with text, pictures and rel-
evant facts. And especially good results can easily be shared with other schools.86

Computers were nothing new in Swedish schools, there had been several projects
before, but all of them had been run top-down, we were told. (The Swedish school
computer project Compis was given as example (see Chapter 5).) This time it would
be the other way around. Initiatives must come from below, from practitioners, was
his message.

The question of equality seems to have been central. This was not only a matter
of equality between pupils in the countryside and big towns in respect of access to
computers. It was also a matter of equality between the sexes and social groups. All
young people must have access, the teacher concluded.87

Summing it up

The start of the information superhighway hype in Sweden can, as we have seen, be
dated at February 1994 when the then Prime Minister Carl Bildt gave his speech at
the Royal Swedish Academy of Engineering Sciences (IVA). In less than two years
the hype had faded out, and when the Social Democratic government presented their
“IT bill” (Bill 1995/96:125) in March 1996 the highly visionary rhetoric of the first
documents from the computing discourse studied here had become much more low-
pitched. Indeed, there were signs that the issue had lost its priority on the political
agenda.

The reasons for the politicians’ commitment to this issue had also changed.
While the building of a national information and knowledge infrastructure seemed
to be an end in itself with a high symbolic value in early documents like “Wings to
human ability”, a shift towards looking upon information technology as mainly a
means for maintaining progress and employment can be found in the later ones, like
Bill 1995/96:125. Which was of course a much more complex issue.

This can partly be explained, as I have done here, by the shift in political lead-
ership that took place in Sweden in the autumn of 1994. The first IT Commission,
headed by Prime Minister Carl Bildt, coupled progress in science and technology in
general, and especially within the information technology sector, to an ideological
viewpoint on social change, its mechanisms and the role of the state. The second IT
Commission, chaired by the Minister responsible for coordination in the Cabinet,
Jan Nygren, inherited much of the conceptual frame—problems as well as solutions
to these—from the first one. But while the first commission presented solutions on
an individual basis, with an attitude of “catch up or die”, the second relied more on
social responsibility. Another explanation can be that Carl Bildt did something quite

86  Telia (1995), p 27; my translation. See excerpt 6:4.
87  Telia (1995), p 29.
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un-Swedish in giving such a speech at IVA, and also when he in a short time created
a high-level political task force for the implementation of IT. This he used to show
ability to take action in general and to reach other political goals, like promoting
deregulation, break-up of the wage-earnerfunds, etc.

When Bildt set up the goal that Sweden by the year 2010 should be one of the
absolute spearheads in IT utilisation, he used a rhetoric that for example President
Kennedy used to set off the moon-landing project in the USA. But this strong sym-
bol was not enough, and the work of both commissions disappeared in the slowly
turning jaws of the Swedish state official report system. It can seem as if the first
commission was “wild” and deterministic with regard to technology’s role in chang-
ing society, while the second was more sober-minded and sensible. But not neces-
sarily so. The shift can very well be explained by the fact that a political “trend” is
bound to pass over. As in the example presented here, the info-highway hype swept
over the world and brought many nations with it, but when the visions were to be
changed into action the process got much slower. The high symbolic value of infor-
mation technology used rhetorically by politicians and other propagators was then
transformed into financial and organisational problems at both national and local
levels.88 The charisma was instead transferred to IT products and marketing by for
example Canon and Telia.

The technological conditions did not change much during the period studied,
even though we can see some differences which will be commented on further down.
There seems to have been stabilisation on one point in this case: that scientific and
technological developments within the ICT area had put us over the treshold of the
information society, even though the actors’ opinions differed as to how far into this
new society we had come.

The fact that more than twelve nations within a year presented programmes for
the establishment of information infrastructures, might seem like a perfect example
of fashions sweeping over the political arena.89 It can also be seen as an effect of
what happens when a technology—or function—becomes ripe, in the sense of hav-
ing found its forms and problems to respond to. No politician would admit that he or
she just copied a policy from another country, but be that as it may, in the case of the
info-highway hype that swept over the world in 1993-1995 there were clear depend-
encies on the NII programme and the “Agenda for Action” that Al Gore and the
Clinton administration presented in February and September 1993, as well as on the
Bangemann report from 1994.90

No obvious closure existed—unless putting information superhighways on the
global agenda can be seen as a kind of closure. The whole discourse was highly
rhetorical, though; it did not lend itself to much discussion on facts, but relied mostly
on visions, and on sweeping assumptions concerning the effects of IT on society. As
a technological discourse information technology had been on the political agenda
for many years, but under another name (automation, rationalisation, computerisa-
tion, etc.). The new thing was the “infrastructure for information and/or knowledge”
vision that the top politicians enrolled. For a time the arguments infrastructure +
knowledge = productivity and computerised communication networks + informa-
tion = maintained national wealth were central issues. But only a few years after the
hype had swept over the world, other processes had higher symbolic value.

88  Like e.g. KK-stiftelsen’s school projects.
89  Karlsson (1996, 1997).
90  See notes 2 and 35.
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Main themes from the computing discourse in case 3

In this last section of case three, I will try to bring together some main themes from
the above account and analysis of texts and arguments used by different actors
throughout the whole information superhighway hype discourse. Again, the same
analytical tools that were used in Chapters 4 and 5 will be used.

Technological frame

When the “information superhighways” were brought on the political agenda, it had
become technically feasible, but also organisationally necessary, to link the global
computer and telecommunication networks in some way. This was e.g. manifested
in the fact that national information infrastructures (NII) soon became global infor-
mation infrastructures (GII) in the debate.

The comprehensive technological frame of the texts analysed was of course
influenced by the constant development of computer technology leading to smaller,
faster, cheaper computers with better and better capacity. For the discourse followed
here, the most important feature of the technological development within comput-
ing—and also that which was pointed out by the actors—was the convergence of
computer and telecommunication networks. The propagandists called this the “in-
formation society”, but “knowledge society” and “post-industrial society” were some-
times used, all three synonymously.

There is of course a technological “reality” (technological frame) for the in-
formation superhighways, made up of telecom copper wire, optical fibres, satellites,
digital PBX switches, hubs and modems on the one hand, and servers, computers,
hard disk arrays, displays, database and WWW-server/browser software on the other.
This is often referred to as ICT—information and communication technology. But
what is “real” in something that exists mostly as an intermediary—as a means to
connect people with people, people with computers, and computers with comput-
ers? And when distance is of secondary importance?

The global data and telecom systems, which were called “infrastructures” in
the documents analysed here, opened the door to a whole array of “functions” that
made possible the “information society” the superhighway propagators talked about.
It can be noted that “Internet”, which today (1997) seems to be the natural medium
for global computer-based information exchange, was far less established in 1993-
94. The technical preconditions for this “function” existed in 1993, but neither speed
in transfer rates nor interactivity in software was sufficiently developed to convince
people that “Internet” was the key issue. Rather, video-on-demand and edutainment
on interactive CD-ROMs were expected to be motors of the definite penetration of
computing technology into all homes and workplaces. But e-mail and web-pages
have up to now been more impressive and/or persuasive. Today interactive
netbrowsers/servers provide the consumers of the digital world with nifty “sites”—
a mix of bulletin board systems and mail order catalogues. Nevertheless, I would
argue that a technological closure existed at the start of the Swedish info-highway
hype, as far as the politicians were concerned.

The definitions of information technology used by the two Swedish IT com-
missions differed in some important respects:
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1st Commission: IT is a broad spectrum of opportunities and methods for developing
and transmitting knowledge and information.91

2nd Commission: IT is a combination of computers and telecommunications—
a marriage between microprocessors and the telephone.92

Again, we see how the first commission presented a much more visionary attitude
towards technology’s role as driving force in social change. “A broad spectrum of
opportunities and methods” opens the door to a freer interpretation of what can be
accomplished than “a marriage between microprocessors and the telephone”. Even
though the image of a marriage is more beautiful, it is at the same time very techni-
cal—put a phone receiver on top of a small computer and what do you get? A
Teleguide, one of the biggest flops of the Swedish telecom industry. (This system
was similar to the French Minitel.)

In this book, I have pointed to three important convergences in the technolog-
ical frames where computer-based technologies are dominant. The first (as described
in case 1, Chapter 4) was the convergence of the scientific/engineering tools for
computation with business data processing equipment. The second convergence was
a precondition for the growth of “Internet”—or more precisely, the globalised data
and telecommunication networks. This was also a standard symbol of the information
superhighway discourse. The third convergence has only begun to be realised, but is
well-known to experts. It can be studied in the attempts to unite the computer, tel-
ecommunication, media and consumer electronics industries. The outcome of this is
impossible to discern, and therefore interpretative flexibility is called of in respect
of what will become of the combined infotainment or edutainment global ICT net-
works.93

Relevant social groups

Below is presented a graph where the actors we have followed in case three are
placed along the four axes users, producers, political and critics/propagators (cf.
Chapter 3). In the middle the central issue of this computing discourse is placed. For
each axis, the actors “closest” to the centre of the discourse are placed towards the
middle.

The key actors identified in this case belonged to the political and promoter
side of the discourse. It would of course be possible to locate other actors—not least
in the critics and propagators actor category—but the public attitude during the hype
was generally positive or uninformed. The most critical voices came from those
who thought the politicians were not doing enough, and thus they primarily added to
the hype. Therefore the criticism of the leitmotif “Sweden shall get on the informa-
tion highways now” mainly became a discussion of whether we were on them or
not—and what speed-limits they should have. Few people asked if we should get on
them at all. And even fewer asked where we were travelling, and why.

91 Wings to Human Ability (1994), p 5.
92 IT. Communication Without Frontiers (1995), p 4.
93  For more input on this, see: Nicholas Negroponte Being Digital (New York: Knopf, 1995),
Clifford Stoll Silicon Snake Oil: Second Thoughts on the Information Highway (New York:
Doubleday, 1995), Bill Gates The Road Ahead (London: Viking, 1995) and the whole
“cyberspace” literature!
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This case has dealt mostly with documents from one axis of the users, producers,
politics and critics/propagators scheme. The political world’s hold on the info-high-
way issue was strong, once the start had come in February 1994. There were several
other actors, but these have been relatively passive and therefore have not been
treated in my analysis. Below is an attempt at describing the process of diffusion of
the IT visions studied, from the US and EU initiatives and the Swedish lobbyists that
informed the technological discourse of the Swedish info-highway hype in 1994-95,
to the outcome of it.
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The map presents two dimensions of the technological discourse we have been fol-
lowing. Only actors and documents discussed in the analysis are given. Approxi-
mate dates for issuing of important documents are given within parenthese. The
dotted line represents ”before and after” the 1st and 2nd IT Commission.
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The diachronic dimension shows older initiatives in IT policy-making, both
Swedish and foreign, that lay behind the information superhighway hype in Sweden
(lines pointing into the discourse.) On the output side, outcomes of the technological
discourse are shown (lines pointing from the discourse). The synchronic dimension,
with a time span of approximately two years, shows main actors in the political
arena.

