


A HISTORY OF DIGITAL MEDIA

From the punch card calculating machine to the personal computer to the
iPhone and more, this in-depth text offers a comprehensive introduction to
digital media history for students and scholars across media and communication
studies, providing an overview of the main turning points in digital media and
highlighting the interactions between political, business, technical, social, and
cultural elements throughout history. With a global scope and an intermedia
focus, this book enables students and scholars alike to deepen their critical
understanding of digital com muni cation, adding an understudied historical layer
to the exam ination of digital media and societies. Discussion questions, a
timeline, and previously unpub lished tables and maps are included to guide
readers as they learn to contextualize and critically analyze the digital tech -
nologies we use every day.

Gabriele Balbi is Assistant Professor in Media Studies at USI Università della
Svizzera Italiana (Switzerland), where he is Director of the China Media
Observatory and teaches media history and sociology at the Faculty of
Communication Sciences. His main areas of interest are media history and
historiography of communication.

Paolo Magaudda is Senior Post-Doctoral Research Fellow in Sociology at the
University of Padova (Italy), where his research is in technology, culture, and
society with particular reference to media and consumption processes. Since
2013, he has been Secretary of STS Italia, the Italian Society for the Study of
Science and Technology.



http://taylorandfrancis.com


A HISTORY OF 
DIGITAL MEDIA

An Intermedia and Global
Perspective

Gabriele Balbi and 
Paolo Magaudda



First published 2018
by Routledge
711 Third Avenue, New York, NY 10017

and by Routledge
2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

Routledge is an imprint of the Taylor & Francis Group, an informa business

© 2018 Taylor & Francis

The right of Gabriele Balbi and Paolo Magaudda to be identified as the
authors of this work has been asserted by them in accordance with
sections 77 and 78 of the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this book may be reprinted or reproduced or
utilised in any form or by any electronic, mechanical, or other means, now
known or hereafter invented, including photocopying and recording, or in
any information storage or retrieval system, without permission in writing
from the publishers.

Trademark notice: Product or corporate names may be trademarks or
registered trademarks, and are used only for identification and explanation
without intent to infringe.

Library of Congress Cataloging in Publication Data
Names: Balbi, Gabriele, 1979– author. | Magaudda, Paolo, author.
Title: A history of digital media: an intermedia and global perspective /
Gabriele Balbi and Paolo Magaudda.
Other titles: Storia dei media digitali. English
Description: New York: Taylor & Francis Group, 2018. | Includes
bibliographical references and index. | “In several sections the text is
an elaboration of the Italian book Storia dei media digitali. Rivoluzioni
e continuità, published in 2014 by Laterza, Roma-Bari.”—Back of title
page.
Identifiers: LCCN 2017050517| ISBN 9781138630215 (hardback) | 
ISBN 9781138630222 (pbk.)
Subjects: LCSH: Digital communications—History. | Digital media—History.
Classification: LCC TK5103.7 .B358413 2018 | DDC 384.3/309—dc23
LC record available at https://lccn.loc.gov/2017050517

ISBN: 978–1–138–63021–5 (hbk)
ISBN: 978–1–138–63022–2 (pbk)
ISBN: 978–1–315–20963–0 (ebk)

Typeset in Interstate
by Florence Production Ltd, Stoodleigh, Devon, UK

Translated by Isabelle Johnson. Translation funded by Fondazione Hilda e Felice Vitali.

In several sections, the text is an elaboration of the Italian book Storia dei media digitali. Rivoluzioni
e continuità, published in 2014 by Laterza, Roma-Bari. We acknowledge that Gabriele Balbi wrote
Chapters 3 and 4, Paolo Magaudda wrote Chapters 2 and 5, while the remaining sections have been
written jointly.

https://lccn.loc.gov/2017050517


CONTENTS

List of Figures vii
List of Tables ix
List of Boxes x
Acknowledgments xii

Introduction 1

1 Why Study the History of Digital Media and How? 6

1.1 Contextualizing Digital in Contemporary Societies 6
1.2 Theoretical Paths 10
1.3 A Few of the Benefits of a Digital Media History 19

