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Abstract: Increased attention in recent years has been paid to user involvement in 
the distribution and consumption of popular culture on the Internet. The attitudes 
from established publishing industries have mostly been negative, while few 
arguments about possible positive aspects have been heard. This paper argues that 
the understanding of social drivers such as user communication and user interaction 
is necessary to explain the adoption process of computers and Internet. Popular 
culture, such as games, music and films play an important, but underestimated role, 
however closely interlinked to copyright infringement. Right holders’ loss of control 
of digital products in combination with users engaging in value-adding activities is 
challenging established industries and structures. The effects were first observed in 
the entertainment industries but are now proliferating into other sectors of society. 

1. Introduction 
Computer and communication technology has always received attention from the political, 
industrial and scientific fields. The EU goals of Lisbon 2000, e-2005 and i2010 focus on a 
competitive and dynamic society where broadband deployment is seen as a critical 
prerequisite for attaining these goals [1]. The diffusion and use of ICT is considered as one 
of the most important strategic means for improving industrial productivity and competitive 
strength. Furthermore, there is a widespread belief that individuals with access to the 
Internet at home may rationalise much of their everyday activities such as contacts with 
schools, health care providers, theatres, banks and local government, to mention a few 
examples, thus saving time [17]. Thus, overall focus is laid on economic drivers.  

At the same time, a number of surveys and analysis of the diffusion and use of 
computers and Internet indicate the social drivers are as important for the understanding of 
what makes a person adopt ICT technology. For Internet users in general as well subgroups 
of users, e.g. women, elderly people, users with disabilities or university students, the 
tendencies are the same [2] [3] [4] [5]. Embedded in the term “social drivers” is the concept 
that one user can communicate with other users on topics of mutual interest. It could be 
related to any hobby activity but also in serious matters such as chronicle diseases [6]. 
Additionally, the appetite for pleasure and entertainment makes any form of popular culture 
such as games and music a favourite target on the Internet.  

For years, little attention was paid to this side of the computer coin; that of popular 
culture and entertainment, considered at best as being irrelevant, sometimes annoying. As 
an example officials in charge of broadband infrastructure rather seem to be embarrassed to 
learn that an important part of the net capacity is filled up with pornography or mp3-files. 
The panorama changed when traditional publishing business, such as music and film 
industry, discovered that the digital format in the hands of the users might threaten their 
business models. This brought about increased attention, however a mostly negative one. 
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2. ICT as a Means for Economic Prosperity – and Structural Change 
During its short history, information technology (earlier; electronics, computer technology) 
has initiated profound changes in the production and distribution of goods, services and 
knowledge. In the 1970’s – 1980’s the manufacturing industries were affected and during 
the 1980’s – 1990’s the same occurred in office work. We are now experiencing how 
radical changes are taking place in the fields of content creation giving users new tools and 
roles on a global scene. At the same time, the content creation is identified as one of the 
economic pillars of a knowledge-based Europe [1].  

As in the previous applications of information technology, structural changes are 
inevitable, thereby threatening the positions of established actors but at the same time 
offering opportunities for new business to develop. The challenge is to find new ways of 
interaction with users and the experimenting with better-adapted business models.  

This process has been described as “creative destruction”, with the old structures 
eventually being replaced by the new ones [7]. However, during the early stages of 
economic and social change, analysts often pay more attention to what is going away than 
what is struggling to be born. To use Schumpeter’s phrasing, it is easier to see the 
destructive side of creative destruction precisely, than it is to see the creative side [18]. 

The difficulties in recognising the new opportunities, perhaps at the expense of strong 
business interests should not be underestimated. Established industries are well organised 
with many supporters, sometimes on influential political levels. The dilemma is classical: 
Who will talk in favour of all those emerging firms that we still are not aware of?  

3. Objectives 
User activities on the Internet involving the swapping of content files such as games, films 
or music are generally described as “theft” by representatives of the affected industries. 
Accordingly, to have access to the copyrighted material for free, is considered as being the 
only motive of the downloaders. 

