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Guest editorial
BY RICHARD LING

About two years ago, on a nice
sunny day, I took a day-trip with
my wife and daughter to an art
gallery located about two hours
away by car from my home in
Oslo. The gallery is located on
quite beautiful grounds with an
open grassy area and small lake
in which children can play, a cafe
and a museum shop.

I have to be honest, however,
when I say I do not remember the
art that was on display. The work
is usually of quite good quality
there and I am sure that I saw
something that struck me as
interesting at the time, though I
don’t remember what it was. The
thing I remember — and the rea-
son that I am prompted to write
about it here in the introduction
to a journal devoted to technol-
ogy and society — was that one of
my fellow gallery goers got a
phone call on her mobile phone

The changes occasioned by tech-
nology are taking place on many
levels. The articles in this vol-
ume bring several of these into
focus. Large corporations are
having to rethink their strategies
and ways of doing business,
people are having to find justifi-
cations for having, or not having
various technologies such as
PCs, cellular telephones and
internet access in their homes.
People are having to rethink
what it means to have a friend or
go to work. It is possible, for
example to have cyber-friend-
ships (and for that matter cyber
affairs) that exist only electroni-
cally. It is also possible to have
only an electronic relationship to
one’s work place. As a society
we have to consider the conse-
quences of these developments
for our personal security and for
those persons who do not have
access to the same information.

right in the middle of one of the
display rooms.

The phone rang, the woman pulled a little telephone out of her
purse, pulled down the “flip”, sat down in a chair by a window
and started in. “Hello, oh, is this you? Why yes, I though that we
could get together later next week. How is Kristin doing? You
know I thought she looked better yesterday ...” And so on. | was
soon in another room, out of hearing range and trying to get
back to looking at the art. But the telephone call sat in my mind.

That I remember the phone call is indicative of the way technol-
ogy is changing our lives. It was the most surprizing thing that
happened that day. In some respects it was not until then that I
understood how quickly mobile telephony was on its way into
my life. Now, as I sit here writing these words, a mobile tele-
phone is lying next to my PC. In one sense, the revolution is
complete.

The revolution is only complete, however, in that the technol-
ogy has become commonplace. Our use and our social under-
standing of the technology is still in the process of definition.
The rapid growth of new technology means that we, as persons
in society, need to rethink how it is that we use the new technol-
ogy and in which situations. It is this task to which this issue of
Telekronikk is dedicated to mapping.

Finally, it is worth considering if

fundamental institutions such as

the family, the state, education,
work and religion will be changed, or perhaps even become
obsolete, as a result of the new technologies.

These are questions that will be considered in this volume. The
various authors have tried to look at that match between techno-
logical development and the way in which social institutions are
reacting. However, like the cellular telephone in the gallery, it
comes down to how individuals experience the changes. That is
where we are having to accommodate, evaluate and interact
with the technology. As my experience in the art gallery illu-
strates, one of the most obvious consequences is that develop-
ment will go along unexpected paths. In the words of Kenneth
Boulding “The safest way to prepare for the future is to prepare
to be surprised, as you surely will be.”
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Social transitions and new communication technologies

Everything that was is no more.
All that will be is not yet.
— Alfred de Musset

Introduction

Mao is reported to have said that “the
world is in chaos and the situation is
wonderful.” This could well be the motto
of the social scientists investigating the
changes brought on by new electronic
information technology. This has chal-
lenged the way we carry out our lives. In
the industrialized countries, and even in
many third world nations, it is difficult to
find people who are not affected by these
developments. People are purchasing
goods and services electronically, job
descriptions are changing and old tech-
niques are being replaced. Technological
unemployment is a fact. Access to a
broad spectrum of new information and
entertainment sources is almost taken for
granted. Household members are work-
ing remotely and holding contact with
loved ones mobily, visually, via “the net”
and via satellites. People are being track-
ed, billed, marketed to, entertained, in-
spired, corrupted and healed with the use
of electronic data. In sum, we are facing
new ways of interacting with others, with
our work and with society as a whole.

Figure I Are we on the verge of a new Information Age?
Are we facing the same type of social transition as those

who experienced the introduction of printing or industri-

alization? We have only started to map the extent to
which information technology will effect our lives. To
answer these questions, however, we need to know its

impact on settlement patterns, social institutions such as

the church and the family, on our working lives, on forms
of production and ownership, etc.
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BY RICHARD LING

Commentators, who are perhaps prone to
hyperbole, say that this represents a new
era. They say it is as fundamental a shift
as the invention of the printing press or
the industrial revolution.

If this is so, then it must be a wonderful
time to be a social scientist. After all, the
printing, and more directly, the industrial
revolutions were the progenitors of mod-
ern social science. These developments
gave rise to the big names who, in turn,
have spun off schools of thought (and
practice) that even now dominate the dis-
ciplines. Saint Simon, Durkheim, Freud,
Marx, Weber, Tonnies, Mannheim and
their followers, Parsons, Merton, The
Frankfurt School, Goffman, Garfinkel,
Becker, Wright, Braverman, etc. are all
in a dialogue with the social changes
occasioned by the industrial revolution.
As noted by Kumar:

The heroic age of sociology was
also the heroic age of industrialism.
It was almost impossible for the
early sociologists not to feel some
sense of exhilaration at the novel
and sweeping changes taking place
in their societies before their very
eyes (1978, 108).

Now, it may be time for these earlier
heroes to move over and make place for
us. We can aspire to be the de Tocque-
villes of our time, setting out to explore
the functioning of bold new social exper-
iments in not so far off cyber-space. If
this is truly a social revolution then it
must be this generation’s turn to examine
the functioning of social systems and the
stresses accompanying the development
of a new epoch. It is stress, after all, that
renders the situation. If we focus our
attention on how people deal with these
social changes, it will be the perfect
chance to really find out what it is that
makes society tick.

New technology presents us with this
type of situation in spades. We can call
friends and family around the world with
video telephones. We are seemingly
forced to eavesdrop on other’s cellular
telephone conversations on buses, in
restaurants and at meetings. We can work
at home. Telephone sales people can
reach us with ever more exotic offers at
ever more inappropriate times and in
ever more awkward places. We can gain
access to the great libraries of the world,
carry out medical examinations, check
the subway schedule for New York, Paris
or Tokyo, write a message to a lover or
view great art works while we sit in the

middle of the forest, on the top of a
mountain, at our workplace or at our
breakfast table. We can use the new com-
munication possibilities to send flowers
to sick Grandmothers, or to order heroin.
All of this is existing technology. In the
near future we will be able to send any
type of high quality motion pictures from
and to almost any place on the globe.

While the technological possibilities are
seemingly limitless, social institutions
and conventions are only beginning to
develop. There are many unresolved
issues. How does one greet others over
video telephones? What does this mean
for the future of corporations? Do people
interact differently when they “meet” on
the net and meet face-to-face? How do
we conceive of cellular telephones? Do
we really use the PCs we have bought for
home use? Where does our personal pri-
vacy begin and end? How do people in
different parts of the world and of differ-
ent social status experience the access to
information? Is gender an important key
to understanding technology? At a broad-
er level, if we are on the verge of a new
era, will this technology lead to a new
information based social organization, or
is it just humbug? Theodore Roszak, for
example, compares the role of faith in the
information age with that of belief in
relics of the True Cross in the age of sal-
vation. He notes that both are seen as
agents of deliverance (in Kumar 1995,
6-7).

Since we are still in the midst of the pro-
cess it is difficult to take a measure of its
total impact. To give us a perspective,
this article will examine the issue by
comparing the current situation with that
experienced during the development of
modernism. I will examine a period that
lasted from the 15th to the middle of the
19th century during which printing and
industrialism were established. This dis-
cussion takes its point of departure from
the work of historian Elizabeth Eisen-
stein and her analysis of the social impli-
cations of printing (1993), Max Weber
who examined the genesis of industrial-
ization (1958) and in particular the soci-
ologist Krishan Kumar who has exam-
ined the role of the industrial revolution
in the development of sociology and con-
temporary thought (1978, 1995). After a
short examination of today’s technical
situation, I will turn to the social changes
associated with the print and industrial
revolution. Finally, there will be an
examination of the potential for a new
social organization based on information
technology.



The current technological
situation

As described above we are living at a
time when technology is developing very
quickly. In this section I will describe
some of these changes.