Arguments and images

I have already commented on the “wings” image used by Carl Bildt and the first IT
Commission. The “wings” that should carry society into the future, made from in-
formation and knowledge infrastructures.

I have also pointed out the “war” metaphor used by the second IT Commission
in SOU 1995:68, which was then repeated in the title of the summary version “Com-
munication without frontiers”. The message was: “there is a war to win, on a battle-
field which is only partly known, and Sweden is mastering the weapons, almost”.
(Who were the enemies? Other nations? Individuals? No, to lag behind in the race
towards the future was the biggest threat.) The word “frontier” was ambiguous:
Sweden should at the same time be at the front of technological development and
fight to get there and stay there. For the individual it implied boundary-less commu-
nication and great opportunities for those who could master the new technology.

Other images used in the texts were: IT a symbol for change; IT has power to
transform society; geographic roundness; realisation of dreams; IT is “only a tool”,
a lever for the human brain (cf. Chapter 2). Sweden, Carl Bildt, the IT Commission
would be a “spearhead” plunging into the future of information technology applica-
tions (“Wings”, also used in Bildt’s speech); refraining to act was to “put the future
at risk”.

To choose “superhighways” as symbol for the transformation into the infor-
mation society was not wholly to the point. The metaphor works for the transfer of
data and communication functions, but at the same time it is a national (or federal)
metaphor. Infrastructure has traditionally been built by the state or at least with
heavy political and economic support from the state. Thus, to invoke infrastructures
is not a good way of waking up the “market” or getting people to invest. There has
also been mention of a Bildt/Gore paradox. While Senator Gore stated that the in-
formation superhighways were an issue of such importance that the federal authori-
ties had to be involved in the construction of them, the Swedish politicians were in
agreement that this was a typical issue for market forces. The state need not take any
special action, only give support to “small” niches and groups that otherwise might
be left behind.

Maybe the strongest image used throughout this whole controversy was “the
computer as tool of communication”. The converging computer and communication
technologies, supplied the actors with a basic imagery of unbroken and unlimited
possibilities of communicating. This was seen as a prerequisite for maintained wel-
fare, because only those nations/individuals that were inside the technological frame
could make use of the expected increases in productivity that these technologies
offered. A widespread notion and commonly used argument was that to stand out-
side was to say good-bye to future development, indeed even to the future itself.
This added to an imagery of the “world as small”: closeness, connectivity, instant
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access to data and people all over the world were good values, while isolation, no
access and no high-tech were bad.

In order to make a closer observation of the imagery used by the actors in this
case, I have below picked out and comment on twelve representative images used in
“Communication Without Frontiers”, the report presented by the second Swedish IT
Commission in June 1995. Here information technology was identified as a symbol
of the development of a knowledge and information society. Again, the imagery can
be recognised from other texts analysed:

IMAGE 1: IT is the symbol of the development of a new society, a society offering
greater equality in knowledge terms

Several images built on the intrinsic capacities of IT to transform society:

IMAGE 2: IT is a tool, which can improve people’s quality of life

IMAGE 3: IT is the technology of the possible

IMAGE 4: the computer should be a tool to open up new teaching methods

Some images built on fears or risks of a wide introduction of IT in society:

IMAGE 5: the very speed of technical development and uncertainty about exactly
where it is going also gives rise to further questions, many of which are international

IMAGE 6: if we fail to create a broad utilisation of IT, there is a risk that our society
will become increasingly undemocratic and inegalitarian

Sweden’s character of a “good industrial and social example” (“the Swedish model”)
was used to describe our possibilities of contributing to and benefiting from the IT
development:

IMAGE 7: Sweden has a good start in this transformation of society, which is in its
early stages

IMAGE 8: we are one of the countries which has made the greatest progress in de-
veloping and employing information technology. There is virtually one computer in
every third Swedish home

IMAGE 9: we believe that Sweden has important and valuable experience which can
be shared, for example as regards freedom of speech, legislation concerning public
access to documents, and the protection of sensitive information about private indi-
viduals

But there were also fears connected to this fact, not least in legal matters:

IMAGE 10: we also fear that Sweden will be unable to keep up with legal develop-
ments in other parts of the world

The role of the IT Commission was somewhat ambivalently described as that it had
important tasks to fulfill and that its work was important, but that its activities should
cost nothing:

IMAGE 11: our most important task is to encourage the utilisation of IT in all sectors
of society by helping establish a good climate for the introduction and utilisation of IT

IMAGE 12: the IT Commission does not have a large budget
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Where were the new images introduced? And where did they come from? There is a
common source of images of technology, belonging to the technological frame in
which the discourse takes place. In the case of computing, this seemingly bottom-
less well comes from the “technobabble” discussed in Barry (1991) (cf. Chapter 2).
There is also an international terminology used in the “future of IT” literature, which
of course can be adapted to a more political language in separate cases. In the Swed-
ish texts studied here, we can e.g. find obvious loans from both “Agenda for Action”
and the Bangemann report.94

To summarise the arguments used by different actors in the relevant social groups
described above, I have sorted them into four main categories: political, social, tech-
nical and economic. As this was a political process more than anything else, we
could expect to find only political arguments used, but from the table below it is
clear that the social arguments were most frequent in the texts analysed above. This
could have been an outcome of an effort by the politicians to enrol the population in
the IT-isation project.

94  See notes 2 and 35.

POLITICAL SOCIAL TECHNICAL ECONOMIC

ability to take action alienation a means for social change competitiveness

encourage users and pro-
ducers

anti-IT attitudes a symbol industrial structure changed

Governments’ role as
provider/remover of obsta-
cles

competence a tool international/global market

globalisation culture communication IT creates growth

internationalisation decentralisation convergence of computer,
telecom, media and con -
sumer electronics industries

new way of competition

political leaders must be
committed

declined quality of life information highways Swedish IT industry needed

the future develop/preserve Welfare
State

integration of ICT

vulnerability equality intelligence

fears Internet

improve quality of life networks

info society is here new technical solutions

IT enhances human reason -
ing and wisdom

silicon

job-loss small powerful computers

keep up with development speed of development

language

new general conditions for
society

personal integrity

regions/local communities

risks

social consequences

spreading of power

ways of living changed
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The arguments have been sorted alphabetically. Note that an argument can appear in
more than one category. Many of the social arguments had to do with the individu-
al’s role in relation to IT, and IT’s influence on society. The technical arguments had
to do with communication, networks, connectivity. The political and economic ar-
guments had to do with internationalisation or globalisation of both market and com-
munication.

Another way of studying similarities and dissimilarities in the argumentation is
to try to discern the major suggestions for initiatives, areas of support and strategies
made by the actors in the analysed texts. (Note that the columns do not correspond.)
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The five key areas that would benefit from the information infrastructure that were
identified in “Agenda for action” were later used in many of the Swedish texts.
Health care, education and research were pointed out by most actors. A change over
time can be found in that the early documents pointed out implementation as impor-
tant, while the later documents were more precise about uses. There was also a clear
difference between the two commissions. The first pointed more to organisational
issues, while the second was more occupied with social consequences.

* * *





7. Rhetoric, computers and social order

Final remarks on computing discourse

The main objective of this book has been to study how rhetorical language use among
relevant social groups relates to the introduction of new technology, with examples
taken from Swedish computer history. One basic assumption has been that a certain
technology gives rise to images, and that the words and metaphors used to describe
it, decide how a specific product is designed and also how it will be used in practice.
Contemporary visions and beliefs are projected onto technology, and influence not
only how technology in itself is conceived and/or interpreted, but also what kind of
technology is believed to be useful for “solving” problems, both close at hand and
for a society as a whole. Different actors propagate different solutions, and try to
“win” others for their cause, primarily by the use of rhetorical devices in the form of
“texts” of all kinds. At the same time, technology helps to set the frames of our
minds, thus being formative with regard to how we think and feel about ourselves
and society. In this way, technology serves as a “mindsetter” for our present society
and for visions of the future.

Secondary objectives have been to systematically describe certain changes in
the language use over time and to present to the research community a picture of
three instances in the development of Swedish computing, covering both the techni-
cal side and the language use. An additional objective has been to contribute empiri-
cally to the emerging field “rhetoric of technology”.

In the following sections, I will try to summarise the discussions of computer
rhetoric that has been made in the previous chapters, without repeating the results
from the empirical findings, in order to see how the study of technological discourse
can be developed further. I will also try to point to some steps towards a rhetoric of
technology.

Fifty years of computing revisited

The results of my investigations accord quite well with the initial assumptions con-
cerning the importance of language use for what technologies that are chosen, either
within an existing technological frame or when a new technological frame is being
introduced. In the first case, for example, the computerisation of the state adminis-
tration (a political debate) was hidden in a controversy of which computer make to
choose. The controversy was settled two times by a rhetorical closure. First, when
the Minister of Finance, Gunnar Sträng, decided that two test sites should be set up,
and second, when the Parliament auditors concluded that of two insufficient solu-
tions to the CFU task, the Saab alternative was less deficient since it seemed to
prove better performance (rhetoric of numbers). Following this evaluation it was
decided that only one type of computer should be used. This recommendation also
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solved the problem of how many computer centres to keep.
In the second case, we could see how the way Luxor Datorer described their

product (positioning) was decisive for the success of the ABC computers.
Swedishness, the best solution, connection to the future, general purpose and the
peoples’ computer were key arguments, all of them based on suasive powers rather
than technical features. In the third case, the politicians again argued for computeri-
sation by propagating a massive expansion of a national information and knowledge
infrastructure, first as an end in itself, and later by coupling this to the nation’s
ability to maintain progress and employment. The politicians recognised the high
symbolic value, as did the producers of data and telecommunications equipment
who used this to propagate for telework etc.