The aim of this paper is to show that this is a too narrow a view. Instead we should 
consider this phenomenon as a logic consequence of the digitalised society, where a great 
part of the public have access to computers, software and communication means as well as 
the necessary skills to handle these tools. This paper will try to demonstrate that file-sharing 
activities are part of user patterns: 1) encompassing user communication, user interaction 
and the creation of content, and 2) originating from the early days of personal computers. 

Hopefully this will contribute to a more balanced view on file-sharing; not as an 
irregularity in the creation and distribution of content, but as a new and sometimes superior 
way in the content creation process. 

4. Methodology 
Interviews with experts on file-sharing indicates a strong social dimension in the early days 
of computer hobbyists and a close relationship between technology and content. Increased 
data storage capacity and processor speed was quickly mirrored in games with improved 
graphical, colour and sound qualities, later on in the swapping of mp3 music files [8]. 

The findings have inspired a deeper investigation into the relationship between 
computer technology and digital content on the one hand, and the social dimension of 
computing expressed in terms of user communication and user interaction on the other 
hand. This will be made by:  
1. Identifying major innovations in personal computer and communication technology 

during four decades; the 1970’s, 1980’s, 1990’s and the 2000’s until today; 
2. Identifying popular user applications during these periods; 
3. Describing the inventors of these applications and their environment; 



4. Describing key user groups and user interaction; 
5. Describing major tendencies in file copying on the net and digital piracy; and 
6. Analysing the relation between popular applications and user interaction. 

Data has been gathered in a structured manner using online documents of computer 
history. The sources can be classified into three groups (with examples in brackets): 
• Institutional records published by major actors such as university institutions or 

hardware and software business corporations [11][12]; 
• Wikis made up from contributions by experts, with the English version of Wikipedia as 

the most important tool [13][14]; and 
• Individual testimonies in the form of personal web sites [10]. 

5. Results 
The findings cover a broad area of developments in computer hardware, software and 
communication technology during more than four decades in a complex environment of 
emerging industries. To provide a synthesising overview, the results are presented in tables, 
and limit the data presentation to what is considered to be typical. This requires a filtering 
process with an obvious subjective dimension inherent. 

Rather precise data on the releases of new hardware or software are easy to find; e.g. the 
Intel 80486 microprocessor. It is more difficult to find estimations of when the 80486 
processor had reached diffusion widespread enough to affect user patterns. Furthermore the 
path of distribution differs between nations and continents, so that new products generally 
reach the market earlier in the U.S. and Canada than in European countries. Therefore, time 
indications are not included in the overviews. 

5.1 Computer Technology and Digital Content 
Table 1: Developments in Computer Technology, Computer Software and Applications of Popular Culture 

Popular culture 
applications 

 
 
 
 
Games 

 
 
 
High Res. Images 
Games 

 
 
Music (mp3) 
H R Images 
Games 

Audio books 
Video (film, TV) 
Music (mp3) 
H R Images 
Games 

Computer 
software 

 
 
 
 
 
VisiCalc 
Word Star 
MS DOS 

 
 
 
 
dBase 
Lotus 1-2-3 
MS Word 
Windows 

 
 
 
Napster/Kazaa 
Alta Vista 
Navigator 
Office suites 
Windows 

Direct Connect/ 
BitTorrent 
Google 
Windows Media Player 
Office suites 
Firefox 
Linux 
Windows 

Computers Apple II 
IBM PC 
Home computers 
(Commodore, 
Atari) 

 
 
IBM PC-clones 
Macintosh 
Home computers 

 
 
 
PC 
Mac 

 
 
 
PC 
Mac 

CPU MOS 6502 
Motorola 6800 
Zilog Z80 

 
Intel 286,386,486 
Motorola 68000 

 
Intel Pentium 
Power PC 

AMD Athlon 64 
Intel P4 
PowerMac G5 

Hard disk drive - 20 MB 420 MB 80 GB 
External memory Cassette tapes Floppy disks Compact disc USB Flash drives  

Memory cards 
Digital Video Disc 

Connection  
 
Modem 

 
 
Modem 

 
ADSL 
Modem 

Broadband 
ADSL 
Modem 



The results in Table 1 clearly indicate that the advances in processor speed, data storage and 
connectivity are closely reflected in applications of popular culture. We can also observe 
that many of the most popular professional applications such as word processors and 
spreadsheets remain basically the same over the years, of course with improved functions to 
handle new multimedia content. Among the most popular newcomers we find software for 
the management and distribution of media files. 