Ever since the development of radio and
in particular television, one has had the
ability to receive large amounts of
broadcast information, that is all receiv-
ers in a given area receive the same sig-
nal simultaneously. With this system the
user has to accept what is being offered
at a given time. Aside from turning it on
or off, the user has no ability to interact
with the information flow. One aspect of
the development we are experiencing is
focused on the ability for each receiver to
receive, or send a unique flow of infor-
mation (text, pictures, film, sound,
money, music, orders, love letters, hate
mail, etc.) over which both the sending
and the receiving party have various
forms of control. That is, each individual
can send information to either unique
persons or broadcast it to all those who
are connected to the system. In addition,
the receiving party can stop, rewind, fast
forward, request alternative information,
etc. Negroponte describes the tailoring of
information consumption as “Cottage
television” and illustrates it as follows:

If I were contemplating a visit to the
southwestern coast of Turkey, [
might not find a documentary on
Bodrum, but I could find sections
from movies about wooden-ship
building, nighttime fishing, under-
water antiquities, baba ghanouj, and
Oriental carpets from such sources
as National Geographic, PBS, the
BBC and hundreds of others. These
pieces could be woven together to
form a story that would suit my spe-
cific need. The result would not
likely win an Oscar for best docu-
mentary, but that is not the point
(1995, 175).

In the past 15 years, the number of bits
per second that one can transfer through
such interactive channels has jumped
from a couple hundred to many billion
(see Figure 2). A decade ago, one was
able to transfer simple text at quite slow
rates over networks (300 — 1200 bits/
second). Todays, it is possible to transfer
digital, interactive video material into the
home, at quite high rates (164,000 —
6,000,000 bits/second). Video tele-
phones, video-on demand, etc. are tech-
nical realities. The speed of information
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Figure 2 Developments in bandwidth and encoding (logarithmic scale). Early modems
were able to transmit several hundred bits per second. This has now advanced to sev-
eral thousand bits per second. ISDN (Integrated Subscriber Digital Network) systems

can send over 100,000 bits per second and ADSL (Asynchronous Digital Subscriber
Line) systems function in the range of two to 50 megabits per second. In the future
Cable modems, BDSL (Broadband Digital Subscriber Line) systems and fiber optics
will push this capacity into the gigabit and even terabit range.

transfer is, even now, in the process of
increasing from millions to billions and
even trillions of bits per second. At the
same time the amount of band width
needed to transfer, for example, full
motion video material, has decreased due
to the development of digital encoding.’
Thus, ever more capacity is becoming
available for content that takes up ever
smaller amounts of capacity.

While the technological side develops
with, quite literally, blinding speed, the
social adoption of the conventions and
institutions to integrate this development
into our daily lives lags behind (see
Ogburn 1965, 1970). At the macro-social
level payment systems are in their
infancy, copyright issues stand in the
way for free access to material, our edu-
cational system is only beginning to inte-
grate the use of technology, etc. On a
micro-social level, the technologies have

I Video compression, in effect, scans a
sequence of pictures and determines
the information that remains the same
from frame to frame. Rather than send
the same information over and over
again, it simply sends a message that
the same material should be displayed
from frame to frame until new material
is introduced into the picture. The
development of MPEG compression
standards has resulted in an 80 fold
decrease in the bandwidth required to
send video material.

only began to find their way into our
lives. People often have the sense that we
already have enough information. The
TV, newspaper and paperback are good
enough. People wonder why they should
go out and buy the technologies that pro-
vide them with access to the flood of
information that may come.

The situation with information technol-
ogy can, perhaps, be compared to that of
the car in 1900. One could purchase and
drive about in a motor car. However, the
social structure around the car was still in
its infancy. On the broad institutional
level, the roads were crude and undeve-
loped, in addition, there was no system of
gas stations or mechanical help for the
technology. Finally, the settlement pat-
terns and the general needs of the society
were oriented towards other forms of
transportation, i.e. boats, trains, horse
drawn carriages, etc. There was no real
need to invest in a car. In short, the gen-
eral technology was in place, but not the
social structure (Dertouzos 1995, 24).

The situation has now changed. There
have been incremental changes in the
core technology (Lovins et al. 1993,
349-351). The engines in automobiles
are somewhat more powerful, the passen-
ger area is more comfortable, the cars are
more reliable, etc.

The surrounding social context, however,
has adapted to the technology such that

automobile based transportation is driven
by an internal logic, a culture of automo-
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Figure 3 The degree to which the printing press was. exalted is sho

—

wn in this etching

from the frontispiece of Prosper Marchand, Histoire de I’origine et des premiers
progres de I’imprimerie. The spirit of printing is shown descending from the heavens
under the aegis of Minerva and Mercury. It is given first to Germany, who then pre-
sents it to Holland, England, Italy, and France (reading from left to right) (Eisenstein

(1993:v)).

Following a similar perspective, Roszak has compared faith in the information age
with that of belief in relics of the True Cross in the age of salvation.

bile transportation. With the development
of better roads, and eventually freeways,
different urban settlement patterns arose
(Jakobs 1961, Gans 1967). In a self-sus-
taining cycle, these new settlement pat-
terns in turn dictated the need for exten-
sions of the motorized transportation sys-
tem. Eventually, one could literally not
get to work, shop, educate themselves,
engage in free time activities, etc. with-
out the use of the car.

This development has gone beyond the
technological and spilled over into the
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cultural. In addition to the immediate
functionality of the car and the complex
of institutions around it, there has also
developed a supporting ideology. The
culture of the automobile was not only
accepted, but it became chic. The loca-
tion of one’s suburban home, the vintage
and style of one’s car, the shopping cen-
ters one visited and the exotic locations
to which one drove on week-ends and

vacation were elements of positive status.

To complete the comparison, the auto-
mobile has altered society. It is clear that

we have a much greater radius of move-
ment than our grandparents. However, if
one goes up to a somewhat higher level
of abstraction, one can ask if the transfor-
mation is a fundamental shift away from
that which has gone before. One can sug-
gest that we have adapted the same social
institutions to the existence of the auto-
mobile. There is no new form of owner-
ship or production that has been occ-
asioned by the automobile. One does not
have a fundamentally different relation-
ship to one’s family or background. The
church, work, education, government and
the basic social institutions, are all quite
similar to those that existed before the
advent of the car. One does not see that
radically different structure of society
that separated the institutions of the mid-
dle age from their modern counterparts.
Is this the situation with information
technology? Let us pursue this question
further by examining the transition from
medieval to modern society.

The development of print-
ing and industrialization

The assertion that we are in the midst of
anew era is easy to make. The evidence
seems to be all around us. A newspaper
article features a new type of PC, the per-
son sitting across from us in the bus gets
a call on their mobile telephone, the news
reports on the impact of a technology,
writers and publicists suggest that we are
on the point of entering a new era, etc.
As with the case of the automobile, how-
ever, one can ask how deep is this revo-
lution going. In this connection it is good
to examine the contours of a previous,
technically based, social upheaval.

In the section below I will consider the
social impacts connected with the rise of
printing and industrialization. I start by
examining the effects of printing. This is
a well documented example of a new
communication technology that, in some
ways parallels, and in some ways di-
verges from our current situation. With
the development of printing one can
begin to examine the groundwork being
laid for the later development of industri-
alization. One must be quick to note,
however, that this was only the ground-
work. It seems that printing did not pro-
vide the spark that ignited the shift from
feudal to industrial society. For a descrip-
tion of this one must turn, for example, to
the work of Weber who suggested that
access to technology in itself, does not
explain the genesis of a new social order.
Rather, he posited that it is the combina-



tion of technology and ideology, in what-
ever causal order, that provide the neces-
sary and the sufficient conditions for the
development of social change. Thus, if
we are on the edge of a new era based on
electronic communication, it is not
enough to simply talk about wires and
boxes. One must be on the look-out for
ideologies that set the situation in relief,
that galvanize the popular imagination
and that channel development. To exam-
ine an historical case, I will look at
Weber’s analysis of the Protestant ethic
and its effect on the rise of industrializa-
tion. In the last portion of this section [
will examine some of the major social
impacts of industrialization.

The print revolution

The discovery of movable type and the
printing press by Gutenberg in about
1450 is seen by many as one of the key
developments of the modern period.
Many of the social effects of this inven-
tion went on to provide the necessary
conditions for the development of indus-
trialization in the beginning of the 1800s.
The idea of an academic debate, fixed,

Norwegian Telecommunications Museum

Figure 4 While movable type had been known for several hundred years, its use was not combined
with the printing press and perfected before the middle of the 15th century in Mainz, Germany by
Johann Gutenberg, Johann Fust and Peter Schoffer. The development of the printing led to a rapid

indexed and cross referenced laws and
regulations, the concept of nationalism

based on the general recognition of a
common language and a common set of
national authors and the recognition of
individualism were effected by printing.
According to the historian Elizabeth
Eisenstein (1993), there were six major
effects of printing that will be examined
below. These were changes in the dis-
semination and standardization of infor-
mation, the organization of books, the
data collection process, the preservation
of information and its amplification and
finally, in the use of censorship. I will
examine these points and draw out paral-
lel contemporary developments in the
section below.