2 The Computer 27

2.1 The “Mother” of All Digital Devices 27
2.2 The Mechanical Computer Age and the Social Need 

for Calculation 29
2.3 The Mainframe Age 33
2.4 The Personal Computer Age 44
2.5 The Post-PC Age 60

3 The Internet 67

3.1 What We Mean by the Internet 67
3.2 The Military Influence 70
3.3 The Academic Influence 74
3.4 The Counter-cultural Influence 81
3.5 The Public Service Influence 86
3.6 The Commercial Influence 94
3.7 The Social Influence 98
3.8 Re-reading the Internet in Historical Perspective 113



4 The Mobile Phone 118

4.1 The Origins of the Mobile Phone 118
4.2 Digital Rebirth and Growing up 124
4.3 GSM: The European Digital-Bureaucratic Miracle 128
4.4 A Concise History of SMS 132
4.5 A New Paradigm: 3G, Smartphones and Mobile Internet 135
4.6 The Global Mobile Phone Fever 143
4.7 Sociocultural Implications of Mobile Connectivity 148

5 The Digitization of Analog Media 154

5.1 Intermediality and the Digital Media Pattern 154
5.2 Music 160
5.3 Publishing: Books and Newsmaking 168
5.4 Cinema and Video 177
5.5 Photography 186
5.6 Television 193
5.7 Radio 203
5.8 Digitization and the Interweaving of Different Media 209

Conclusion: Myths and Counter-hegemonic Narratives in 
Digital Media History 214

Chronology 225
Appendix: Statistical and Quantitative Data 232
Acronyms 242
References 246
Index 267

vi Contents



FIGURES

1.1 Frequency of the term “Digital Revolution” in Factiva Database, 
1990–2016 22

2.1 The very first punch card machine, in the drawing presented 
by Herman Hollerith to the US patent registry in 1889 32

2.2 ENIAC’s creators working in the room containing the computer, 
1946 ca 36

2.3 A MITS Altair 8800, released between the end of 1974 and the 
spring of 1975. It was the first personal computer based on an 
Intel 8080 micro-processor available on the market 46

2.4 The advertisement used in 1977 to present Apple II, one of the 
first personal computers sold to be used at home by ordinary 
people 49

2.5 The cover of Time, January 3, 1983 52
3.1 Centralized, decentralized and distributed networks 72
3.2 ARPANET networks in 1969 and in 1977 76
3.3 The European Informatics Network in 1973 80
3.4 The French Minitel 10 used by children at home in a 1994 advert 85
3.5 Curve of Nasdaq index from 1995 to 2015, with the so-called 

“internet bubble” around 2000 97
3.6 Graphic representation of Nielsen’s participation inequality 101
4.1 A 1980s advertisement of the Excell Mobile Phone in UK 121
4.2 TV commercial of pagers in Taiwan, 2011 127
4.3 A Nokia mobile phone in The Matrix, 1999 131
4.4 A Motorola mobile phone in Wall Street, 1987 132
4.5 A BlackBerry advert from 2006 139
4.6 Mobile cellular subscriptions in six world regions, 2005 and 

2015 145
5.1 From single analog media to a digital media pattern 155
5.2 The original prototype of the Dynabook, designed by Alan Kay 173



5.3 A still frame of Cindy, one of the first digital characters, 
appearing in Michael Crichton’s movie Looker, 1981 179

5.4 A Universum FK 100R, one of the early portable TVs, 1968 199
A.1 Historical world maps of the proportion of internet users over 

population (2000, 2005, 2015) 234
A.2 Historical world maps of mobile phone subscriptions per 100 

people in different countries (1995, 2005, 2015) 235
A.3 Evolution of global sales of personal computers, smartphone 

and tables (1996–2016) 241

viii Figures



TABLES

2.1 A summary of the four phases in computer’s socio-technical 
history 28

3.1 A summary of the six formative influences in the internet 
history 70

3.2 Internet penetration into the various parts of the world in 
proportion to world population, March 2017 110

4.1 A summary of the main phases in mobile phones’ socio-technical 
history 119

A.1 The internet: evolution of internet users in seven world regions 
and proportion over the total of world users 232