The technological development within computing has been so fast during the
fifty years since its introduction that it is possible to claim that no comparisons can
be made between what happened in the 1950s and what happens today. In many
respects, I agree with this standpoint. On the other hand, one of my most strongly
documented results from studying the technological discourse in connection with
computers and ICT, is that many arguments used for and against computers have
had the same basic content over the times. It might even be argued that “the more
that changes, the more is the same” when it come to the central arguments used for
why computers or computer-based technologies should be used, or the words used
to describe the artefacts.

Below I will illustrate this contradiction in two contrasting “visions”, named
”nothing changes” and “everything changes”. At a first glance the second vision
seems to be the stronger, but in a historical light, and when compared to older tech-
nologies, the first vision stating permanence prevails.

“Nothing changes”

Already from the beginning, computers have been linked to the future. In the early
days of the mainframe paradigm as well as in the latest Internet vogue, the discus-
sions about and the “selling” of computer-based technology are supplemented by
general references to the future. Gunnar Sträng took computerisation as an ally in
the work for making the state administration more efficient by evoking thoughts
about accomplishing things that otherwise would not have been possible. And the
first and second Swedish IT commissions tried to solve the post-industrial dilemma
(in itself an outcome of automation?) by proposing an even broader use of com-
puter-based technologies.

Another type of rhetoric that is remarkably unchanged is the use of technolog-
ical achievements to underscore the superiority of one’s own product or solution to
a problem. Speed, size, volume, efficiency, flexibility, et cetera can always be called
upon for persuasive argumentation, as well as for denouncing the competitors’ prod-
ucts. In case 1 (Chapter 4) even supposedly neutral actors used these characteristics
to discuss different aspects of the CFU project and thus became involved in the
technological discourse.

Computers are primarily used to augment our mental abilities. Therefore the
intelligence-argument has been strong. From the early metaphors of electronic brains
to the latest visions of virtual realities, the capacity of enhancing the brain has been
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called upon. Computers have had a high symbolic value ever since the early days,
and this quality of being an intellectual technology has even more stressed the unique-
ness of computers in comparison with other “physical” technologies.

“Nothing changes” also hints at the repetitive use of words or phrases by the
actors taking part in the technological discourse. By constant repetition these words
earn a rhetoric quality. These incantations have slightly different content depending
on which technological frame they are used in (automation, communication, etc.),
but their function is the same. Typical words or phrases are the computerese vo-
cabulary, but also terms like “user friendliness”, the “information society” or “knowl-
edge society” have this effect.

“Everything changes”

That “everything changes” seems to be the natural position in a discussion of a
technology where technical performance is doubled every 12 to 18 months and new
products are introduced in an ever increasing pace. In this book I have identified
four epochs in the computerisation process which also characterise the computing
discourse. Within these periods many new technological frames have been intro-
duced, both regarding products and functions.

A giant leap in the image-formation process was when actors started to argue
for the computer as an administrator instead of an calculating device. By this what
had been a scientific and engineering tool became a means for rationalising business
and data processing routines. The next leap was when the administrator became a
tool for communication. Now the globalised data and telecommunication networks
converged into one big information infrastructure. The first leap coincided with the
CFU project described in Chapter 4, and the second was a prerequisite for the info-
highway hype described in Chapter 6. Today we can see yet another giant leap emerg-
ing in the unification of the computer, telecom, media, entertainment and consumer
electronics industries, for which “multi-media” has become a suggestive image.

The functionality of computers has also changed quite dramatically over the
years. Early computers were difficult to program and only a few people learned how
to master this craft. As accessibility got better, more and more people learned how to
handle computers, but still in the 1970s the men in white coats ruled in the computer
centres. By the emergence of the one person–one computer image and the personal
computing function, this “experts only” apprehension faded. In my material the im-
agery of the Luxor ABC 80 as a “computer for everyone” showed this leap from
expert to everyday technology. But still, computers are far from the everyman’s tool
that visionaries love to conjure up.

Two research traditions

The theoretical basis for this study has drawn its inspiration from two traditions.
One being the linguistic and literature studies that have taken an interest in rhetoric
and discourse analysis as a means for studying speech acts and argumentation (writ-
ten or visual) in order to understand human communication, knowledge and thought.
More explicitly these are the “new rhetoric” and critical discourse analysis as formu-
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lated by Burke and Perelman and by Fairclough, Kress, Hodge and van Leeuwen.
The other tradition follows the historical and sociological studies of science,

technology and society in particular that build on the assumption that reality is so-
cially constructed, and thus also science and technology. Central here have been the
social construction of technology, actor-network and LTS approaches, as formu-
lated by Bijker, Law, Latour and Hughes.

The two traditions are related in the way that they both accentuate the impor-
tance of language use for how reality is conceived. They also stress the actors’ need
for and possibilities of linguistically “charging” reality. Both also argue that reality
is a social and cultural artefact and the primary instrument that informs and con-
structs this artefact is language. These schools have informed the two lines of study
pursued in this book: i) computing and computer history, and ii) an actor-based
analysis of technological discourse. Below I will briefly discuss my own “tool-box”
for analysing technological discourse.

Tools for an analysis of technological discourse

In order to study computing discourse I distinguished four epochs in the develop-
ment of computing for which the technological frame and the rhetoric coincide.
These epochs proved to work well for characterising the shifts in Swedish comput-
ing discourse when new technologies or solutions to problems were introduced. By
using a combined historical and rhetorical approach, where the object of study have
been “texts” produced by actors in the relevant social groups in three instances in
Swedish computing history, I have exemplified how “computer rhetoric” may be
expressed. Central concepts for the analysis have been: technological frame, rele-
vant social groups, arguments and images (these were presented in Chapter 3).

– The concept technological frame was used for presenting features of the com-
puting discourse based on technological properties. The technological frame
sets the limits of what at a particular time is seen as possible.

– Relevant social groups were identified in accordance with the “follow the ac-
tors” parole and the actor-networks with many types of actors as contributors
to the discourse. The actor categories used in this study were: users, producers,
politics and critics/propagators.

– The arguments and images used by different members of the relevant social
groups in order to introduce new technology were main objects of study. By
analysing the technological discourse in terms of different types of arguments
and rhetorical devices in a historical perspective, it was possible to study changes
over time that would otherwise have been difficult to discern.

My conclusion is that a combined historical and rhetorical approach using these
tools, which unites the theoretical traditions described above, is useful if we want to
understand technological discourse. Had the studies been made separately, many
connections between the technological discourse and the historical development
would not have appeared as clearly.
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Free-floating persuasive talk

A systematic drift can be found in the studied material which the rhetorical tools
better can track out. This observation relates to the contradictory “visions” described
above, but has less to do with the technological characteristics and more with the
language use itself. In case one, the argumentation was most based on what is per-
ceived as the technical realities of the machines and the organisational plans that
were discussed. In case two, which mainly deals with advertising types of text, this
close connection between arguments and technology is not as obvious. There is
more “talk” and less facts, so to speak. In the third case, the talk is almost floating
free, defining its own ”reality”, without connection to the technological precondi-
tions. Indeed they are there, but they are never called upon as a “reality” which the
actors have to relate to.

This drift towards a more free-floating language use can also be seen in the
imagery. Even though the committee on national taxation organisation (UOK) com-
mented on the inadequate use of the “electronic brain” metaphor, their descriptions
of the new technology for automation sought examples in other machines, or as on
the illustration on the cover of this book, in a clerk at his desk. It was the computer
that had to be likened to something which the reader/listener could relate to. In the
second case this had changed, and the car-computer analogy depicts two “known”
technologies.

In case three there was no need for explaining what a computer was, instead it
was used as a vehicle for building another metaphor of what the information su-
perhighways would bring to the people—they would give us wings to fly with. In
other words, computing had gone from unusual, to common and finally taken for
granted technology.

Towards a rhetoric of technology

In this last section, I will make some suggestions as to why a systematic rhetorical
analysis can be used as a tool for social studies, and in particular for science and
technology studies. The definition of rhetoric, borrowed from Perelman, used in this
book states that rhetoric studies all persuasive discourse, directed towards any kind
of public, be it in speech, in writing, in mass media, public debate or science. The
object of study has been expanded to all kinds of “text”, i.e. both spoken and writ-
ten, as well as visual and other non-verbal messages.

Most rhetorical studies within STS have been made on science. Rhetorical stud-
ies of science has many characteristics similar to the rhetorical studies of technology,
as it is true in general that influences from science studies have been important for
those on technology. But there are significant differences, which have to be accounted
for. This is an area in which STS is weak and this book is a first attempt to deal with
it. While science in many ways sets the agenda for itself, the conditions for technol-
ogy are defined in a wider and more complex arena, e.g. in regard to conditions for
production, profitability, environmental considerations, etc. On the other hand, sci-
ence is accorded (so far) a higher symbolic value and is seen as culturally more
worthy.

A rhetoric of technology could follow several tracks. Either we can use a clas-
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sical conceptual vocabulary, but adapt and extend it in order to address discourse
that could not have been conceived by the old rhetoricians. Another way is to ob-
serve that rhetoric in the sense of persuasive talk is present and then try to find the
arguments and methods used to win adherence. A third way of analysing technological
discourse is to focus on technology itself. Most studies done so far on rhetoric and
technology have either studied texts about technology or technological communica-
tion. The third way—studying the rhetoric inherent in technology itself—offers a
much harder challenge, and is so far quite undeveloped.

In a large measure, the second way has been guiding this book. In the study of
technological discourse, the arguments and images used by actors have been the
focus. But I have tried to distinguish whether these have been based primarily on
technology or on other entities. I have also tried to use not only texts that mention
technology but deal explicitly with the technological artefacts appearing in the stud-
ied controversies. This, I would say, is a first step towards analysing the rhetoric of
technology itself, rather than talk about it.

In the technological discourse, texts are physical manifestations of actors’ ac-
tivities. But “text” is only one part of the technoscience in which humans and tech-
nology interact. Material settings also have rhetorical qualities as well, which are
not expressed in words but e.g. in design and utilisation. Visual communication, the
look and feel of the artefacts, should be analysed if we want to pursue the third way
of analysis further. This of course has to do with the physical aspects of technolog-
ical artefacts which separate them from e.g. scientific findings. Rhetoric should be
expanded to all these.