Dissemination of information

The first, and perhaps most notable effect
of printing suggested by Eisenstein is the
increased ability to disseminate informa-
tion. She describes two major effects of
increased access to printed material. On
the one hand, printing gave rise to a new
wave of literacy (Anderson, 1993, 44).
This resulted in, among other things the
establishment of the Reformation and the
rise of the vernacular church. The other
effect was that those who were already
literate gained access to a vast new body
of material. This access has been
described as intoxicating. Like the inten-
sity of contemporary computer “hack-

growth in access to books for the priesthood, scholars and common people.

ers,” one can imagine the ferment of
ideas experienced in the decades after the
invention of the printing press. Where
earlier colleagues were forced to travel in
order to gain access to manuscripts,
scholars could visit the printers’ shop and
the book store to sample the newly
accessible, and ever less expensive
books. Eisenstein reports, for example
that Montaigne “could see more books
by spending a few months in his tower
study than earlier scholars had seen after
a lifetime of travel ...” (1993, 44).

While there was fermentation of ideas,
the results were not always in the direc-
tion of an ever more rational outline of
accurate and factual knowledge. In fact,
the scholarship immediately after the
introduction of printing has been describ-
ed as wide ranging and unfocused. The
rise of the printing press, in many in-
stances, meant that existing belief struc-
tures were adopted as whole cloth and
dispersed to both scholars and lay people.
Scholars were busy untangling the asser-
tions made by various disciplines, such as
maths and physics, from those of quasi-
disciplines such as alchemy, astrology

and other occult “sciences.” The scholarly
libraries were quick to grow. None the
less, the painful and entrenched process
of sorting out the real from the imagined
scholarship required the development of
more rigorous academic discussions.

There are obvious parallels to today’s sit-
uation here. The computer literate popu-
lation has gained access to a bewildering
variety of information via various elec-
tronic communication networks. Like the
ability to publish scientific findings or
vernacular manuals, today’s Internet is
the home of an unfathomable number of
sources. One can exchange tips on statis-
tical analysis with people in India or
Berlin, find the best place to enjoy a Bel-
gian beer in Manhattan, chase down facts
on the latest developments in interactive
communication, commiserate, world
wide, with fellow left handers, catch up
on the latest conspiracy theories or read
serious sociological journals. This access
has given a forum to a wide variety of
people and perspectives. The result is a
babble of information, some factual,
some fanciful and some outright false.
Like the reader in the early modern era,
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we are now in the process of sorting out
the useful and the useless information.
We are experiencing much of the same
wide-ranging and unfocused debate, or
cheap speech, that one experienced dur-
ing the first part of the print revolution
(Rosen 1995).

Standardization of information

After the development of printing, access
to a relatively fixed and uniform body of
knowledge led to the standardization of
ideas and schools of thought such as
schools of architecture and art. Eisenstein
also suggests that standardization can be
seen in development of stock procedures
in various “How to” books. Skills such as
the composition of sermons, housekeep-
ing, cooking, musical instruction,
accounting, etc. were the subject of these
efforts. Using this type of instruction one
could learn the techniques that previously
were based on verbal traditions.

In addition, Eisenstein suggests that
printing helped to standardize a sense of
identity and defined the differences be-
tween various groups. This was done via
the establishment of broadly recognized
place names and boundaries and indi-
viduals, key aspects of national identity.2
She asserts that printing helped develop a
lexicon of stereotypical regional and sta-
tus differences in clothing styles through
the publication of clothing patterns and
books describing various social groups.

Repeated encounters [in print] with
identical images of couples repre-
senting three social groups — noble,
burgher, peasant — wearing distinct-
ive costumes and set against dis-
tinctive regional landscapes probab-
ly encouraged a sharpened sense of
social divisions as well as regional
ones (Eisenstein 1993, 59).

If we can jump in time to the present,
electronic communication seems to be
having the opposite effect. The ease with
which one can communicate over inter-
national boundaries has perhaps resulted

2 For example, the wide distribution of
the king’s likeness gave subjects a dif-
ferent understanding of the royal per-
son. An ironic example of this is pro-
vided by Louis XVI. When he tried to
flee he was apprehended by a French-
man who recognized the king from his
printed portrait on paper money
(Eisenstein 1993, 59).
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in a sense of globalism. In spite of the
fact that much of what is discussed on
the Internet is in English and has to do
with what one might call a glossed over
version of Californian culture, there is a
cosmopolitan flavor to the discussion. At
another level people have began to play
with their gender, status, age and educa-
tional identities in today’s electronic
communication networks. For example,
the anonymous nature of the so-called
multi-user domains (MUDs) allows users
to present themselves as either men or
women, as old or young, as sexy or bor-
ing. Both Turkel and Stone report on
gender swapping, the development of
fantasy characters and what one might
call interactive pornography and “cyber-
affairs” in these Internet-based chat
groups (Turkel 1995, Stone 1994).3
Thus, the notion of a fixed individual
identity, described as being a conse-
quence of printing may be in the process
of changing. It may be that we are mov-
ing into a world where the individual can
employ the possibilities made available
in electronic communication to develop a
flexible notion of individuality.

Reorganization of texts

Eisenstein suggests, as have others, that
the development of printing may have
reorganized ways of thinking (Innis
1972, Meyrowitz 1994, McLuhan 1964,
Ong 1982).

[After the development of printing,]
copying, memorizing and transmit-
ting absorbed fewer energies. Useful
reference books were no longer
blotted or blurred with the passage
of time. Cadence and rhyme, images
and symbols ceased to fulfil their
traditional function of preserving
the collective memory. Once techni-
cal information could be conveyed
directly by unambiguous numbers,
diagrams and maps the esthetic
experience became increasingly
autonomous (Eisenstein 1993, 88).

As evidence of this she points to the idea
that access to reference books placed an
increasing importance on the understand-
ing of alphabetical order. While already

3 According to Turkel about 5 — 10 % of
the users of the Japanese computer
area known as Habitat have switched
their “virtual” gender. She reports it is
more common for men to pose as
women (1996, 196).

existing, the notion of alphabetical order
was not common knowledge. For examp-
le, a thirteenth century writer noted:

‘Amo’ comes before ‘bibo’ because
‘a’ is the first letter of the former
and ‘b’ is the first letter of the latter
and ‘a’ comes before ‘b’ ... by the
grace of God working in me, I have
devised this order (cited in Eisen-
stein 1993, 65).

This citation strikes us as quaint, not only
because of the pedantic tone regarding
the order of the letters, but also because
of the authority cited. Previous to the
development of the printing press there
was little need to organize books in a
library in any standardized order. The
collections were small enough that the
librarian knew each volume on sight. If
the collection was large enough, an
idiosyncratic ordering system might be
employed, such as the use of rhyme to
locate titles in the eighth-century library
at York (Eisenstein 1993, 65).

Along with alphabetizing, the concept of
pagination, indexing and cataloging is
said to have experienced a development
with the introduction of printing. Part of
this was simply for the convenience of
the reader as they referred to the same
work over and over. However, part of the
motivation was the attempt by book pub-
lishers to out compete each other with
finesses and features. An effect of this
pressure to catalogue, is that books began
to be defined in terms of more narrow
disciplines. As this definition process
proceeded, authors began to limit them-
selves to the categories that had been
established. Thus, Eisenstein suggests
that the reorganization, indexing and cat-
aloging of texts helped to precipitate the
systemization and channeling of scholar-
ship in the various disciplines.

Printing also enabled scholars and jurists
to collect and to unify various documents
and for the first time in centuries study
important documents as a whole. A case

4 One might expect a similar statement
by one of today’s cyber punks regard-
ing the organization of the Internet, i.e.
home pages on the net are organized
in a tree structure and can also be
accessed using hyperlinks. The differ-
ence, of course, is that “by the grace
of God working in me” would be
struck from the acknowledgments leav-
ing the brash “I have devised this
order.”



in point is a key legal work from the clas-
sical period called the Corpus Juris, the
original manuscript of which had been
separated into two portions. The original
of one portion was in Pisa where legal
scholars had to travel if they wished to
view, not study, the document. “The
legal scholars were barred (quite literally
in the case of Budé, who saw the manu-
script only through a grate) by the guard-
ians of the precious codex who allowed
visitors only fleeting glimpses of the
relic” (Eisenstein 1993, 71). Given this
situation, one can understand how the
publication of the complete document in
1553 changed the way legal scholars
approached their work.

In addition to providing a common set of
materials for academic study, printing
also provided more standardized regula-
tion and legal proclamations, thus in-
creasing the power of the state. Previous
to printing, proclamations were hand
copied and displayed or read in public
places. After the development of printing
a new order was introduced to public
administration. Official documents could
be indexed, cross-indexed, alphabetized
or set in chronological order in bound
volumes. This, in effect, fixed laws and
regulations and gave all a common point
of reference. Weber, as will be noted
below, asserts that one of the main condi-
tions for the development of bureau-
cracy, national administration and indus-
trialization is the existence of an access-
ible set of fixed rules.