A.2 Mobile phone: evolution of mobile phone subscriptions in six 
world regions and proportion over the entire population 233

A.3 Personal computer: proportion of households with a PC in six 
world regions 233

A.4 The internet: fixed broadband subscriptions per 100 inhabitants 
in thirty major countries 236

A.5 Mobile phone: subscriptions per 100 inhabitants in thirty major
countries 237

A.6 Computer: estimated proportion of households with a computer 
in thirty major countries 238

A.7 Internet: estimated proportion of users over the whole 
population in thirty major countries 239

A.8 Internet: estimated proportion of households with internet 
access in thirty major countries 240



BOXES

2.1 Documents: Alan Turing, Can Digital Computers Think? (1951) 34
2.2 Documents: Lewis Mumford, Authoritarian and Democratic 

Technics (1964) 38
2.3 In-depth Theory: Technological Frame and Relevant Social 

Groups 42
2.4 Documents: Italo Calvino, On Software and Hardware (1988) 55
2.5 Documents: Steve Jobs, Digital Lifestyle (2001) 61
3.1 Documents: John McQuillan, Why Have Emails had Such a 

Sudden Success? (1980) 78
3.2 In-depth Theory: Public Services in Communication History 87
3.3 Documents: US Government, The National Information 

Infrastructure: Agenda for Action (1993) 90
3.4 In-depth Theory: The Digital Divide 108
3.5 Documents: Lu Wei, Cyber Sovereignty Must Rule Global 

Internet (2014) 111
4.1 In-depth Theory: The Double Birth Model 123
4.2 Documents: European Commission, Reasons to Introduce a 

Pan-European Standard in Mobile Telephony (1987) 129
4.3 Documents: Japan Ministry of Telecommunication, Information 

and Communications in Japan (2002) 136
4.4 Documents: Steve Jobs, The Presentation of the iPhone

(2007) 140
4.5 In-depth Theory: Mobile Privatization 149
5.1 In-depth Theory: Intermediality 156
5.2 In-depth Theory: The Globalization of K-pop 165
5.3 Documents: Alan Kay and Adele Goldberg, The Dynabook

(1977) 172
5.4 Documents: Ryan Singel, Wired, “Video Killed the Video 

Store“ (2009) 183



5.5 In-depth Theory: The Socio-technical Network of the iPhone 191
5.6 Documents: European Commission, The Advantages of Digital 

TV for the European Consumer (2005) 196
5.7 Documents: Carl Malamud, The Metaphor of the First Internet 

Radio (1997) 207

Boxes xi



ACKNOWLEDGMENTS

When we started to plan an English adaptation of our previous book, originally
published in Italian in 2014 (Storia dei media digitali. Rivoluzioni e continuità,
Roma-Bari, Laterza), we thought it would have been an easy task. The book we
published in Italian, well-received in the Italian academic community and
appeared in syllabi of several courses, would just require minor updates, we
believed. As it commonly happens, things have been much more complicated
and what we imagined as a “translation” turned out to be a substantial
re-writing, with an entire new chapter and substantial changes in all the other
chapters—now all with learning materials, images, figures and especially much
more global and intermedia than before. This work has not been done by the
two authors in isolation, but many (new and old) ideas emerged during several
discussions with friends and colleagues in many of the conferences and Italian
book presentations we attended and were invited to between 2014 and 2017.
Among the dozens of people that have directly or indirectly contributed to our
work, we would like to thank a few colleagues specifically, while being well aware
that we are going to forget many others: Raffaele Barberio, Luca Barra, Eleonora
Benecchi, Tiziano Bonini, Paolo Bory, Davide Borrelli, Attila Bruni, Stefano
Crabu, Alessandro Delfanti, Philip di Salvo, Andreas Fickers, Matthew Hibberd,
Richard R. John, Juraj Kittler, Katharina Lobinger, Paolo Mancini, Alberto
Marinelli, Massimo Mazzotti, Manuel Menke, Andrea Miconi, Sergio Minniti,
Francesca Musiani, Simone Natale, Federico Neresini, Gianluigi Negro, Peppino
Ortoleva, David Park, Benjamin Peters, John Durhman Peters, Benedetta Prario,
Nelson Ribeiro, Giuseppe Richeri, Maria Rikitianskaia, Valérie Schafer, Christian
Schwarzenegger, Daya Thussu, Assunta Viteritti and Guobin Yang. Massimo
Scaglioni in Milan and Daniel Boccacci in Parma have provided logistical support
in delicate phases of our work, when we were delivering the manuscript. Special
gratitude goes to Isabelle Johnson, who has been in charge of the translation
and was able to cope with all our requests and delays. Our thanks go also to
our Italian publisher, Laterza, who allowed us to adapt the original Italian