So, if we accept that it is vital to study the interplay of different actors and their
ability to put across their images of technology since this helps to decide the techno-
logical evolution, rhetoric comes into focus. And since technological artefacts in
themselves are so physical—but also so completely intertwined with the society in
which they exist—we must expand the “words” that have to be analysed, from ver-
bal discourse to social activities as a whole—which Burke does—to cover all socio-
material discourse (i.e. technoscience).

For this type of study, there is much more to be done. For example, the “grand
rhetorical theories” (i.e. the traditional rhetorical analysis) have not been applied to
technology yet, but it would not be impossible to do so. By going back to the early
representatives of the new rhetoric like Kenneth Burke and Chaim Perelman, inspi-
ration for a more socially inclined rhetorical study of technology can be found.

* * *



Appendix

Excerpts

In the following sections, all excerpts quoted in Chapters 4, 5 and 6 (case 1, 2, 3)
are listed in the Swedish original. Numbers refer to each case and excerpt
(case:excerpt number).

Chapter 4, case 1:

Excerpt 4:1, “Det i principbetänkandet framlagda förslaget att man skall använda datamaskiner
för folkbokförings-, taxerings- och uppbördsverksamheten har accepterats av samtliga remissin-
stanser. Som vi framhållit i inledningskapitlet saknar vi också anledning att till förnyad diskussion
taga upp frågan om ADB-system eller icke.” (SOU 1962:18, p 11)

Excerpt 4:2, “Den slutliga bedömningen av förslagen har företagits i samråd med kommittén för
maskinell databehandling. Den har givit till resultat, att vi funnit oss böra föreslå att i länssyste-
met skall användas det av IBM tillhandahållna datamaskinsystemet 1401.” (SOU 1962:18, p 30)

Excerpt 4:3, “Resultatet av denna granskning redovisas i en särskild till chefen för finansdepar-
tementet överlämnad promemoria* ävensom i vissa delar här nedan.”
   [fotnot:] “*Enär nämnda promemoria innehåller vissa uppgifter som bl.a. kan utgöra affärshem-
ligheter för de företag, vilkas maskiner kommit under bedömning, har densamma av oss ansetts
böra behandlas som icke offentlig.” (SOU 1962:18, p 30)

Excerpt 4:4, “Beträffande SAAB-systemet blir slutsatsen den, att vi inte kan förorda detta
maskinsystem, dels på grund av de förhållandevis höga driftskostnaderna, dels ock enär företaget
bedömts inte kunna uppfylla de vittgående krav i fråga om att tillhandahålla systemservice,
teknisk service och reservdelshållning, som enligt vår mening måste anses vara en
grundförutsättning för de arbetsuppgifter, varom är fråga åtminstone i ett fall som detta.” (UOK
mimeo 16.4.1962, p 56)

Excerpt 4:5, “Att Saab tagit det här initiativet har flera motiv som docent Lindström skisserar
ungefär så här:
– Avancerade kvalitetsprodukter är vad svensk industri kan konkurrera med i en situation när den
internationella handeln och konkurrensen ökar.
– Datamaskiner hör avgjort till gruppen kvalitetsprodukter, inte bara genom att produkten är ett
tekniskt komplicerat system, som fordrar noggrann konstruktion, tillverkning och kontroll. Det
krävs också kunniga och effektiva matematiker och systemanalytiker för att datamaskinerna skall
kunna utnyttjas i hela sin vidd.
– Vidare blir det tekniska och vetenskapliga framåtskridandet i allt fler avseenden beroende av
datamaskinernas utnyttjande. Skall Sverige kunna gå i täten för den utvecklingen är kanske en
inhemsk datamaskinindustri en förutsättning. Genom en sådan industri kan forskning samordnas
med utveckling och tillverkning av datamaskiner i syfte att få fram nya, effektiva metoder, som
utesluter att man i efterhand skall behöva kopiera de utländska landvinningarna.” (Stockholms-
Tidningen, 5/5, 1962)

Excerpt 4:6, “FIRMAKRIG KRING DATA OM OSS ALLA. Nu skall folkbokföringen och
skatteuppbörden automatiseras. 20 län skall få egna datacentraler. Den statliga kommitté som
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arbetat med automatiseringsfrågan föreslår att den stora ordern på 50 miljoner kronor skall gå till
IBM Svenska AB. Eftersom många andra kunder nu väntas följa i statens fotspår är ordern värd
mer än de 50 miljonerna för IBM. Fyra andra företag har kämpat om ordern, bland dem Saab-
Åtvidaberg som enda svenska tillverkare.
—Vi har inte gett upp hoppet, säger man hos Saab. Remissinstanserna har ännu inte sagt sitt.”
(Stockholms-Tidningen 24/5, 1962)

Excerpt 4:7, “UTREDNING HEMLIGSTÄMPLAD FÖR STATENS EGNA EXPERTER! …
Landshövding Per Eckerberg betonar att det finns en rad andra faktorer än de administrativa och
alternativen centralt-regionalt att ta hänsyn till,—både inom länsstyrelse och landsting förekommer
en rad arbetsuppgifter som skulle kunna dra nytta av en datacentral i länet. Jag ser det också som
en sysselsättningsfråga. Vi skall satsa på kvalificerad verkstadsindustri och därför bör svensk
industri få tillfälle att utvecklas genom att den får beställningar. Men det är frågor som kommittén,
antar jag, yttrat sig om i den hemligstämplade delen av utredningen.” (Stockholms-Tidningen 16/6,
1962)

Excerpt 4:8, “FÖRÖDANDE EXPERTKRITIK MOT KOMMITTÉFÖRSLAG. STATEN BÖR
KÖPA SAABS DATAMASKINER. INTE ETT SAKLIGT SKÄL KVAR. Det har blåst upp storm
kring statens anskaffande av 20 datamaskinanläggningar ute i länen—en affär på i första hand 50
miljoner kronor men i sina framtida konsekvenser synnerligen avgörande för utvecklingen på detta
nya område där samhällsinvesteringarna beräknas nå upp i jämbredd med vad som satsas på
landets telefon- och telegrafområde. På måndagen avlämnade statens eget expertorgan, matematik-
maskinnämnden, sin granskning av uppbördsorganisationskommitténs delvis hemlighållna
föreslag till inköp av datamaskiner för länsstyrelserna—av nämndens offentliga yttrande framgår
att inte ett enda sakligt bärande skäl kvarstår i kommitténs förslag till inköp av IBM-maskiner i
stället för svenska Saab-maskiner.
    Hemlighållandet tycks bero på IBMs ovilja att offentliggöra maskinernas prestanda. UOK har i
sin bedömning av maskinerna satt upp nio punkter för värderingen utan angivande av deras
inbördes vikt. MMN redovisar sitt ställningstagande till var och en av dessa punkter. Därav
framgår … tolkningen av offerterna skiljer… Saab har överlägsen kapacitet som kommer att på
längre sikt innebära betydande besparingar i ytterligare investeringskostnader för statens del. Ty ju
större kapacitet systemet har från början, desto längre dröjer det innan en utbyggnad blir
nödvändig. … en stor fördel att det inom landet finns tillgång till konstruktionsingenjörer som är
förtrogna med systemet. … UOK premierar hålkort, dessa är dock inte det enda tänkbara för
skattesystemet, hålremsa kommer, UOK tycks dock ha lagt (allt för) stor vikt vid hålkort eftersom
IBM 1401 inte är bra på remsa. … övergången ska vara klar i början av 1967. Enligt UOK skall
viss försöksverksamhet vara igång under hösten 1963. Det reellt vägande skälet tycks inte ha varit
kostnader eller maskinernas prestanda. Snarare tycks igångsättandet ha vägt tyngst. Men där har
ingen avvägning i D21 vs. 1401 gjorts. MMN anser 1401 vara snävt val, kommer att bli omodern.
… att välja IBM spär på konkurrensbegränsningen, att välja D21 skulle stimulera inhemsk
dataindustri.
    2 av MMNs 7 anlitade experter reserverar sig mot nämndens uppskattning av Saabs möjligheter
att leverera datamaskinerna i tid för försöksverksamheten, som utsatts att inledas hösten 1963.
Risken för förseningar mycket stor vid val av D21, anser Gunnar Hävermark och Olle Dopping.
Om staten kan godtaga den försening som sannolikt skulle följa med ett val av Saab D21, tillstyr-
ker vi emellertid att man inriktar sig på denna maskintyp. Civ ek. Bertil Greko konstaterar att det
inte råder någon tvekan ens inom UOK om att Saab D21 i fråga om kapacitet i tekniskt hänseende
är klart överlägsen samtliga andra prövade maskiner. … Saab fälls för att företaget bakom maski-
nen ej skulle ha en uppbyggd systemserviceorganisation. Saab har emellertid skriftligt meddelat att
det tillsammans med Åtvidabergs Facit svarar för systemservicen. Detta senare företag har inom
landet sedan lång tid en etablerad verksamhet på det berörda området och har genom sitt tidigare
engagemang i folkbokförings- och uppbördsprojekt ingående kännedom om arbetet i fråga,
nämner Greko vidare.” (Stockholms-Tidningen 17/7, 1962)

Excerpt 4:9, “SIFFROR FÖR MILJONER. Den svenska folkbokföringen och Skatteuppbörden
skall i framtiden bygga på användningen av elektroniska datamaskiner. En sådan rationalisering av
dess starkt föråldrade arbetsformer är självfallet angelägen. … Tydligast uttalar sig länsstyrelsen i
Östergötland, som direkt säger ifrån att den finner det olämpligt att låta den stora statliga beställ-
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ningen gå till ett ‘utländskt, enskilt företag’. De i vissa fall krystade och inlindade formuleringarna
i uttalanden som dessa kan inte dölja att det är en renodlad industriprotektionism man förordar. Att
argumentera på det sättet har aldrig varit otidsenligare än nu när vi står i begrepp att ta steget in i
en internationell ekonomisk integration, mera långtgående än någonsin tidigare i historien. …
Enligt nämnden—som är starkt kritisk till hemligstämplingen—är Saabs projekt att förorda från
alla synpunkter utom en, nämligen att det om man väljer detta alternativ kommer att dröja längre
innan övergången till databehandling inom folkbokföring och uppbördsväsen kan genomföras.
Man får intrycket att det är tidsfaktorn som fällt utslaget för UOK när denna i sin tur föredragit
IBM. Det skulle alltså i huvudsak vara skilda värderingar av risken för förseningar som
experternas oenighet gäller, inte de konkurrerande systemens för- och nackdelar på längre sikt.”
(Dagens Nyheter (Editorial) 21/7, 1962)