5.2 Inventors of Popular Applications 

In table 2 a number of innovations are listed together with their inventors. They all 
represent important steps in the history of personal computing; many of them considered as 
“killer apps”; i.e. so useful or desirable that people will buy a computer simply to run that 
program. It should be observed that practically all have their roots in the academic field, not 
in company research labs. Later, the innovations have been commercialised in start-ups or 
by established companies.  

Table 2 :Inventors of Popular Applications and Their Environment 

Year Application Inventor(s) Environment 
1975 BASIC for Altair microcomputer (the first personal 

computer) 
Bill Gates* and Paul 
Allen 

University of 
Washington 

1977 Modem for personal computers Dennis Hayes and 
Dale Heatherington 

Computer hobbyists 

1978 MUD (Multi-User Dungeon, a multiplayer role-
playing game) 

Richard Bartle* and 
Roy Trubshaw 

University of Essex 

1979 Bulletin Board System  Ward Christensen Computer hobbyists’  
club in Chicago 

1979  VisiCalc (Spreadsheet) Dan Bricklin and Bob 
Frankston 

Harvard University 

1988 Internet Relay Chat Jarkko Oikarinen University of Oulu 
1988 Eudora (e-mail client) Steve Dorner University of Illinois 
1991 World Wide Web Tim Berners-Lee CERN Research 

Institute 
1991 Linux (free software/Open source operating 

system)  
Linus Torvalds  University of 

Helsinki 
1993-
94 

Mosaic and Netscape Navigator (web browsers) Marc Andressen and 
Eric Bina 

University of Illinois 

1994 Apache (free software/open source web server) Robert McCool University of Illinois 
1996 ICQ (the first instant messenger) Four young Israelis Start-up company 
1997 Winamp (the first mp3-player ported to Windows) Justin Frankel* University of Utah 
1997 Google (search engine) Larry Page and 

Sergey Brin 
Stanford University 

1999 Napster (file sharing software) Shawn Fanning* Boston’s North-
eastern University 

1999 Direct Connect (file sharing software combining 
P2P, BBS and IRC) 

Jon Hess* UC-Berkeley 

2000 Gnutella (peer-to-peer software) Justin Frankel and 
Tom Pepper 

Nullsoft (The name 
is a parody of 
Microsoft) 

2001 Kazaa/FastTrack (peer-to-peer software) Niklas Zennström and 
Janus Friis 

Telecom business 

2001 BitTorrent (file sharing software) Bram Cohen UC-Berkeley 
2005 Skype (IP Telephony software) Niklas Zennström and 

Janus Friis 
Telecom business 

* 19 years old at the time for the releases of the invention 
 



 Another striking detail is the low age of the inventors (not set out in the table). With 
only a few exceptions most of them were in their 20’s at the time for the release. Five of 
them were only 19 years old. Thus there is reason to conclude that young computer 
enthusiasts in an open environment have played a crucial role in ICT development. 

5.3 Developments in User Communication 

Communication between computers over the telephone was possible already at the start of 
the PC. Before the World Wide Web it required certain technical skills, so few users were 
found outside the research labs of universities and major companies. Soon the Bulletin 
Boards Systems or BBS, a kind of precursor to the World Wide Web, became the meeting 
place of all young people with interest in computers. A home computer was often used as a 
server. Piracy was common but the BBSes were also a perfect place for people to exchange 
ideas and gain knowledge by discussing with other users [10].  

The BBSes brought about a change in the 1980’s offering a generation of young 
computer enthusiasts a tool for chat and file swapping. The content was initially games and 
computer software. Later on, with increased processing and data storage capacity, high-
resolution images – often porn photos – were added.  

In the professional world, things moved slower. During the 1980’s and part of the 
1990’s, professionals in private business and public administration stuck to telephones and 
fax machines for their communication needs. Nothing changed until the latter part of the 
1990’s when the professional world connected to the Internet with a browser and an e-mail 
client. Most of all, e-mail became popular, allowing the exchange of shorter messages and 
documents stored on the hard disk. 