Like our counterparts in the 15th and
16th centuries, one can today experience
the striving to make sense of the vast
amounts of electronic information. Just
as alphabetizing, pagination, indexing
and cataloging existed before the rise of
printing, some of these metaphors and
conventions are being carried over into
the development of new media. There
are, for example, pages, addresses and
menus on the Internet. However, one can
assert that with electronic communica-
tion, information retrieval is becoming
more personalized and idiosyncratic, not
more rationalized as was the case in the
era of print. Rather than a common sys-
tem of categorization, we are moving
towards a system where each individual
develops their own indexing system,
their own taxonomy of knowledge. There
is the rise of Internet searching services
such as Yahoo, Alta Vista, Lycos to aid
in this process. The administrators of
these systems even contribute their own
idiosyncratic suggestions via the “What’s
cool” function of certain web sites. In

addition, the whole idea of agents, that is
small transmittable user defined pro-
grams sent out to collect certain types of
information or services, are perhaps tak-
ing idiosyncratic information retrieval to
its logical extent.

Data collection

Printing affected the way that data col-
lection took place in several ways. First,
it allowed the correction of manuscripts
through feedback. Previous to Guten-
berg, the compilation of catalogues and
books tended to become more and more
corrupted as they passed from copyist to
copyist. The advantage with printing was
that, in spite of the fact that such mis-
takes could be made, a wide readership
could find the same mistake in identical
books and report this to the printer.’ The
development of published errata illu-
strates how printing was more self-cor-
recting than scribal culture. Many inde-
pendent readers could find and report
problematic material, the publisher could
make corrections and publish them to a
wide audience. Eisenstein notes that in
“the very process of accelerating the cor-
ruption ... [printing] offered a way of
overcoming it for the first time” (Eisen-
stein 1993, 74).

Second, in scientific discussions the
object of debate became fixed after the
development of printing. This meant that
a document was exposed to broad expo-
sure within relevant academic communi-
ties, and therefore subject to commentary
and the exposure of errors. Rather than an
individual trying to interpret a single
manuscript, a whole community of read-
ers could refer to a common document
and communicate with each other, the
publisher and the author when questions
arose. This demystified texts and moved
them from being sacred relics to being the
object of debate, to be amended, devel-
oped and extended in subsequent editions.

Third, Eisenstein describes how the
development of a community of readers,
who were also potential contributors, led
to an expansion of knowledge. The idea
of a closed corpus of knowledge passed
from generation to generation in sacred
or semi-sacred texts was, in this way,
replaced with the idea of an ever expand-
ing body of knowledge. Easy access to

5 The classic example of this is the so-
called “wicked bible” of 1631 which
stated that: “Thou shalt commit adul-

tery.”

identical printed material meant that a
broad public was inspired by the work of
others, either in the direction of attempt-
ing to rebut it or to extend it. New infor-
mation in the fields of astronomy, biol-
ogy, botany and zoology led to inter-
changes leading to new investigations,
more data, better classification and more
complete reference works (Eisenstein
1983, 258-259). The fact that reports
were subject to the scrutiny of a wide
audience meant that falsities and mis-
leading material were soon found out and
debated. This process has been retained
in the referee system still in use with
scholarly journals, a system that assumes
the existence of discipline boundaries.
Another scholarly convention that arose
at this time was the citation system and
the acknowledgment of one’s sources.
Thus, the development of a stable body
of scientific literature that is examined,
amended and developed by a community
of interested parties owes much to the
development of printing.

To consider our present situation, infor-
mation technology provides stunning
advances when one considers the ability
to collect and examine information on
complex issues. The sociological ques-
tionnaire, the development of econo-
metrics, genetic analysis, weather fore-
casting, advances in physics, engineering
and even text analyses in the humanities
have all flourished via the application of
information technology. This is perhaps
their greatest contribution. In the words
of Kenneth Boulding: “The computer ...
has given us continuously compounded
interest at banks, easier airplane reserva-
tions, and a large quantity of unread
Ph.D. theses” (Boulding 1971, 13). Inter-
action engendered by telecommunica-
tions has also increased the ability to
debate issues and to seek clarifications.

Preservation of information

Printing had a preservative effect at both
a concrete and cultural level. Manu-
scripts, like books are physical objects
that are subject to destruction. The differ-
ence is that the multiple nature of books
means that there is a larger chance that
the content will be retained in spite of the
disappearance of a single copy of the
document.

At a broader level, printing also helps to
preserve local culture and language. The
fixity of published writing helped to
define differences between languages. At
the same time it helped to eliminate local
variations contained in dialects, thus en-
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gendering a sense of nationalism and
identity with broader political entities
such as the state (Anderson, 1983, 47).
Printing also allowed one to preserve
other types of traditionally verbal infor-
mation. Recipes, biographies, epics,
sagas, etc., could be published, free from
the corruption associated with scribal
culture or individuals’ memory. With this
arose the issue of information ownership
and individual vs. collective authorship.
The idea of authorship is difficult, and
perhaps irrelevant when discussing
manuscripts, epics, fairy tales, folk songs
and sagas since they are, by nature, social
constructions. With printing there was a
sudden need for newly created material,
and thus the identity of the author be-
comes obvious and gains importance.
The author’s identity, for example, has
real economic consequences when dis-
cussing contemporary novels and screen-

plays.

Until it became possible to dis-
tinguish between composing a poem
and reciting one, writing a book and
copying one; until books could be
classified by something other than
incepts; the modern game of books
and authors could not be played
(Eisenstein 1993, 85).

The commercial interests of publishers
pushed development away from the idea
of collective authorship towards that of
the individual, and identifiable author.
The production of “experts” and the mar-
keting of best selling authors found its
form in the development of unique titles
(see also Anderson 1983, 43). This
movement toward individualization, as
we shall see, is also one of the key devel-
opments of the industrial period.

It has been argued that electronic com-
munication reduces the ability to pre-
serve material. Historians, for example,
bemoan the development of telephone
since it has led to fewer letters, an im-
portant source for historical research
(Meyrowitz 1995). Another problem is
that frequent changes in equipment and
information formatting lead to problems
with the preservation. One who has a
manuscript in MAG card format, or in 80
column IBM computer punch card for-
mat will have problems finding equip-
ment to read the material given the rapid
shifts in standards. Even within the same
general format, i.e. DOS, advances in
software without backward compatibility
often mean that old material is inaccess-
ible. Finally, the easy ability to erase
large data files with a few simple key
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strokes, hard disk crashes and computer
viruses are all threats to the preservation
of information. Thus, while the ease of
producing massive amounts of material
are enhanced with information technol-
ogy, it is not guaranteed that there is a
similar ability to preserve the material.

At another level, one can observe that
electronic communication seems to be
loosening the “fixity” provided by print-
ing. An effect of today’s information tech-
nology is that it is becoming more diffi-
cult to protect copyrights. Text, film,
music and any combination of these can
easily be sampled and copied from the
work of others almost with impunity
(Bing 1994, Mitchell 1995). The rights of
authors, film directors, musicians and a
whole host of creative people are being
overrun by the development of new tech-
nology. This threatens the notion of indi-
vidual authorship since the viewer or read-
er can not be sure of the source of mate-
rial. McLuhan spoke of electronic com-
munication’s role in the development of a
global village. This is perhaps true in the
sense that the material one reads, hears or
watches is becoming collectively pro-
duced, just as in the older pre-scribal cul-
tures. These developments also mean that
the development of science becomes more
interactive, and perhaps less reflective.

Amplification of information

Printing allows the amplification of cer-
tain vernacular voices. The fact that
Goethe, Ibsen, Shakespeare, H.C. Ander-
sen, or Burns or are so often referred to
in their respective countries is due to
their publication. The writings of such
authors, in effect, helped to define and
became a part of the cultural or national
identity. An aspect of being American is
the knowledge of Twain, part of being
Norwegian is knowledge of Bjgrnson,
etc. The impact of Shakespeare on the
English language was displayed by the
journalist Bernard Levin when he
“wrote””:

If you can not understand my argu-
ment and declare “It’s Greek to
me”, you are quoting Shakespeare;
if you claim to be more sinned
against than sinning, you are
quoting Shakespeare; if you act
more in sorrow than in anger, if
your wish is the father to thought, if
your lost property has vanished into
thin air, you are quoting Shake-
speare; if you have ever refused to
budge an inch or suffered from
green eyed jealousy, if you have

played fast and loose, if you have
been tongue-tied, a tower of
strength, hoodwinked or in a pickle,
if you have knitted your brows, made
a virtue of necessity, insisted on fair
play, slept not one wink, stood on
ceremony, danced attendance (on
your lord and master), laughed
yourself into stitches, had short
shrift, cold comfort or too much of a
good thing, if you have seen better
days or lived in a fools paradise —
why, be that as it may, the more fool
to you, for it is a foregone conclu-
sion that you are (as good luck
would have it) quoting Shakespeare
... (in McCrum et al. 1986, 99-100).