Excerpt 4:10, “SAAB FÖR OPRÖVAD HÄVDAR »HEMLIGA« DATAUTREDNINGEN.
Hemligstämpeln på den statliga utredningen om statens inköp av datamaskiner för ett 50-tal
miljoner kr för bl a skatteuppbörd hävdes på tisdagen av finansminister Sträng. … IBM är inte
billigast, det är i stället en annan amerikansk maskin, RCA. Men kommittén finner att IBM,
landets största datamaskinleverantör, bl a har den största erfarenheten och skickligheten och därför
bör få ordern. Att välja oprövade SAAB avvisar kommittén bestämt i en pepprad polemik med
MMN, som förordar SAAB som den överlägsna.
—Då finns det ju risk för att skattsedlarna blir felskrivna, och vilket elände skulle det inte föra
med sig, menar kommittén. Docent Gunnar Lindström, SAAB, säger till ST:
—Hårda ord. Både SAAB och Åtvidabergs som vi samarbetar med, har stor erfarenhet av
datateknik inte minst på den militära sektorn. Finansminister Sträng skall nu avgöra frågan. …
Bollen ligger hos finansminister Sträng. Han säger till Stockholmstidningen:
—Det är vår avsikt att en proposition i frågan skall skrivas och avlämnas så snart som möjligt.”
(Stockholms-Tidningen 29/8, 1962)

Excerpt 4:11, “SEKRETESSEN HAR HÄVTS KRING DATAMASKINERNA. HÖGRE
DRIFTSKOSTNADER, SERVICEBRIST FÄLLDE SAAB/FACITS DATAMASKINSYSTEM.
Bristerna i Saab/Facit-systemet sägs ligga i servicen och reservdelshållningen. De andra företag
som lämnat anbud är LM Ericssons driftkontroll AB, RCA Sweden AB, Svenska Bull maskin AB.
Att valet av maskinsystem väckt så stor publicitet torde sammanhänga med den stora betydelsen
för delar av näringslivet, säger finansminister Sträng. Förberedelser pågår också på andra håll för
anskaffande av datamaskiner. Någon väsentlig skillnad anses inte föreligga i lämpligheten ur
arbetsteknisk synpunkt mellan de olika systemen. Samma gäller för andra administrativa
databehandlingsuppgifter men IBM, RCA och Bull sätts framför de andra systemen när hänsyn tas
till tillförlitligheten i bearbetningen. … Det gäller inte att välja en lösning och en maskintyp, som
möjliggör extrem snabbhet i databehandlingen. Snabbhet måste vägas mot säkerhet och smidighet
i arbetet med folkbokföring, skatteuppbörd och andra därmed sammanhängande arbetsuppgifter. I
en del uttalanden har gjorts gällande att man skulle anlägga näringspolitiska synpunkter på den
aktuella maskinanskaffningsfrågan. Kommittén har inte haft direktiv att gå in på sådana
synpunkter. Vad det här gäller är att anskaffa den för folkbokförings- och uppbördsverksamheten
mest ändamålsenliga maskinutrustningen, oavsett var den är tillverkad.” (Svenska Dagbladet 29/8,
1962)

Excerpt 4:12, Hovrättsrådet Sten von Otter, ordförande i UOK, “DATAMASKINKÖP OCH
ANSVAR. Debatten kring statens datamaskininköp visar att i detta fall, liksom eljest, argument i
mängder kan plockas fram som stöd för den ena eller andra uppfattningen. Debatten har huvudsak-
ligen kretsat kring tre problem, nämligen att bryta ett företags »monopolställning«, att köpa
»svenskt«, att köpa det »bästa«. … kommitténs direktiv från 1958 att snarast möjligt utreda
möjligheterna till rationaliseringsvinster inom uppbörden genom utnyttjande av datateknik … det
är givet att man kan vänta på att ett konkurrerande maskinsystem hinner testas, men ska man vänta
hur länge som helst, när förlusterna i rationaliseringsvinster hela tiden växer? … Utvecklingen går
snabbt. Det som är bäst idag i fråga om maskinsystem som finns i verkligheten är inte bäst i
morgon. … När det gäller folkbokförings- och uppbördsverksamheten kan man inte vänta. Det
råder enighet bland dem som har ansvar för denna verksamhet att något måste göras snarast
möjligt. … Varje års fördröjning innebär bortfallen rationaliseringsvinst. … Oberoende av vilken
inställning man har till dessa problem bör de inte få påverka ställningstagandet i den nu aktuella
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anskaffningsfrågan. Den kräver en snar lösning. Den avser en verksamhet som är av så
samhällsviktig natur som folkbokförings- och skatteuppbörd och allt vad därmed sammanhänger
på bl a socialförsäkringssidan.” (Dagens Nyheter 4/9, 1962)

Excerpt 4:13, “SAAB BILLIG BREVBESKED TILL STRÄNG. I skrivelsen framhålles, att man
hela tiden tiden utgått från att den viktiga frågan om driftsäkerhet skulle baseras på förtroende,
vilket man också hoppas skall bli fallet. Detta skulle göra det möjligt för staten att skaffa moder-
nare samt mer ekonomiska och användbara maskiner. Man begär, att finansministern i propositio-
nen tar hänsyn till matematikmaskinnämndens yttrande om valet av maskiner—det är den i frågan
om maskinvalet enda sakkunniga remissinstansen—och “därvid visar förtroende för svensk
datamaskinindustri.” (Svenska Dagbladet (Editorial) 2/10 1962)

Excerpt 4:14, “B. Automatisk databehandling. Under de senaste åren har datamaskiner i allt större
omfattning tagits i anspråk som kontorstekniskt hjälpmedel inom näringsliv och offentlig
verksamhet. Den automatiska databehandlingen har öppnat möjligheter att rationalisera kontorsar-
betet. Datamaskinerna användes här för en mångfald uppgifter av typen förrådsredovisning
(lagerbokföring) inom industrier och affärsföretag, registrering av försäkringstagare, låntagare
m.fl. inom försäkringsföretag, av räkningsinnehavare hos banker, av pensionstagare hos
pensionsanstalter. Ett annat vanligt användningsområde är personalredovisning av olika slag och i
anslutning därtill uträkning och redovisning av löner och utskrift av utbetalnings- och
redovisningshandlingar.
    Vad som skiljer datamaskinerna från de konventionella kontorstekniska hjälpmedlen och gör
dem speciellt lämpade för den typ av kontorsarbete som här exemplifierats, är väsentligen deras
förmåga att genomföra långa bearbetningskedjor, innefattande räkneoperationer, tabellslagningar,
sorteringar, urval av önskade data och registerposter, utskrift av erhållna resultat m.m. Olika
element i en kontorsrutin, vilka med konventionella tekniska hjälpmedel utföres som separata
operationer, kan sålunda av datamaskinerna utföras i en sammanhängande bearbetningskedja.
Datamaskinerna utför dessutom sådana operationer utomordentligt snabbt. Bearbetningen sker
med stor säkerhet. Riskerna för att felräkningar eller andra felaktigheter skall uppkomma är
obetydliga och i varje fall mindre än vid användning av andra tekniska hjälpmedel där den
manuella arbetsinsatsen är förhållandevis stor.
    Insatsen av kontorspersonal för ernåendet av ett visst arbetsresultat blir vid användning av
datamaskiner ovedersägligt mindre än vid användning av äldre typer av kontorsmaskiner. Det är
emellertid för den skull inte alltid säkert att några mera väsentliga personalbesparingar kan göras,
enär det som ett resultat av rationaliseringen inom ett företag kan eftersträvas att få flera
arbetsuppgifter utförda och detta utan ökad personalinsats.
    En automatisk datamaskin definieras som en med minne utrustad maskin, vars arbete styres av
ett i minnet lagrat program och som automatiskt, genom modifiering av programmet, kan anpassa
sitt verkningssätt efter resultat erhållna under bearbetningen.” (Bill 1963:32, p 14)

Excerpt 4:15, “Säkerheten i den automatiska databehandlingen är större än vid arbete med andra
tekniska hjälpmedel. Man undgår i mycket stor utsträckning inverkan av fel hänförliga till den s.k.
mänskliga faktorn. Programmen kan nämligen testas mycket noggrant och det finns möjligheter att
i programmen bygga in långtgående kontroller. Risken för direkta maskinfel är synnerligen liten.”
(Bill 1963:32, p 16)

Excerpt 4:16, “Ett blandat system medför flera betydande fördelar. Jag har redan nämnt den
konkurrensstimulerande effekten av att fördela anskaffningen på flera fabrikat. Jag vill också
betona det värde som ligger i att erfarenheter på bred basis från olika maskintyper kan utvinnas,
jämföras och nyttiggöras vid olika myndigheters framtida maskinval. Dessa erfarenheter blir
särskilt representativa, eftersom de grundar sig på ett flertal anläggningar med helt
överensstämmande arbetsuppgifter.“ (Bill 1963:32, p 87)

Excerpt 4:17, “Helt naturligt rymmer ADB i sitt nuvarande stadium också stora möjligheter till
utveckling på ett allmänt plan genom forskning. I fråga om förläggningen av denna uttalar kom-
mittén, att grundforskning närmast hör hemma hos universitet, högskolor och särskilda forsk-
ningsinstitutioner och att även målforskning i viss utsträckning kan förläggas dit. Målforskningen
fordrar dock ofta nära kontakt med de praktiska arbetsuppgifterna på området.” (Bill 1963:85, p
17-18)
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Excerpt 4:18, “I likhet med kommittén och remissinstanserna anser jag, att det föreligger ett klart
samband mellan den administrativa automatiska databehandlingen och den allmänna rationali-
seringsverksamheten inom statsförvaltningen. Som jag tidigare antytt bör de riktlinjer för rationa-
liseringsverksamhetens uppläggning och huvudsakliga målsättning som angivits i prop 1960:126
gälla även när det är fråga om att utnyttja den automatiska databehandlingstekniken som ett
instrument i rationaliseringsarbetet. Jag anser därför, att det inte bör råda någon tvekan om att de
centrala uppgifterna inom det administrativa databehandlingsområdet bör förläggas till
statskontoret.” (Bill 1963:85, p 49)