version for an English edition. We are also grateful to the team at Routledge
and especially Erica Wetter, who helped us to sharpen our initial idea, and Mia
Moran, who assisted us along the process.

Finding images is not easy for copyright issues and because they are not
often considered relevant in academic works (we think exactly the opposite).
So, we would like to thank all the people that made our image search easier:
Beth Bernstein of RAND Corporations, Dave Walden, Nicholas Roche of NATO
Archives, Pierre Philippi of Orange Archives, Timothy H. Horning of the Archives
of University of Pennsylvania and Elisabeth Schares of Stiftung Deutsches
Technikmuseum—Berlin. As mentioned, images are not always easy to get, so
we decided to explore Instagram and search for private pictures, then asked
permission from authors. Consequently, we thank Gary Hunt, Andy Leonard,
Jack-Benny Persson, Matthew Ratzloff, and Marcin Wichary for allowing us to
use their photos in the text (even though some of them didn’t find place in the
final version of the book). The Biblioteca universitaria di Lugano has assisted
us particularly with the data appendix and we would like to thank especially
Alessio Tutino; data are mainly taken from ITU Library and Archives Services,
magnificently managed by Heather Heywood and Kristine Clara.

Gabriele Balbi would also like to thank an annoying friend called jet lag, who
was always extremely helpful in this phase, because he allowed him to work
during the night (I am writing this sentence at 3.04 am). We especially want to
thank Betty and Ilenia because, in one way or another, they have been our great
support during the long journey to complete this book. Finally, this book is also
a welcome to Demetra, part of the next generation that will see the future of
digital media.

Gabriele Balbi and Paolo Magaudda
Lugano and Bologna, September 30, 2017

Acknowledgments xiii



http://taylorandfrancis.com


Introduction

A History of Digital Media is an introduction to the study of the multifaceted
phenomenon of digitization from a historical, intermedia, and globally-sensitive
perspective. The book is primarily designed to be used as a textbook in media
and communications studies or for those interested in familiarizing themselves
with a historical approach to the understanding of technologies in everyday life,
digital economy, and innovation processes. This does not mean that the book
is of no interest to other readers. The book was, in fact, conceived on various
levels to make it of use to students and teachers intending to adopt a historical
dimension to digital media studies; to be relevant to scholars and researchers
interested in digital media history and digital media as a whole; and finally,
accessible to a wider readership interested in some of the technological and
cultural changes that have influenced our everyday lives both now and in the
past.

The book’s historical perspective is its primary and genuine original feature.
The history of computers, the internet, mobile phones, and analog media digit -
ization is mainly narrated with a mixed combination of secondary sources (mainly
books and papers) and some primary sources (including reports, news paper
articles, visual materials, and other documents). The main aim is to provide a 
broad picture and an extensive literature review on digital media history, com -
bining a theoretically-driven perspective with a series of approaches (especi ally
from Media studies, Science & technology studies, and Cultural studies) that only
very recently have begun to talk to each other in a more systematic way.