The ability of the printing press to pro-
vide a population with an identifiable
body of literature and a common set of
references is due to amplification. This
“vernacular” identity is a key aspect of
nationalism which is, as we will see
below, an identifying theme in the rise of
industrial society.

Electronic communication has led to a
broad based amplification of one’s ability
to present material. One is almost
prompted to suggest that we are not
experiencing the amplification of
discernible voices, rather we are simply
experiencing a higher noise level. The
barriers to access are so minimal and the
welter of voices yearning to be heard is
so large that it is difficult to locate the
cyber-based Shakespeares and the Ibsens.
It is quite likely that these will come, but
a mechanism and a motivation for their
identification and their promotion seems
to be lacking.

Censorship

Finally, almost from its origin, printing
provoked the exercise of censorship.
Wright notes examples of press censor-
ship as early as 1480, only 30 years after
Gutenberg’s invention (1971, 180). From
the Council of Trent (1545 — 1560) came
the Index librorum prohibitorum listing
books and material that were incompat-
ible with Catholic doctrine. In addition,
that forum emphasized the need to autho-
rize new editions of the Bible and restrict
lay reading (Eisenstein 1991, 160).
Draper describes the anxiety over the
development of the press among the
ecclesiastical authorities leading to the
Lateran decree of 1615 prohibiting the
discussion of the Copernican theory
under the penalty of excommunication
(Wright 1971, 180).



The same debate, it seems, is being
waged in relation to the development of
electronic communication. A widely pub-
licized but methodologically shaky anal-
ysis of material on the Internet reported
on 900,000 pornographic “images,
descriptions, short stories and animations
downloaded 8.5 million times” (Rimm
1995).6 At the same time a newly passed
law in the US has made it illegal to elec-
tronically transmit “lewd, lascivious,
filthy, or indecent”” material. On this
score, then, both the development of
printing and electronic communication
have seen a parallel development.

To summarize Eisenstein, she describes
the ways in which printing provided the
groundwork for the later development of
industrialization. In particular, printing
aided the growth of modern science in
that it allowed the broad discussion of
experimental results and gave the com-
munity of scholars access to the work
and thought of others. Printing aided in
the replacement of small, often kinship
based social units with establishment of
allegiance to broader entities such as the
state. This was done by providing the
basis for storing information in an easily
accessible, and generally fixed form, a
key idea in the development of bureau-
cracy. In addition, it helped to fix nation-
al identity in the form of a generally rec-
ognized language and through the estab-
lishment and promotion of “national”
voices, such as broadly recognized poets
and writers. Finally, it aided in the recog-
nition of individualism vis-a-vis the
authorship of ideas.

The élan vital of
industrialization

Many of the institutions and conventions
described by Eisenstein provided the nec-
essary conditions for a clear break from
the Medieval period and laid the ground-
work for industrialization. One saw the
rise of science, the fall of religious domi-
nation and the reorganization of public
administration. However, after examin-
ing Eisenstein, one is left with the sense
that only the necessary and not the suffi-
cient conditions for industrialization have

6 Rosen (1995, 75) examines the many
problems with Rimm’s research. The
validity of the research is one issue,
however, its broad acceptance and the
fact that it has supported the develop-
ment of policy illustrate the currency
of censorship in electronic telecommu-
nication.

been discussed. In this section I will dis-
cuss the ignition of industrialization, and
the social order it engendered. One can
suggest that our current situation paral-
lels this in that perhaps information tech-
nology has provided the necessary but
not the sufficient conditions for social
change.

Several have suggested that the key to
the development of industrialization is
the accumulation of capital. A Marxian
approach suggests that this accumulation
resulted from the introduction of new
technology, particularly Cartwright’s
power loom from 1785, spinning tech-
nology in the British textile industry and
Whitney’s cotton gin. This materialist
approach suggests that the ideology sup-
porting capitalism arose out of this mate-
rial basis. By contrast, Weber suggests
that the development of industrialization
has both a material and an ideological
moment. He noted several conditions
necessary for the rise of industrialization.
These included, among other things, the
development of appropriate technology
and accounting, free wage-labor, separa-
tion of the business from the household,
an established and rationalized legal sys-
tem and administration based on formal
rules (Weber 1958, 22 — 25).

The particular modern Western form
of capitalism has been, at first sight,
strongly influenced by the develop-
ment of technical possibilities. Its
rationality is today essentially
dependent on the calculability of the
most important technical factors
(Weber 1958, 24).

These conditions, however, are not
enough. According to Weber the individ-
ual was not free to engage in the types of
activities required of capitalism before
certain inner psychological barriers were
removed.

... though the development of eco-
nomic rationalism is partly depen-
dent on rational technique and law, it
is at the same determined by the abil-
ity and disposition of man to adopt
certain types of practical rational
conduct. When these types have been
obstructed by spiritual obstacles, the
development of rational economic
conduct has also met serious inner
resistance. The magical and religious
forces, and ethical ideas of duty
based on them, have in the past
always been among the most import-
ant formative influences on conduct

(Weber 1958, 27) (emphasis added).

While the preconditions for capitalism
and industrial development were observ-
ed in many other cultures, it was not
before the development of Protestantism,
and in particular Calvinism, that the
proper ideological posture was achieved.
For Weber then there is an intricate
dance between the availability of the cor-
rect preconditions and what he calls the
“spirit” of a new era. If one is not co-
existent with the other, then industrializa-
tion would not have taken place.

Weber’s analysis suggests that Calvin’s
theology of predestination and worldly
asceticism provided the spark that ignited
the industrial developments of the 19th
century. As with Marx, the basic mecha-
nism in this process is the accumulation
of wealth.” For the Calvinists, the em-
phasis needs to be clearly placed on the
idea of accumulation, not consumption.

Wealth in itself is a temptation. But
here asceticism was the power
‘which ever seeks the good but ever
creates the evil;” what was evil in its
sense was possession and its tempta-
tions. For, in conformity with the
Old Testament and in analogy to the
ethical valuation of good works,
asceticism looked upon the pursuit
of wealth as an end in itself as
highly reprehensible; but the attain-
ment of it as a fruit of labor in a
calling was a sign of God’s blessing.
And even more important: the reli-
gious valuation of restless, continu-
ous, systematic work in a worldly
calling, as the highest means to
asceticism, and at the same time the
surest and most evident proof of
rebirth and genuine faith, must have
been the most powerful conceivable
lever for the expansion of that atti-
tude toward life which we have here
called the spirit of capitalism.

When the limitation of consumption
is combined with this release of
acquisitive activity, the inevitable
practical result is obvious: accumu-
lation of capital through ascetic

7" At one level Marx shares this perspec-
tive. He suggests the development of
capitalism is the result of the commod-
ification of consumption and the
extraction of surplus value. The point
of divergence is the role of ideology
and the point at which ideology be-
comes an important element in the
development of a new social formula-
tion.
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compulsion to save (Weber 1958,
172).

The effect of the “spirit of capitalism” is
that an economic ethic had been estab-
lished. In effect, Calvinists asserted that
the blessing of God was made obvious
through amassed wealth. As long as the
use of the wealth could be construed as
being within the general sense of propri-
ety the incumbents activity was seen as a
sign of divine recognition. It also sup-
plied the underpinnings of an ideology
whereby the rich could feel they deserv-
ed their position and that the distribution
of wealth, just as the division of labor,
was part of a greater design (Weber
1958, 177). For Weber then, wealth, and
the endless search to realize further
wealth is that ideological force that
sparks the development of industrialism.

The idea of man’s duty to his posses-
sions, to which he subordinates him-
self as an obedient steward, or even
as an acquisitive machine, bear with
chilling weight on his life. The
greater the possessions the heavier,
if ascetic attitude toward life stands
the test, the feeling of responsibility
for them, for holding them undimin-
ished for the glory of God and
increasing them by restless effort
(Weber 1958, 170).

One can almost picture an early industri-
alist as dutifully seeking out ever more
ingenious ways to pursue profits, all the
while not looking over his shoulder for
fear of God smiting him for relaxation.$

Thus, a key aspect describing the genesis
of the industrial era is the accumulation
of capital. While it was not the intention
of the Calvinists, or the Protestants, to
develop industrialization, Weber describ-
ed it as a consequence of their ideology.
When one searches for parallels to
today’s situation it is difficult to point to
either a new ideology, or the conse-
quences of an existing one that have the
same broad effect on the organization of
society as that of the Calvinists. It may
be that it is in the process of developing

8 Thoreau mocked this attitude when he
wrote: “How many a poor immortal
soul have I met well nigh crushed and
smothering under its load, creeping
down the road of life, pushing before it
a barn seventy five feet by forty, its
Augean stables never cleansed”
(Thoreau 1975, 169).
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among, for example the cyber-punk cul-
ture, or some other ideological byway.
However, its eventual manifestations and
generalization are not yet obvious. This
discussion will be taken up in the final
section of the paper after an examination
of industrialization’s legacy.