Excerpt 4:19, “För egen del vill jag sammanfatta mina synpunkter på följande sätt. Den admi-
nistrativa databehandlingens betydelse inom förvaltningen motsvaras inom forskning och teknik
av den matematiska databehandlingen. Det existerar ett klart samband mellan dessa båda områden,
och det kan hävdas, att utvecklingen av den matematiska databehandlingen är en av de nödvändiga
förutsättningarna för utvecklandet av det administrativa dataområdet. Den betydelse som den
matematiska databehandlingen har inom forskningen och den högre undervisningen är uppenbar.
Administrativ databehandling inom förvaltningen kommer även i fortsättningen att medföra
avsevärda investeringar. Detsamma gäller självfallet för ADB-teknikens utnyttjande inom den
vetenskapliga sektorn. De betydande kostnader det här är fråga om ställer krav på ökad
planmässighet och garantier för en samordnad resursavvägning. … påkallar … en noggrann och
hela området omfattande planering för att en optimal resursanvändning skall åstadkommas …“
(Bill 1963:85, p 53)

Excerpt 4:20, “A. Fördelar:
1. kapacitetsökning 25% för utförandet av arbete inom folkbokföring och uppbörd
2. större utbyggnadsmöjligheter
3. enklare programmeringsteknik
4. enklare och säkrare förfarande vid de maskinella bearbetningarna
5. enklare teknisk service
6. större användbarhet för tekniskt-vetenskaplig databehandling
7. större total funktionssäkerhet
8. större möjlighet att förlägga viktiga databehandlingsarbeten till dagtid
B. Nackdelar:
1. ökning av årliga maskinkostnader med ca 450.000 (20 maskinsystem)
2. viss omprogrammering
3. begränsad driftserfarenhet av IBM System/360”
(CFU Tekniska Byrån mimeo, dated 29.10.1964)

Excerpt 4:21, “Avslutningsvis vill jag framhålla att staten i sitt samarbete med IBM Svenska AB
och Saab i fortsättningen liksom hittills kommer att behandla de bägge företagen affärsmässigt
lika.” (Brev till Saab från statsrådet och chefen för kung. finansdepartementet, dated 22.1.1965)

Excerpt 4:22, “Den nu föreslagna IBM System/360 skiljer sig beträffande centralenheten väsent-
ligt från IBM 1401. Även magnetbandsenheternas konstruktion skiljer sig avsevärt. I 360-systemet
ingående radskrivare och kortenhet är emellertid av samma konstruktion som de i försöksanlägg-
ningen i Stockholm.” (p 23)
“Eftersom IBM System/360 annonserades så sent som i april 1964 finnes självfallet endast mycket
begränsade driftserfarenheter av systemet. Det kan emellertid förutsättas att företagets vunna
erfarenheter har övat vederbörligt inflytande på konstruktionen. De inbyggda kontrollerna har
också drivits längre i IBM System/360 än i IBM 1401.” (p 26)
“IBM bedömes ha ett avgjort försteg framför SAAB vars serviceorganisation inte är lika utbyggd.
SAAB:s högre underhållskostnader illustrerar måhända företagets svårigheter i förevarande
sammanhang. Man torde dock kunna förutsätta, att SAAB bygger ut sin serviceorganisation i
erforderlig omfattning. … Erfarenheterna från försöksverksamheten har inte givit anledning till
klagomål på någotdera maskinföretaget vad beträffar utförd teknisk service.” (p 30)
”Ingen hänsyn tagen till överkapacitet i anläggningarna då kostnaderna bedömts” (p 32)
(CFU Tekniska Byrån mimeo, dated 22.3.1965)
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Excerpt 4:23, “Ett genomgående drag synes emellertid vara att datamaskinerna av märket Saab
genomsnittligt sett uppvisar lägre bearbetningstider och således större kapacitet än IBM-maski-
nerna.” (Riksdagens Revisorers Berättelse (1968), p 98)

Excerpt 4:24, “En betydligt angelägnare fråga är åstadkommandet av ett homogent maskinsystem.
Därigenom skulle de högre kostnaderna för uppläggning och underhåll av dubbla maskinprogram
bortfalla och sambandet mellan anläggningarna i vissa avseenden underlättas.” (CFU Modern
Datateknik 3:1968, p 25)

Excerpt 4:25, “Centraliseringssträvandena inom den statliga datamaskinverksamheten är enligt
bl.a. länsstyrelsen i Värmlands län ytterligare ett skäl till att verksamheten vid länsanläggningarna
inte har utvecklats såsom var avsett. Flera databehandlingsobjekt inom länsförvaltningen, som
skulle ha lämpat sig väl för regional behandling, har enligt länsstyrelsen genomförts utan hänsyn
till de resurser som finns vid länsstyrelsernas dataanläggningar. Som exempel nämner
länsstyrelsen mervärdesskatten, där stansningsrutinerna men inte maskinbearbetningarna har lagts
på länsstyrelserna. Överkapaciteten hos länsanläggningarna borde vidare enligt länsstyrelsen ha
utnyttjats, när automatisk databehandling infördes hos länsstyrelserna närstående regionala organ,
såsom länsarbetsnämnder och vägförvaltningar. Länsstyrelsen i Malmöhus län uttalar sig i
liknande riktning.” (p 16)
“Frågan om centralisering eller decentralisering behandlas även utifrån en mera principiell
utgångspunkt av länsstyrelserna i Södermanlands, Malmöhus och Värmlands län som anför i stort
sett likartade synpunkter. Länsstyrelsen i Värmlands län framhåller sålunda att utvecklingen på
datamaskinområdet inom statsförvaltningen under senare år har gått mot centralisering.
Länsstyrelsen finner inte detta vara helt av godo. Sett ur maskinbearbetningssynpunkt ger kanske
en större, centralt belägen datamaskinanläggning en lägre kostnad per bearbetad enhet. Den
automatiska databehandlingen måste emellertid kompletteras med betydande manuella insatser. De
manuella och maskinella rutinerna måste oftast utföras sammanhängande. Samma
ledningspersonal bör lämpligen svara för dem. Dessa omständigheter talar för en decentralisering
av datamaskinverksamheten. Praktiska erfarenheter pekar i samma riktning.” (Bill 1969:81, pp 16-
17)

Excerpt 4:26, “Min uppfattning i denna fråga vill jag sammanfatta på följande sätt. Läget är i dag
ett helt annat än då beslutet fattades år 1963 om två maskinsystem. Datamaskiner har sedan dess i
stor utsträckning anskaffats inom såväl den offentliga förvaltningen som näringslivet. Som
exempel kan jag nämna att staten i dag har mer än 90 datamaskiner mot ca 20 år 1962.
Utvecklingen går dessutom mot en ökad användning av datamaskiner inom samhället som helhet.
På den svenska marknaden har vidare introducerats ett flertal maskinfabrikat, som saluförs i
konkurrens med varandra. Konkurrensen kan i nuvarande läge stimuleras på ett effektivare och
billigare sätt än genom att maskiner av olika fabrikat används inom ett och samma
verksamhetsområde. Utvecklingen har även lett till att man numera har en vidsträckt erfarenhet av
såväl särskilda maskinfabrikat som möjligheterna till samarbete mellan olika maskinsystem. Även
här har således motivet för att ha två maskinfabrikat för folkbokförings- och
uppbördsverksamheten fallit bort.
    Jag delar CFU:s och remissinstansernas uppfattning att ett bibehållande av de två maskinsyste-
men kommer att innebära ökade kostnader för bl.a. system- och programmeringsarbete och för
överföring av data mellan de båda systemen. Jag förordar därför att en övergång sker till ett enda
maskinsystem.
    Med hänsyn till de merkostnader och de olägenheter i övrigt som följer av de dubbla maskinsys-
temen är det önskvärt, att övergången till ett enhetligt maskinsystem sker så snart som möjligt.
CFU har framhållit, att första kvartalet år 1970 är lämplig omläggningstid med tanke på leverans-
tiden för nya maskiner och beläggningssituationen på länsdataanläggningarna. Jag har inte något
att erinra mot den föreslagna tiden för omläggningen.“ (Bill 1969:81, p 23)

Excerpt 4:27, “En annan orsak till att länsanläggningarna inte har tagits i anspråk för externa
arbetsuppgifter i väntad omfattning är att utvecklingen på ADB-området har gått mot centrala
register. Det har visat sig vara god ekonomi att koncentrera den administrativa databehandlingen
kring stora, centralt uppbyggda register som medger långtgående integration. Utvecklingen kan
väntas fortsätta i samma riktning under åtminstone de närmaste åren. Härför talar bl.a. de
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förbättringar som successivt har kommit till stånd på datatransmissionsområdet och som gör det
möjligt att via terminaler förmedla information mellan centrala dataregister och användare på olika
håll ute i landet.” (Bill 1969:81, p 26)

Excerpt 4:28, “Enligt Sveriges Standardiseringskommissions publikation SEN 0116 ‘en för
behandling av data med minne utrustad maskin, vars arbete styrs av ett i minnet lagrat program
och som automatiskt, genom modifiering av programmet kan anpassa sitt verkningssätt efter under
bearbetningen erhållna resultat’.” (UOK mimeo, dated 16.4.1962, p 14)

Excerpt 4:29, “Utmärkande för datamaskinen är alltså snabbheten, förekomsten av minne,
förmågan att följa i minnet lagrade program, som lätt kan bytas, förmågan att välja mellan olika
bearbetningsalternativ på grundval av bearbetade data samt möjligheten att modifiera det egna
programmet. Detta gör datamaskinen lämpad att utföra även mycket komplicerade
databehandlingsuppgifter. Det är därför inte förvånande att ordet »elektronhjärna» på många håll
segt håller sig kvar såsom—inadekvat—benämning på en datamaskin. Man bör ha klart för sig att
datamaskiner inte är någonting annat än snabba, uthålliga, och tillförlitliga verkställare av
detaljerade direktiv, som människan givit. Datamaskinen kan inte ta initiativ och inte heller själv
finna vad som bör göras i en situation som programförfattaren inte har förutsett.” (SOU 1962:32, p
29)