As a result, this volume is a tale of interwoven phenomena, which date right
back to the late nineteenth century and intensified from the second half of the
twentieth century onwards. This is what we will call a long term, or longue durée,
approach applied to digital society, although we are aware that, seen from the
original perspective of French historian Fernand Braudel (see Chapter 1), this
period of time would actually look rather short. Nevertheless, given that digital
media studies generally focuses on the present or, at least, on the last two



decades of digitization evolution, the decision to widen the time span of our
analysis at least to the nineteenth century is a meaningful choice designed to
provide a broad and consistent picture of the ways in which digital media
became so relevant to contemporary societies. We also believe that this
periodization brings out all of digital media’s unpredictability, continual muta -
tion, and the inextricable interweaving of digital change and forms of continuity
with the analog media system. The dialectic between the two extremes of this
continuum—change and continuity—is one of this book’s cornerstones and a
historically well-founded and pondered response to one of contemporary
society’s most fashionable, and at the same time misleading, mythologies: the
idea of a permanent digital revolution.

But what digital media history are we talking about? Like all histories, the
story that unfolds in this book is necessarily partial and selective. We have
focused on three major digital media and on the consequences digitization had
for the main analog media, inevitably leaving to one side a number of digital
and analog media contexts, whose stories would perhaps be equally interesting.
Our reasons for this were primarily space-related and we hope that the book
will succeed all the same in offering a wide-ranging and variegated overview and
suggest further avenues of in-depth study, which individual readers may decide
to undertake.

Furthermore, as Chapter 1 makes clear, we did not want to limit ourselves to
an event-based history approach (the so-called histoire évènementielle that the
French Annales School, and Fernand Braudel specifically, attempted to avoid),
in which the main aim is to set out events and dates in chronological order.
Rather, the volume aims to identify crossroads, successful turning points and
dead ends, and to throw light on the composite and heterogeneous set of
processes and influences that contributed to the emergence of digital media:
from the political and economic decisions made by governments and inter -
national bodies to the role of small, local startups and powerful global com -
panies, to the unpredictable and unexpected forms of appropriation of digital
technologies by end-users in different regions across the globe. The history of
digital media in this book will thus be told from a range of points of view and
by means of multiple interpretative tools with the aim of throwing light on the
relationship between media technologies and the most profound political,
economic, cultural, material, and symbolic structures that sustain the production
and consumption of media in contemporary societies. And all this to gain an
understanding of the way in which digital technologies have shaped diverse
human cultures in various ways, but also of the ways in which they themselves
have been influenced by social arrangements in a process that scholars in
Science & Technology Studies often define as co-construction and mutual
shaping occurring between society and digital media technologies.

2 Introduction



In addition to the diachronic dimension, this book also brings in and adopts
two other fundamental guidelines and perspectives: an intermedia approach and
a distinctive sensitiveness to the global range of digital media development.

As far as the notion of intermediality is concerned, while readers will find
separate chapters on computers, internet, and mobile phones (we decided to look
at these three media separately and not all together for reasons of analytical
simplicity and because scholarly work has traditionally separated them out), this
book frequently underlines the need to consider digital media in its mutual and
recursive interaction. The interaction and mutual influence of different media in
the same historical period was also a feature of analog media. For some decades,
therefore, media historians have been underlining the importance of studying
every medium in relation to others. TV history cannot, for example, be under -
stood without considering its institutional continuity with radio broadcasting,
audio-visual contents, and practices originating with the movie industry, the role
of new technologies such as satellites, VCRs, and remote controls, as well as social
networks like YouTube or streaming platforms such as Netflix (where many cult
TV series are produced and released now adays). Nevertheless, there is no doubt
that digitization has intensified and driven this phenomenon further and this
change has been identified using a range of concepts and definitions specifically
addressed at the beginning of Chapter 5 (see Box 5.1). Not only are contemporary
digital media increasingly interconnected but digitization’s progress has also
brought together and inter woven different and previously distinct devices,
markets, aesthetics, and user practices. The result of this increasing digital media
interdependence and intermediality is what we will define digital media pattern
in the book’s last and longest chapter, devoted to the consequences of
digitization on analog media taking into account mutual influences between old
and new and the fact that the analog media are often the working foundations
on which “digital native” media have been developed and appropriated.