The legacy of the industrial
revolution

Many have pointed to the industrial revo-
lution as one of the most dramatic turning
points in human development. The period
from the late 1700s until the middle of the
1800s saw a series of fundamental changes
in the organization of production. The era
is characterized by the replacement of
hand work by machines, the replacement
of human power by inanimate sources of
energy, the rise of commercial marketing
and entrepreneurship and the concentration
of workers into large scale enterprises.
These developments of course had their
social consequences. The era saw the rise
of achieved as opposed to ascribed status,
complex social structures, specialization
and heterogeneous culture. The family,
religion, work life, the state, entertainment,
justice, the waging of war, the arts, rela-
tions between the sexes, the role and the
function of childhood and almost any other
institution one can name were either estab-
lished or transformed by industrialism.

As noted above, the industrial revolution
is one of the central sources of inspira-
tion for sociology. Contemporary social
thinkers were inspired to capture the fla-
vor and the impact of the transition.
While one can not expect that the social
formations arising from a potential infor-
mation revolution will be the same, a
review of these can give one a sense of
the breadth of social changes that are
attributed to the industrial revolution.
They provide the standard against which
one can examine claims as to the rise of
an information society. Kumar points out
several trends that are generally associat-
ed with industrialism.” The elements de-
scribed by Kumar include: 1) the rise of
urban life and the decline of community,
2) the demographic transition, 3) the
division of labor, 4) centralization
(nationalization), equality and democracy
and 5) secularization, rationalization and
bureaucratization (1987, 66 — 111).

Therise of urban life and the
decline of community

One of the most concrete legacies of
industrialization is the changes in physi-
cal living patterns. Industrialism saw the

rise of the modern city and the marginal-
ization of traditional face-to-face com-
munities.

While cities existed before industrializa-
tion, they were not the locus of produc-
tion; that took place in the country side.
Cities were market places and the reli-
gious or administrative centers that were,
by today’s standards, quite small. It is
estimated, for example, that at its height
Rome had only about 350,000 residents.
With the rise of industrialism, production
moved into a more urban context. This is
the shift from Tonnies pastoral and com-
munity oriented Gemeinschaft to the
more formalized, urban Gesellchaft. The
co-location of factories, distribution
centers and housing for workers, plus all
the additional infrastructure needed to
supply this system, turned the city into a
new type of phenomena. Rather than
being a more or less unneeded appendage
to the primary agricultural production in
the country, the city became the locus of
the newly important secondary industrial
production and even tertiary service
industries. As with the automobile de-
scribed above, the city’s development
went beyond simple functional aspects
over into an ideology that supported a
unique urban culture. The charm and the
vibrancy of the theater, libraries, cafe
society, art galleries, etc. are the mani-
festations of this culture (Jacobs 1961).

While urbanism is seen as a consequence
of industrialization, the literature also
accuses industrialization of causing the
marginalization of primary communities.
Authors have described this shift using a
variety of different terms. As mentioned
Tonnies called it the movement from

9 While outlining the impact of industri-
alization, it is correct to point out that
Kumar goes on to examine how sociol-
0gy has perhaps taken as too literal
the role of the industrial revolution. In
its drive to comprehend and describe
the changes wrought by industrializa-
tion, the discipline is guilty of over-
looking the variations within the
industrialization process, the timing
and the tempo of the process and the
likely outcome of industrial society. He
notes that “as with the different modes
of industrialization, so with their
future working out: there was a diver-
sity to the picture that ought to have
warned anyone against inferring a
strict logic from it” (1978, 161).



Gemeinschaft to Gesellchaft. Durkheim
used the terms mechanical and organic
solidarity to describe roughly the same
process while Marx talked about the shift
from feudal to capitalistic society and
Spencer described the evolution from
homogeneity to heterogeneity. These
thinkers were intent on describing a tran-
sition that was far more than the simple
physical movement from the country to
the city. Rather, they were considering an
all encompassing shift in one’s relation
to society, the economy, the state and tra-
dition. It was a movement from the con-
sentual to the contractual, from control
over one’s work process to alienation
from it, and from community to associa-
tion.

Regardless of the names applied to the
concept, this seems to be one of the most
basic, and emotionally loaded aspects of
the industrial transition. The movement
from the relatively closed but highly per-
sonal local village to the de-personalized
city has become one of the most power-
ful symbolic metaphors for describing
industrialization. It is the modern re-
enactment of the fall from grace. When
presented as a melodrama, industrial
society tears the child away from the
mother’s bosom and casts him or her into
a Dickensian world to be abused by
heartless industrialists. The continued
popularity and endless variations on this
theme indicate that the transition from
the pre-industrial to the industrial re-
mains clear in the popular imagination./?

The demographic transition

A second effect often associated with the
industrial revolution is a change in the
structure of reproduction. This so-called
demographic transition is the shift from a
society with high birth rates, high infant
mortality rates and low population to the
opposite situation.

The demographic transition asserts that
in pre-industrial societies there is a high
birth rate along with high infant and child
mortality rates. Even though a woman

10ndeed this theme is employed when
considering film’s interpretation of the
transition from industrial to post-
industrial society. Films such as Blade
Runner, Mad Max and Waterworld
are, in essence, an updating of Oliver
Twist, High Noon and Stagecoach,
that is the clash between the natural
man and the corrupted and overly
materialistic city dwellers.

i
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Pettersen Veveriet in 1902. The photo shows women work-

ing at looms producing cloth. It was this industry that provided the first example of industrialization in
northwestern England. The development of the flying shuttle in 1733 by John Kay, Carwright’s power
loom from 1785, spinning technology in the British textile industry and Whitney’s cotton gin along with
development of the steam engine all contributed to the rise of the industry.

may give birth to many children, only a
few survive in order to reproduce them-
selves. This is supported by a morality
emphasizing the realization of masculine
and feminine ideals via the sireing, bear-
ing and rearing of children (Rahman
1992). High fertility in this type of soci-
ety has consequences for the welfare of
the parents as they become elderly and
unable to provide for themselves. Not
surprisingly, before the demographic
transition the mores governing children’s
relationship to their parents prescribe the
idea of veneration and ancestor worship.

With the onset of industrialization and
improved health conditions result in
larger families. A larger number of the
children survive birth and adolescence to
the age of procreation. Thus, there is a
population explosion. Eventually, con-
straints such as the costs of urban living
and the difficulties of providing for
larger families make them more difficult
to maintain. With access to more secure
contraception, the development of social
welfare, the education of women, their
entry into the work force and delays in
childbearing until later in life there is a
reduction in fertility rates. This results in
a stable or even a declining population.

A lower fertility rate is supported by
shifts in the culture. Rather than being a

sign of one’s masculinity or femininity,
producing an excessive number of chil-
dren becomes a sign of questionable
morality. It is acceptable and even posi-
tive to prioritize one’s personal develop-
ment and personal activities over the
choice to have children. In some cases
the choice to have children can be seen
as a resignation to mid-life rather than an
expression of one’s potency. In this way,
the conclusion of the demographic transi-
tion is a large urban industrialized popu-
lation with low birth rates, high life
expectancy and small families.

The division of labor

A central concept in many descriptions
of industrialization is the division of
labor. While certain types of specializa-
tion exist in pre-industrial societies, a
more complete division of labor is a key
characteristic of the industrial revolution.
Industrialization broke down the time
honored holistic production processes
and replaced them with atomized as-
sembly. Adam Smith’s discussion of pin
making in The wealth of nations, Eli
Whitney’s production of rifles out of
interchangeable parts and Henry Ford’s
assembly line are perhaps the most
famous illustrations of the division of
labor. According to Smith the production
of pins could be increased by several
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thousand fold if the various sub-process-
es were divided and carried out by sepa-
rate individuals. Whitney and Ford took
the concept, further refined it and applied
it commercialized production.

Charles Babbage — the inventor of the
difference and analytical engines, the
ancestors of today’s computers — was
also interested in the potential that one
could realize from the application of the
division of labor. Babbage calculated not
only the potential for increased output,
but the potential for reduction in wage
costs since not all procedures required
the same skill. In his examination of
Smith’s pin making, Babbage estimated
the wages for the various skills ranging
from six shillings per day for those who
carry out “Tinning and whitening” to less
than one shilling for a helper. The divi-
sion of labor in this example went so far
as to specify the gender and age required
for the various skills (cited in Braverman
1974, 80 — 81).

For Durkheim the division of labor is at
the center of his conception of how
industrialized society is organized and
for Marx the division of labor was not
simply a means to increase production, it
was the very alienation of the worker
from their product.