Excerpt 4:30, “Datamaskinernas förmåga att genomföra fullständiga och komplicerade arbetsför-
lopp, den stora hastigheten och säkerheten i databehandlingen är egenskaper som skiljer dessa
maskiner från konventionella hålkortsmaskinutrustningar.” (Bill 1963:32, p 17)

Excerpt 4:31, “Maskinen saknar helt möjligheter att utföra något utöver vad som beordrats i
programmen.” (Bill 1963:32, p 17)

Excerpt 4:32, “Den mekanisering och automatisering, som inom industriproduktionen varit en
helt naturlig företeelse och utgjort en allmänt accepterad grundval för fortgående
produktivitetsvinster, kan genom datamaskinernas tillkomst numera på motsvarande sätt realiseras
inom kontorsområdet. De egenskaper hos datamaskinerna som medfört en helt ny syn på
kontorsarbetets rationalisering och effektivisering är maskinernas förmåga att automatiskt
genomföra långa och komplexa arbetsprocesser.” (Bill 1963:32, p 41)

Excerpt 4:33, “Bearbetningen sker dessutom med stor säkerhet, och datamaskinerna kan instrue-
ras så att felaktigheter inte tillåtes passera utan att de i tid uppmärksammas.” (Bill 1963:32, p 42)

Excerpt 4:34, “Det kan hävdas, att vad den som tar ADB-tekniken i sin tjänst behöver veta om
datamaskinerna i första hand är vad de kan uträtta och hur de skall utnyttjas. Frågan om hur
datamaskinen utför sitt arbete kommer däremot i bakgrunden och kan i stort sett lämnas åt
expertisen. Förhållandet är i viss mån analogt med vad allmänt kan konstateras om andra tekniskt
avancerade ting, sådana som telefon, radio och television, nämligen att dessas välsignelser mycket
väl kan avnjutas utan insikt om hur de fungerar tekniskt.” (SOU 1962:32, p 33)

Chapter 5, case 2:

Excerpt 5:1, ”ABC 800 var egentligen en kosmetisk förbättring av ABC 80, dvs syftet var att rätta
till alla ‘fel’ som fanns på ABC 80.” (Martin Graap quoted in Sjöström 1996:2, p 81)

Excerpt 5:2, “...affärsstrategi att ‘marknadsföra målgruppsanpassade flerfunktionssystem’ via
återförsäljare … marknadsstrategi att ‘profilera produkterna som användarorienterade problemlös-
ningar, inte som produkter’.” (Sjöström 1996:2, p 56)

Excerpt 5:3, ”Det som skulle skilja ABC 800 från andra persondatorer var ett brett svensk pro-
gramutbud. När detta inte var klart till 800-lanseringen startades imageannonsering.” (Martin
Graap quoted in Sjöström 1996:2, p 78)
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Excerpt 5:4, “Det var ju dom som hittade orden som motiverade en större marknad för datorer.”
(Örjan Kärrsgård, interview 25/2 1993)

Excerpt 5:5, “Unik svensk lågprisdator. Tre svenska företag lanserar ny lågprisdator i världs-
klass.” (Dagens Industri August 22, No. 51, 1978)

Excerpt 5:6, “Persondatorn ABC 80 en svensk satsning på en ny datorgeneration.” (Automation
No. 6, 1978, pp 25)

Excerpt 5:7, “Lågprisdator presenteras. Lågprisdator utvecklad av tre svenska företag.” (Ny
Teknik No. 30, 1978, pp 1, 5)

Excerpt 5:8, “Samarbete ger svensk privatdator med konkurrenskraft.” (Modern Elektronik No.
13, 1978, pp 1, 32)

Excerpt 5:9, “Luxors persondator ABC 80
    En liten kraftfull och högkvalitativ persondator till så lågt pris, att den är överkomlig för alla
intresserade!
    ABC 80 är uppbyggd kring en av marknadens mest kraftfulla mikroprocessorer, Zilog Z80A. En
mycket snabb Extended BASIC är standardspråket. Det finns kringutrustning avseende minne-
senheter och skrivare med mycket hög kapacitet, samt färdiga program för många tillämpningar.
ABC 80 är en helsvensk produkt, och Luxor är ett av tre företag som svarat för utvecklingen.
    ABC 80 kan användas t ex i hemmet, på mindre företag, i skolan, i butiker, i föreningar och
inom industrin. Användningsområdena är många. I hemmet t ex för aktivt nöjesspel och olika slags
registreringar. På det mindre företaget för t ex bokföring och administrativa rutiner. I skolan för t
ex matematiska beräkningar. I butiker för t ex kassa- och lagerrutiner. I föreningar för t ex
medlemsregistrering. Inom industrin för t ex alla slags beräkningar och som intelligent terminal.
    ABC 80 kommer att säljas bl a genom utvalda radio- och TV-butiker.” (Dagens Nyheter 30/11,
1978)

Excerpt 5:10, “2. Introduktion till BASIC
2.1 Allmänt
Genom den snabbt växande användningen av datorer i vårt samhälle kommer allt fler människor i
beröring med datorer och deras verksamhetsområden. Detta skapar ett starkt behov av utbildning
inom datorområdet.
    För att tillgodose detta utbildningsbehov skapades programmeringsspråket (Beginners All-
purpose Symbolic Instruction Code) med målet att vara enkelt att både lära och använda.

BASIC är:
– ett programmeringsspråk med goda möjligheter till kommunikation mellan maskin och män-
niska. Det är ett dialogspråk, som ger användaren den så nödvändiga och värdefulla
direktkontakten med datorn.
– är enkelt att lära därför att det innehåller relativt få satser och kommandon med logiska och
entydiga användningsregler.
– är ett generellt programmeringsspråk som är oberoende av vilken dator man använder. I
praktiken skiljer sig de olika BASIC-versionerna från varandra i fråga om kvalitéer och
omfattning.

ABC 80 BASIC
Den omfattar både den europeiska standarden ECMA 55 och den amerikanska ANSI-standarden,
vilket ger en garanti för att många program från andra BASIC-versioner direkt kan köras på ABC
80. Du kan hämta program från tidskrifter och böcker, både för hobby och professionellt bruk.
Genom de användbara heltalsvariablerna ökas snabbheten väsentligt.
    En viktig egenskap hos ABC 80 BASIC är att den är lätt och bekväm att använda. Den kraftfulla
editeringsfunktionen ED hjälper Dig till sekundsnabba rättningar av en programrad. I tidigare
BASIC-versioner måste hela programraden skrivas om även om bara ett enda tecken skall ändras!
    För den som inte tidigare stiftat bekantskap med BASIC rekommenderas programmeringshand-
boken ”ABC om BASIC” som behandlar BASIC från grunden med utgångspunkt just från ABC
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80. (Se under ”Litteraturförteckning” på sid 64.)
ABC 80 BASIC ligger lagrad i en BASIC-tolk bestående av 4 st ROM-kretsar (läsminnen) och står
till förfogande omedelbart efter inkopplingen av apparaten.
    Denna BASIC-tolk innehåller flera egenskaper vilka underlättar programmeringen t ex

ED För korrigering av rader i ett program
TRACE Ger möjlighet att följa programexekveringen rad för rad
MERGE Möjliggör sammanlänkning av flera program
ASCII-aritmetik för beräkningar med upp till 29 siffror

    Även mycket kraftfulla stränghanteringsfunktioner ingår t ex LEFT¤, MID¤, RIGHT¤ och
INSTR vilket möjliggör sökning i och hantering av textsträngar.” (Bruksanvisning ABC 80, p 17)

Excerpt 5:11, “Datortävlingen går vidare. Med en brokig skara deltagare. Ett ekipage har bytt
sponsorer tre gånger under tävlingens gång. Ett annat har valt fel däck och fått punkteringar på
löpande band. Ett tredje har valt en stallchef, som inte tar hänsyn till vare sig fordonets prestanda
eller åskådarnas säkerhet. Till och med en buss har ställt upp! Egentligen har de bara ett gemen-
samt—för lite servicepersonal.
    I bjärt kontrast står ekipaget i täten. Ett ekipage som får våra hjärtan att bulta av stolthet. Det är
svenskt! Och det leder överlägset.
Förklaringen är enkel. Man blir inte bäst bara av att vilja bli det. Utan genom att ha det mest
kompletta fordonet, som klarar alla slags tävlingar. Från administrativa gatlopp till processtyr-
ningens serpentinvägar.
    Mer än hälften av alla mikrodatorer kommer från Luxor.” (Dagens Nyheter 5/6, 1981)

Chapter 6, case 3:

Excerpt 6:1, “Låt oss ställa målet att senast år 2010 tillhöra den globala utvecklingens absoluta
spjutspetsar när det gäller varje del av utnyttjanden av informationsteknologin.”

“Men också det teknologiska systemskiftet som rubrikmässigt och alltför förenklat brukar sam-
manfattas i övergången från industri- till informationssamhälle. Det är inte den råa styrkans och
stora mängdens teknologier som dominerar – utan i stället den allt mer förfinade intelligensens och
småskalighetens.
    Och de bägge systemskiftena går hand i hand – de både förutsätter och förstärker varandra.”

“Över hela världen ser vi i dag hur de nya IT-teknologierna förändrar gamla näringsstrukturer.
Utvecklingen går snabbt. Redan håller en del av det tänkande som lett till den väldiga
fokuseringen på s k elektroniska motorvägar på att passeras av utvecklingen.
    Det talas om multimedia och om virtuella världar. Och det som nu sker är att nya teknologiska
landvinningar leder till att gårdagens separata data-, telekommunikations-, media- och hemelektro-
nikindustrier håller på att flyta ihop.”

“Mot bakgrund av frågornas stora betydelse kommer jag själv att leda kommissionen.”