When the mp3 software made it possible to swap music, new user categories entered the 
net. The tradition of chat rooms from the BBSes survived, sometimes with new chat clients 
such as ICQ and MSN messenger, but e-mailing was never the first choice of the younger 
generation. In mid 2000’s this division remains. Teenagers prefer instant messaging while 
their parents stick to e-mail. 

Table 3: Developments in User Communication 

Popular culture 
applications 

 
 
 
 
Games 

 
 
 
High Res. Images 
Games 

 
 
Music (mp3) 
H R Images 
Games 

Audio books 
Video (film, TV) 
Music (mp3) 
H R Images 
Games 

Key users Research scientists 
Students 
Young computer 
hobbyists 

Research scientists 
Students 
Young computer 
hobbyists 

Young adults 
Teenagers  
Comp. professionals 
Computer hobbyists 

 
Communities 
Comp. professionals 
Computer hobbyists 

Chat rooms  
 
Talkers 

 
Internet Relay Chat 
(IRC) 

 
ICQ 
IRC 

IP Telephony 
MSN 
ICQ 

E-mail clients (Early e-mail 
clients) 

 
Eudora 

Outlook express 
Eudora 

 
Outlook express 

File transfer File Transfer 
Protocol (FTP) 

FTP Peer-to-Peer (P2P) 
FTP 

P2P 
FTP 

Communication 
space 

Demoparties Bulletin Board 
System (BBS) 

WWW 
BBS 

WWW 

Connection  
 
Modem 

 
 
Modem 

 
ADSL 
Modem 

Broadband 
ADSL 
Modem 

5.4 Developments in User Interaction 

The swapping of copyrighted material is often a part of user interactions but important 
creative processes are taking place as well. From the list of popular software applications 



(Table 2) we can see that university students and research staffs were experimenting with 
new ways of communication from one computer to another.  

Among young computer hobbyists of the early days a lot of energy was dedicated to 
write software code to complement the primitive operating system of the home computers, 
and to create and improve new games [8]. Also the software piracy scene flourished at the 
time and cassettes were swapped and copied [9]. 

Table 4: Developments in User Interaction and User Created Content 

User created 
content 

 
 
Games 
Software code 
Cracked commercial 
games and software 

 
 
Cracked and ripped 
games and software 
Open Source 
Software (OSS) 

 
Music mp3-format 
Personal web sites 
Cracked and ripped 
games and software 
OSS 

Value-adding content 
Web logs 
Community web sites 
Music in mp3-format 
Personal web sites 
OSS 

Popular 
culture 
applications 

 
 
 
 
Games 

 
 
 
High Res. Images 
Games 

 
 
Music (mp3) 
H R Images 
Games 

Audio books 
Video (film, TV) 
Music (mp3) 
H R Images 
Games 

Key users Research scientists 
Students 
Young computer 
hobbyists 

Research scientists 
Students 
Young computer 
hobbyists 

Young adults 
Teenagers  
Comp. professionals 
Computer hobbyists 

 
Communities 
Comp. professionals 
Computer hobbyists 

 In the BBS environment, the participants were copying games, reshaping them, adding 
impressive introductions in order to get appraisal from the others for their programming 
skills. Some BBS enthusiasts moved to the universities, there implementing their ways of 
software development. We know the result as Open Source Software, now altering the rules 
of the game of the software industry. 

In the end of the 1980’s, software companies began to distribute their products on CD 
ROM, while it took until 1997 for the price of CD writing material to be low enough to 
allow private copying. The ripping; i.e. making compressed copies in order to save storage 
space, thus became an important task for the release groups to facilitate the on-line transfer 
and the storing on floppy disks [8]. 

From the beginning computer technology was a boys’ business. The combination of a 
user friendly interface, World Wide Web, mp3 format and music content brought in new 
Internet users: girls. In addition to chat sites and swapping mp3 files, the web offered user-
friendly publishing tools. A lot of teen-agers were inspired to set up personal web sites. 