Finally, the book has adopted a perspective that is distinctively sensitive to
the global changes that digital media are subject to. Global here does not imply
that mention will be made of every country in the world but rather that the book
will constantly swing between innovation centers and technological peripheries,
thus analyzing specific case studies that are capable of bringing out all the
geopolitical and cultural tensions and contradictions that digitization generates.
As we will see, while production and appropriation of digital media are domin -
ated by specific countries and areas of the globe (the Western world and the
United States, at length, joined by Asia over the last decade), digital technologies
are also making their way into other parts of the world with various degrees of
complexity and some evident ambiguities.

The book is divided into five chapters—each with teaching material and
exercises to be used by students to test themselves—and a conclusion. Chapter 1
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defines digital media, identifies fundamental tendencies in digitization and
revises the theoretical fields, which can be considered a “tool box” for students
looking for a well-founded historical interpretation of the digital media phe -
nomenon. The two basic questions we attempt to answer in this chapter are:
why and how write a history of apparently constantly changing and present-
orientated technologies (such as digital media) generally interpreted as dis -
ruptive innovations and radical breaks with the past? And, which theories and
concepts can we mobilize to build a more effective inter pretation of the multiple
tensions surrounding the role of digital media in our everyday lives?

Chapters 2, 3, and 4 develop the specific histories of three main digital media:
computers, internet, and mobile phones. These communication media are
emblematic of the so-called “digital revolution” but grew out of analog ideas
and precedents. Their history interweaves with technological developments and
political–economic and cultural dimensions just as both successful developments
and dead ends, which turned out to be useful for the understanding of specific
characteristics. The book will be as unhurried as possible and attempt to identify
clear and perhaps overly simplistic periodization with the intention of supplying
readers and students with reference time frames to facilitate study.

Chapter 5 is entirely devoted to intermedia logic, looking at how digitization
has influenced analog media and paving the way to what we define in the chap -
ter as a digital media pattern: a set of interlaced devices, markets, aes thetics,
and practices in which the original media entities are still recog nizable but have
already metamorphosed into different and distinctive media environ ments.
More specifically this chapter will analyze the emergence of the digit ization
process in relation to six specific sectors: music, books and news making, cinema
and video, photography, TV and radio, tracing the main tendencies through
which the digitization developed in each.

In our conclusion, we will tie up the loose ends on certain processes and
tendencies, focusing on the major mythologies that characterized the cultural
emergence of this digital media environment and some counter-hegemonic
narratives, underlining the constant dialectic between change and continuity in
the shaping of digital media technologies in their recent or more distant past.

The book is then completed by two other resources: a series of boxes that
are easily identifiable in each chapter and an appendix with statistical and
quantitative data. More precisely, there are two types of boxes: one named
Documents made up of short and relevant texts that are able to shed light on
some specific episodes or technology in the long process of digitization; the
second typology is named In-depth Theory because these boxes aim at deepen -
ing specific theoretical notions and at giving relevance to specific case studies
emerged in the various chapters. Finally, the data appendix focuses on historical
series able to show the main trends in the development of digital media at a
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global level. Recombining data from institutions such as the International Tele -
communication Union, the World Bank, Internet World Stats, market research
firms, and many others, the reader will find together—maybe for the first time—
comprehensive data and maps on computer, internet, and mobile phone’s
penetration in major world countries and in world macro-regions from the
1990s to today.

All this considered, there are many digital media history-linked topics that
this book will either not touch on at all or will receive just a cursory mention.
On one hand, this is understandable when such a broad and comprehensive
overview is attempted: stories have to be cut out and emblematic case studies
selected to achieve a synthesis. On the other hand, as we will point out in the
conclusion, this book is designed to act as the main entrance to a vast and still
unfinished building an introductory starting point from which other paths and
follows-ups will branch out in the future. A lot of work still remains to be done
in digital media history and our main hope is that this book may stimulate,
inspire, and motivate (including in its weaknesses and gaps) a next generation
of media studies scholars and of media industry professionals to think about
digital media in different and less taken-for-granted ways.
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