“Det är en fråga om användarstimulans, pilotprojekt, distansarbete, utbildningsväsendet, forskning
och distansutbildning. Det handlar om att röja undan hinder för den utveckling som nu håller på att
vinna egen kraft.
    Och i någon utsträckning är det säkert en fråga om pengar.”
“Få satsningar är av större strategisk betydelse för vår framtid än dessa.” (Carl Bildt’s speech at
IVA 7.2.1994; mimeo)

Excerpt 6:2, Bill 1963:85 “1. I dagens expanderande samhälle föreligger ett starkt behov av allt
utförligare informationer som vägledning för ett planmässigt handlande. Den tilltagande volymen
av data och kravet på mera djupgående bearbetning därav har i många fall fått mötas med en
utökad administrationsapparat.
2. I den fortlöpande rationaliseringen har tidigare till buds stående kontorstekniska hjälpmedel—
främst hålkortsmaskiner—varit en betydelsefull faktor, när det gällt att mekanisera manuella och
rutinmässiga arbetsmoment inom databehandlingen. En påfallande skillnad föreligger dock vid en
jämförelse mellan rationaliseringsprocessen inom administration och motsvarande process inom
industriell drift. Genom datamaskinerna har kontorsområdet blivit delaktigt av de möjligheter till
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rationalisering av driftsformerna som den industriella sektorn redan tidigare haft tillgång till.
Tillkomsten av datamaskinerna innebär en språngartad utveckling av de tekniska hjälpmedlen
inom administrationen. Även om dessa maskiner inte längre utgör ett exklusivt instrument utan
numera accepteras som ett hjälpmedel bland flera andra inom den administrativa sektorn, är deras
användbarhet dock ännu föga utnyttjad. Det vidare perspektiv som öppnas allteftersom ADB-
tekniken blir mera allmänt omfattad kan i dagens läge endast skönjas.
3. Det är naturligt, att sådana rationaliseringsmöjligheter som syftar till att begränsa behovet av
arbetskraft inom kontorsområdet utgjort det närmast liggande motivet för övergången till ADB.
Särskilt värdefullt är därvid att maskinerna övertager den rutinmässiga delen av kontorsarbetet och
frigör personal för mera kvalificerade och därmed för individen själv mera intressanta och
meningsfyllda uppgifter. Den effektivisering som en vidgad databehandling ger möjligheter till
kan vara en ännu större besparingsfaktor än den som följer av personalminskningarna i och för sig.
4. ADB-tekniken kan också realisera målsättningar som eljest inte skulle kunna uppnås inom
ramen för rimliga resurser. Redan nu föreligger erfarenheter av sådan innebörd att anledning finns
att ställa stora förväntningar på den automatiska databehandlingens möjligheter i detta avseende.
5. (Saknar motsvarande stycke.)”

Bill 1995/96:125 “1. Det svenska samhället befinner sig i omvandling. Vi är på väg in i informa-
tions- och kunskapssamhället.
    Det ligger en stor utmaning i att fånga det nya samhällets möjligheter utan att ge avkall på
grundläggande samhällsmål som demokrati och rättvisa. Vi har alla möjlighet att bli delägare i
kunskap, datorkraft och information samt att ta ansvar för och delta i det nya samhällets utform-
ning.
2.    Redskapet i informations- och kunskapssamhället är informationstekniken, IT. Med IT kan
produkter och tjänster lättare individanpassas, de centraliserade produktionsplatserna ersättas av
decentraliserade, individanpassade arbetsplatser och dyrbar manuell informationshantering ersättas
av kostnadseffektiv, maskinell informationsbehandling. Hierarkiska maktstrukturer kan lättare
ersättas av decentraliserade organisationer.
3.    Omvandlingen sker dock inte utan smärta. Industrins pågående rationaliseringar gör att färre
kan producera mer. Tillväxten och sysselsättningen i informations- och kunskapssamhället måste
skapas på nya villkor. Avgörande blir vår förmåga att förädla information och kunskap till konkur-
renskraftiga varor och tjänster och att använda den nya tekniken för att förädla traditionell produk-
tion.
4.    IT-utvecklingen och det avancerade informations- och kunskapssamhället innebär enastående
möjligheter för Sverige. En utbredd och effektiv användning av IT inom både näringsliv och
offentlig sektor ökar Sveriges konkurrenskraft. Med den nya tekniken minskar de fysiska
avstånden i betydelse och olika regioner kan få mer likartade förutsättningar. Demokratin kan
fördjupas. Sverige kommer också närmare övriga världen.
    I IT-utvecklingen finns löften om nya arbetstillfällen, nya sätt att organisera verksamheter och
tillhandahålla samhällsservice samt nya redskap för att utveckla välfärden. Här finns
förhoppningar om ökad livskvalitet för den enskilda människan med möjlighet att arbeta friare i tid
och rum. Här finns möjligheter att med hjälp av IT stärka medborgarnas ställning, utveckla
demokratin och underlätta insynen i det offentligas förehavanden.
5.    I all förändring ligger möjligheter men också hot och risker. IT förutspås ibland få en använd-
ning som mer utarmar än berikar människors liv—förlorade arbetstillfällen, en omvärld som blir
alltmer oöverskådlig och ett växande, osorterat informationsflöde som hotar att ge upphov till
främlingskap och vilsenhet snarare än gemenskap, kunskap och överblick. Här finns framför allt
farhågor för nya och ökade klyftor i samhället mellan dem som har och dem som inte har kunskap
om och tillgång till teknik och information. Detta är risker som måste tas på allvar.
    Användningen av IT domineras idag av män. Detta är en effekt av, och bidrar till att upprätt-
hålla, en könsuppdelad arbetsmarknad. Att IT i stället görs till allas angelägenhet är till nytta inte
bara för jämställdheten mellan kvinnor och män utan också för Sveriges ekonomi och välfärd.”
(Bill 1963:85, p 45, and Bill 1995/96:125, p 5.)

Excerpt 6:3, “Idag har vi i ökande takt valfrihet mellan olika operatörer och tjänster.
Konkurrensen leder till billigare telekommunikationer. Nationella gränser betyder ingenting
längre, och inte heller avstånden. Optofiberkablar bär stora informationsmängder runt klotet och
distribuerar inte bara telefoni utan också bilder, data och texter.” (Telia (1995), p 95)
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Excerpt 6:4, “Dessutom kan lärare och elever arbeta tillsammans med att utveckla egna lärome-
del, specialanpassade till den egna skolan eller till och med till den enskilde eleven. Med datorns
och telekommunikationens hjälp kan de producera studiematerial med text, bild och aktuella fakta.
Och det som blir bra kan man lätt dela med sig av till andra skolor.” (Telia (1995), p 27)

Abbreviations and acronyms
ADB—automatisk databehandling

ANT—actor network theory

BASIC—Beginners’ All-purpose Symbolic Instruction Code

BARK—Binär Aritmetisk Räkne-Kalkylator (“Binary Arithmetic Calculator”)

BESK—Binär Elektronisk Sekvens-Kalkylator (“Binary Electronic Sequence Calculator”)

CDA—critical discourse analysis

CFU—Centrala folkbokförings- och uppbördsnämnden (≈ “central civic registration and tax
collection board”; National Board of Civic Registration and Tax Collection)

CP/M—Control Program for Microcomputers

CPU—central processing unit

CRT—cathode-ray tube

DOS—disk operating system

DBK—Kommittén för maskinell databehandling, later Databehandlingskommittén (≈ “the
committee on machine methods of computation”, 1955-1962)

EDI—electronic document interchange

EDP—electronic data processing—in Swedish “automatisk databehandling” (ADB), sometimes
read as “administrativ databehandling”—“automatic data processing” (ADP)

EDVAC—Electronic Discrete Variable Computer

FRN—Forskningsrådsnämnden (Swedish Council for Planning and Coordination of Research)

GAN—global area network

HPCC—High Performance Computing and Communications

I/O—input/output

IAS—Institute for Advanced Studies

IBM—International Business Machines Corporation

ICT—information and communication technology

IC—integrated circuit

IDP—integrated data processing

IT—information technology

IVA—Kungliga Ingenjörsvetenskapsakademien (Royal Academy of Engineering Sciences)

K byte/M byte—K = 1 K = 210 = 1024 bit; 1 byte = 8 bit; 1 M = 1000 K

KFB—Kommunikationsforskningsberedningen (Swedish Transport and Communications Board)

KK-stiftelsen—Stiftelsen för Kunskaps- och Kompetensutveckling (The Foundation For Knowl-
edge and Competence Development)

LAN—local area network

LSI—large scale integration

LTS—large technical system

MDA—Människor-Datateknik-Arbetsliv research programme

mips—abbr.. for million instructions per second. A measure of processing speed

MMN—Matematikmaskinnämnden (Swedish Board for Computing Machinery)
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NMP—Nationella Mikroelektronikprogrammet (Mational Microelectronics Programme)

NREN—National Research and Education Network

NUTEK—Närings- och teknikutvecklingsverket (Swedish National Board for Industrial and
Technical Development)

OEM—original equipment manufacturer

RAM—random access memory

ROM—read only memory

RRV—Riksrevisionsverket (National Swedish Audit Bureau ≈ IRS)

SAAB—Svenska Aeroplan Aktiebolaget (Swedish Aircraft Company)

SAFAD—Statskontoret (Swedish Agency for Administrative Development)

SARA—“Saabs Räkne-Automat” (Saabs first own computer)

SCB—Statistiska Centralbyrån (Sweden Statistics)

SCOT—social construction of technology

SICS—Swedish Institute of Computer Science

SiREN—Swedish Research and Education Network

SME—small and medium-sized enterprises

SLT—solid logic technology

SOU—statens offentliga utredningar (state official report)

SSI—small scale integration

STS—science–technology–studies (science–technology–society)

STU—Styrelsen för Teknisk utveckling

SUNET—Swedish University Network

TFR—Teknikvetenskapliga forskningsrådet (Swedish Research Council for Engineering Sciences)

UOK—Uppbördsorganisationskommittén (≈ “the committee on national taxation organisation”,
1958-1962)

URL—uniform resource locator; term to denominate Internet addresses

VLSI—very large scale integration

VR—virtual reality

WAN—wide area network

WWW—World Wide Web (other term for “Internet”)

Länsstyrelse ≈ County Administrative Board; regional, county authority of taxation, population
registration, census, etc.

Landsting ≈ County Council; county authority responsible for health care

Luxor Datorer—“Luxor Computers”
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