Publishing, both on individual and a collective basis was an immediate but unexpected 
effect of the World Wide Web. Individual web sites represent a tremendously expanding 
field of digital content creation. The content is often personal data, photos, genealogy 
findings and other forms of personal expressions. In recent time there has been an explosion 
in the number of web logs.  

Publishing is also a group phenomenon. All kinds of communities; hobbyists’ 
associations, children’s sports clubs etc, sooner or later come up with a web page with 
general information, results of activities, contact information of members, discussion rooms 
etc. Gradually the web page develops into an on-line archive where every member, 
sometimes the general public, has access to any facts and documents about the community. 

A related activity – we could name it Value-adding – goes one step further, entering in 
what traditionally have been considered belonging to the professional or commercial field. 
The value-adding activities include the development of Open Content of all kind; 
encyclopaedias, user manuals, news services and repositories of all kind such as photos and 
other images, music, films and games.  

Newspapers inviting readers to comment on articles made by journalists represent a mix 
of traditional production processes with an active user involvement. 



As before, people with computer background – hobbyist or professional – are still key 
actors in these processes of value-adding content creation but community members with 
other backgrounds are rapidly entering as well. 

6. Discussion: Clashes against Established Structures 
The first PC – Altair 8800 – was released in 1975. A few months later Microsoft delivered 
one of the first PC software on a punched paper tape. Almost immediately a member of 
Homebrew Computer Club wrote code that copied the software and distributed it to other 
club members, thus becoming the first cracker. An angry Bill Gates, then 19 years old, 
wrote an open letter to the Club accusing the users of theft, and ruining the market for home 
computer software. Thus we can talk about a twin birth: The PC and digital piracy. 

The effects of unauthorised copying on the sales of digital products such as software, 
games or other forms of popular culture are complex; sales could be stimulated as well as 
substituted by copying [8]. In the paragraph above on user interaction, we have seen that 
activities representing copyright infringement and the creation of new digital content are 
closely interlinked. Essentially the social processes and contexts are the same. 

The former passive consumers are now entering as co-producers and distributors 
themselves. The new technology offers increased opportunities for the users; a 
corresponding weakened control of the content is experienced by the suppliers. This 
process is alternatively described as the “empowerment of the users” or “digital piracy” 
depending on from which side the opinion is expressed. In a broader perspective, the 
control of digitalised products is the crucial question. 

Popular culture such as music and films often belong to the early victims of changing 
business conditions due to new technology [16]. The loss in control due to digital copying 
is compelling the industries to reconsider their traditional business models. The question 
who will be next is probably one of the most challenging topics in the discussion of the 
digital society. Here is only space for a few indications. 

P2P based voice communication such as Skype allow Skype users to speak to other 
users for free. The system was released in 2005. Only one year later there seem to be a 
general agreement among telecom experts that in a near future it will not be possible to earn 
money on traditional telephone services.  

Another area of interest is the publishing of encyclopaedias, user manuals and other fact 
books. Who will take the commercial risk to produce something that potential clients are 
compiling themselves?  

Closely linked to the publishing are all activities related to training and education. What 
impact will P2P technology and new patterns of user communication and interaction have 
on the structures of universities and institutes? 

7. Conclusions 
A fundamental change in the creation of content is taking place. What originally appeared 
in small groups of computer enthusiast is now proliferating among large segments of the 
population. This has been possible due to improvements in PC technology, e.g. processor 
speed and storage capacity, in addition to advances in communication such as broadband 
technology, the Internet protocol and other software innovations.  

Users have responded in the development of new patterns of user communication and 
user interaction. The technological advances have gradually increased the spectrum of 
content in the user activities, from primitive PC software and games of the early times to 
advanced multimedia objects of today.  

In the debate on Intellectual Property regulations in a context of digitalisation and 
globalisation, representatives of the traditional publishing industries focus on copyright 



infringement and the resulting economic damages. Few arguments are heard about all the 
creative results stemming from these user activities.  

First, we have seen all the innovations and improvements in communication software 
paving the path for the general public to participate in the broadband activities. Now we are 
experiencing new ways of value-adding content creation in a broad context and with a 
considerable impact on established industries and structures. Given the ambitions of a 
competitive and dynamic Europe, these progresses merit greater attention. 
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