The division of labor was carried to per-
haps its logical conclusion in the idea of
scientific management developed by
Frederick Taylor in the 1880s and 1890s.
In this approach Taylor advocated, and
perhaps preached, a form of management
characterized by the highly defined divi-
sion of labor, the separation of concep-
tion and execution and the splitting of
tasks into their simplest possible form
(Braverman 1974, 85 — 138, Kumar
1995). The legacy of scientific manage-
ment is with us in the development of
information technology as we will see
below.

Centralization (nationalization),
equality and democracy

We have seen that printing helped peop-
les to identify with broader political enti-
ties such as the state. The fourth point to
be considered here is that industrializa-
tion is co-temporal with the development
of democratic nationalism. The idea that
all persons sharing a common culture and
language also became subjects in a com-
mon state took hold as industrialization
was carried out.

At the same time, the rise of the nation-
state was integral in the development of
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new industrial enterprises since it provid-
ed a structure for more centralized plan-
ning and regulation. In addition, it is
asserted that an ideology emphasizing
individual equality and participation in
governance provided the basis for a com-
mon identity. This ideology helped to
lubricate the transition from a system of
patria potestas. It states that rather than
the family or local community, it was the
nation to which one belonged and it is
through the nation and through the exer-
cise of democracy that one develops a
sense of identity.

Secularization, rationalization and
bureaucratization

The last point outlined by Kumar is the
rise of a more secular, rational and bu-
reaucratic society. In spite of the popular-
ity of the church for certain functions
such as baptism, marriage and funerals,
more routine participation experienced a
dramatic drop with the advent of indus-
trialization. In addition, it appears that
with industrialization one also sees the
growth of profane institutions, practices
and beliefs. Industrialization with its var-
ious secularized ideologies — such as
faith in science, democracy, the market
or natural law — seemed to fill in the need
for meaning and hope where the church
functioned before.

Kumar points to the parallel development
of rationalization and “disenchantment”
as another feature of industrialization. A
particular form of rationalization is bu-
reaucracy.!! This rationalized form of
administration is a core aspect of indus-
trialization. The development of forma-
lized rules and procedures is, in the
words of Kumar, “the highest expression
of the rationalizing tendency in industrial
society. Industrial society, in whatever
form, capitalist or socialist, needs bu-
reaucracy as much as it needs workers
and machines” (1978, 106). It is also

111t is important to underscore that bu-
reaucracies are employed both in the
public and the private sector. In recent
years the word has been identified as
synonymous with governmental ineffi-
ciency. While some of this reputation is
deserved, the routinized handling of
information and cases results in effi-
ciencies and control. These advan-
tages, along with the drawbacks, are
enjoyed by both public and corporate
administration and are integral to
their operation.

worth noting that bureaucracy is, per-
haps, that realm where information tech-
nology has its greatest potential to con-
tribute to the spirit of industrialization.
This point will be further examined
below.

In summary, industrialization saw a
series of fundamental changes in the
organization of production and the orga-
nization of society. Work routines were
changed and broken into atomized pro-
cesses, rationalization changed the indi-
viduals relationship to the state, the need
to follow one’s occupation changed
settlement patterns and the relationship to
one’s family, among other things eco-
nomic rationalization changed the need
for high fertility rates, etc. Thus, institu-
tions as divergent as the family, the
church, the economy, the state, the arts,
notions of gender, notions of childhood,
the elderly and a whole host of other
social constructions were effected by
industrialism. The next section will
return to the present and examine the cur-
rent situation in light of this analysis.

New age or
the same old stuff?

Now we return to the original question.
Is it time for the early heroes of the social
sciences to move over and make place
for a new generation, or is this an exten-
sion of that which has been?

Advocates of the new age

On the one hand many authors have de-
scribed the assertion that we are being
thrust from an industrial into the new
post-industrial or information age
(Boulding 1978, 49 — 51, Giddens 1990,
Kumar 1995, 9, Rasmussen 1995, 168 —
196). Daniel Bell is the author credited
with formalizing the concept of a post-
industrial society (1973). It was he who
developed the idea of an information
society where the barrier between infor-
mation technology and telecommunica-
tions is eliminated. Bell, and those who
have followed, described a service based
society populated by knowledge workers
and completely new social formulations.
That which is important in such a society
is information. The pressure on transport-
ation, for example, is reduced since it is
easier to transport information than peop-
le. In the catchy phrase of Negroponte
(1995), it is easier to move bits than
atoms. Based on this, the role of the
home, work, the state, religion and all
other institutions are faced with a new
social reality.



The information society, according
to its proponents, brings about
change at the most fundamental
level of society. It initiates a new
mode of production. It changes the
very source of wealth-creation and
the governing factors in production.
Labor and capital, the central vari-
ables of the industrial society, are
replaced by information and knowl-
edge as the central variables
(Kumar 1995, 13).

As noted, the key indicators of an infor-
mation society for Bell are the develop-
ment of a service economy and the con-
cept of knowledge workers. For others
who are more willing to speculate, the
social institutions and the possibilities
seem endless. Some suggest that the
information era will see the rise of a new
life-style and others go as far as to sug-
gest that the information age will elimi-
nate the need for war, expand resources,
eliminate illiteracy, solve the energy cri-
sis, achieve disarmament, topple dicta-
tors, save the environment, give us an
endless life span, eliminate the need for
factories, crystallize participatory democ-
racy and “citizen management systems”
and result in “a rich symbiosis of god and
man, without the compulsion of power or
law, but by the voluntary cooperation of
citizens” (Masuda in Kumar 1995, 15).
Wow!

Given this wish list of possibilities, and
viewing the explosion in bandwidth de-
scribed in Figure 1, it is easy to see that
the information society has a powerful
appeal. As Kumar notes:

It suggests that even though we may
be losing control over our immedi-
ate social environment, we gain
ample compensation for this in the
global citizenship that is within the
reach of everyone with access to a
personal computer. We can overstep
the boundaries of our class, our
race, our nation. Moreover we can
do this as individuals, in our own
person and in our own private
space. We do not have to join the
parties and movements. The infor-
mation society puts the power of
knowledge at our fingertips, at the
touch of a computer keyboard. It
allows us to communicate with thou-
sands of people across the globe.
States are powerless in the face of
the new technology. At a stroke their
regimes of censorship and surveil-
lance are undermined — or at least
by-passed as impotent (hence,

according to this view, the collapse
of eastern European state socialism
in the era of the information soci-
ety). The eighteenth-century dream
of cosmopolis can be realized —
without the need of a world state.
Information technology substitutes
for the cumbersome bureaucratic
structures of world organizations. It
allows for direct global democracy
(Kumar 1995, 160).

Evidence of a transition

The available evidence, however, does
not support even a modest assertion that
we are experiencing the dawn of a new
age. We have not began to see social
changes that compare to those experienc-
ed during the transition from the middle
ages into the modern period. But what is
the evidence?

When considering this question one can
approach the issue from three different
perspectives. First, one can examine the
rise of a new era using the indicators
from the previous transition. This is, of
course, the least defensible since one can
not assume that these indicators will
obtain in this new situation. The second
approach is to employ the indicators de-
scribed by the information society theo-
rists to determine the degree to which
their prognoses are becoming fulfilled.
Finally, one can apply to more abstract
theories of social transition. Each of
these will be considered here.

To take the first of these, there is little
evidence to support the rise of a new era
based on the indicators from the transi-
tion into modernity. As outlined above
the comparisons between printing and
electronic communication result in a
somewhat confused and contradictory
picture. In some ways two technologies
seem similar as with the imposition of
censorship. In other cases, they are quite
different as with the fixity of print. When
we turn to industrialization, none of the
major manifestations are apparent in the
current situation. For example, despite
abundant discussion surrounding
telecommuting and the dispersion of the
cities one is hard pressed to identify any
broad scale impact of data technology on
the form and character of the city. To
take another example, it is similarly diffi-
cult to find evidence of a change in the
structure of the family that rivals that of
the demographic transition.

If one turns to the division of labor, cen-
tralization, rationalization and bureaucra-
tization, all of these tendencies were well

under way before the development of
electronic telecommunication. They are
continuing along the same trajectory as
they have been for the last 150 years. It
seems, in fact, that new technology is
pushing many of these tendencies to
greater heights rather than replacing them
with something new. In this respect, elec-
tronic telecommunication may simply be
an extension of industrialization, a new
chapter in what Beniger has called a con-
trol revolution (Beniger 1986). This line
of thought suggests that the processing
speed introduced in the industrialization
underscored the need for better control
over the production. It is this need that
has been a major motivation behind the
development of information technology.
After all, if one can produce thousands of
pins (or rifles or cars) per day, there is an
increased pressure to keep track of order-
ing the raw materials, paying the work-
ers, cataloguing the orders from custom-
ers, reviewing contracts with sub-con-
tractors, ensuring payment and following
up on shipments. The manifestations of
control, i.e., train schedules, invoicing
systems, the bureaucratic routines, etc.,
have been with us since early in the mod-
ernization process. The application of
computer technology and telecommuni-
cation has aided and extended the pro-
cess, but according to Beniger the pro-
cess itself was generally in place long
before the development of information
technology (see also Rasmussen 1995,
55 -56).

Thus, when considered using the indi-
cators from the printing and industrial
revolutions, the information era does not
measure up. There is no new form of
ownership or production, one does not
have a fundamentally different relation-
ship to one’s family or background nor is
there the dramatically different structure
of society that separated the institutions
of the middle age from their modern
counterparts.

The second perspective is that of the post
industrial theorists who interpret the
growth of a service based economy with
white collar knowledge workers at its
core as evidence of a new post-industrial
era. This evidence can, however, just as
easily support the idea of the continuing
hegemony of the existing system.

While there is a growth in the number of
workers who interact with advanced data
technology they can not be described as
controlling information in any real sense.
Even within those job categories that
deal directly with information, many of
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the incumbents include secretaries, data
entry clerks and other low-paid positions
whose jobs involve simple manipulations
of information, not its creation. These
persons have only limited prospects for
becoming “knowledge workers” in any
real sense of the term. On the contrary,
the effective control of work routines,
decision making and skill based activity
is becoming more and more centralized
in many industries. To cite one example,
check-out personnel at grocery stores
previously used a relatively simple, non-
networked, cash register and relied on a
large and quite specific knowledge of
item pricing. Now they interact with
sophisticated networked computer sys-
tems that have the ability to scan infor-
mation directly from an item, sum this
into a bill for the customer and to control
a supply and ordering system for the
store via a centralized data information
system. While the check out personnel
may now, in one sense, be considered
knowledge workers, the competence to
carry out their job has in fact been re-
duced, not expanded by the introduction
of information technology. These devel-
opments have seen the rise of technicians
who control and process the information
at the expense of lower and even middle
management positions (Giuliano,
1982).12

The concept of a service worker is also
somewhat misleading. While a certain
portion of those in this type of job are
characterized as white collar and have a
large degree of freedom in their working
habits, many are in traditionally low pay,
dirty and dangerous and dead-end occu-
pations. Jobs such as night cleaner and
auto mechanic are related to jobs such as
researcher and market analyst only in the
sense that both are seen as part of the ser-
vice economy (as opposed to the primary
or secondary sectors). It is clear that the
major growth in the service sector comes
from those jobs that are less, not more
desirable. Thus, the predictions by some
that the transition to an information soci-
ety will rival those described in the pre-
vious section of this paper do not seem to
hold water.

Finally, those suggesting the rise of a
new era may suggest that we are too
early in its development to even under-
stand the indicators. Failing to find evi-

dence of a social transition in concrete
indications of social change, one might
turn to a general examination of social
strife as a harbinger of change. Some-
what like the giant radio telescopes
pointing to the heavens in hope of receiv-
ing a coded message from a far away civ-
ilization, this approach suggests that one
can find evidence of the nascent era by
scanning society for signs of ideological
friction between differing perspectives.
While there are skirmishes on many
fronts, it is difficult to point to any real
evidence of broad social change.!3 There
is nothing comparing to the Reformation
or the papal reaction to Luther’s sola
scriptura (“by scripture alone”). Nor is
there evidence of a gathering Counter
Reformation with its trial and intellectual
banishment of Galileo, Spanish Inquisi-
tion as carried out by Tomds de Torque-
mada, St. Bartholomew’s Day massacre
where as many as 30,000 French
Huguenots were murdered in a matter of
days or Thirty year’s war in which up to
one third of the German peoples died. In
sum, it is difficult to discern a coherent
and serious ideology that, for example,
places the TV, telephone, computer or
modem at the center of humanities’
search for salvation or as an explanation
of our being as Luther did with the ver-
nacular translation of the Bible. In addi-
tion, it is difficult to see any serious and
rendering cleavages between ideologies
over such issues.

Where does this leave us?

While electronic information technology
has the potential to effect our lives, it has
perhaps a greater ability to support, not
replace, the needs of existing institutions.
There are, for example, commercially
based motivations for the development of
information technology. Computerization
allows a more complete organization of
consumption. This is seen in the market-
ing of products and the organization of
consumer databases that provide an
overview of our consumption of every-
thing from gasoline and pizza to air plane
tickets and bank loans. Just as the 1800s
saw the rationalization of work, we are
experiencing the rationalization of con-
sumption. In a form of “social Taylor-
ism,” there is the privatization of infor-
mation, the management of consumption,

12 perhaps their most ironic develop-
ment, computers have even deskilled
computer programming professionals
(Ling 1988).
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13 Examples include the attempts by
China to control the Internet and the
outlawing of satellite antennas in
many Muslim countries.

ever more rationalized market forecast-
ing, market segmentation, political poll-
ing, etc.

Where does this leave us? While it is
interesting to entertain the notion that
something new and novel has been intro-
duced, it is something else to assert that
we are entering into a thorough restruc-
turing of society on the level of the
industrial revolution. Can we await the
rise of a new generation of social theo-
rists in the same mold as Marx, Weber
and Durkheim? Like Kumar (1995, 31),
I think it is correct to assert that there is
no new era that compares to the rise of
industrialization right around the corner.
It may well be that the promotion of this
idea has as much, if not more to do with
the interests of those who stand behind
the development of technology as it does
with any real social transition. While
information technology has speeded up
various processes such as the rationaliza-
tion of management, the nature of work
and various types of leisure consumption,
it has not yet produced a shift in the orga-
nization of industrial societies. The pro-
duction process has not been fundament-
ally changed, nor are there, for example,
viable instances of participatory democ-
racy on the horizon (Lyon 1991). “The
imperatives of profit, power and control
seem as predominant now as they ever
have been in the history of capitalist
industrialism” (Kumar 1995, 154).

If we turn to the question of a leavening
ideology similar to Weber’s Protestant
ethic, one can also question the rise of a
new era. It is true that many processes
have been affected by the development
of information technology. Giddens notes
the institutionalization of doubt and holds
out the possibility of a new form for reli-
gious belief which will provide us with
an ideological anchor (1990, 176 — 178).
There is, however, no overarching re-
alignment of society in sight nor does
there seem to be an ideology capable of
transforming the technical base into a
broad social realignment. While the no-
tions of cyber-punk, information soci-
eties, cyborgs, etc. are kicked around in
the popular press and in chat groups on
“the net,” these are nothing when com-
pared with the changes of the reforma-
tion and the industrial revolution. While
the former are convenient handles for
social writers and critics, one’s ideolo-
gical bent had real physical consequences
during the Inquisition.

Based on this, spinning off full blown
versions of social futures seems prema-



ture. One must remember that more than
400 years and much social strife elapsed
from 1450 when Gutenberg discovered
the printing press until the middle of the
nineteenth century when many of the
major social changes of the industrial
revolution were in place. It is short sight-
ed then, to extrapolate a new society by
looking back 20 years to the develop-
ment of ARPANET in the 1970s or even
50 years looking back to the develop-
ment of the computer in the 1940s. To do
this negates the relevance of culture in
this so-called social revolution. A more
humble, observant stance, with a willing-
ness to be surprised, might be more
appropriate.

Are the pieces of a new era in place? It is
clear that we are experiencing a change,
but it is difficult to answer this in the
affirmative. Does the development of
electronic telecommunications represent
a fundamental shift away from that
which has gone before? When seen from
the perspective of the printing/industrial
revolution, it does not seem so. It is clear
that modernity and industrialism will not
continue indefinitely into the future just
as it is clear that electronic telecommuni-
cation has had and will continue to have
its impact on society. However, based on
the current evidence it is difficult to say
that we have entered into a new age.
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Teleworking — the vision
An historical view of theories and trends

BY TOM ERIK JULSRUD

1 Introduction

Development within telecommunications
technology has expanded the possibility
of communication and co-operation inde-
pendent of location. In parallel with the
increasing number of workers in Western
lands involved in information based ser-
vices, the development of tele- and data
communications networks has made it
simpler to co-operate in spite of physical
and geographical divisions. Today, we
can see the outlines of a completely new
information based workplace, where
tasks are agreed, coordinated and dis-
tributed via global telecommunications
networks. A large part of the business
within research, industry and trade is
already now heavily dependent on exten-
sive partnership and coordination via
telematic networks. In the future, access
to the global information- based job mar-
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Mobile/Flexible Work

Shared Facilities Centres
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Distance Working Enteprises O*
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Based on: Holti R. & Stern E. (1986)

Figure 1 Different types of teleworking
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ket will certainly be of decisive influence
for the development and maintenance of
a business life on a high technological
level, and in addition, as a means of
securing employment within information
based jobs in our own part of the world.

It is for these reasons that ‘Teleworking’
— work where different participants in a
work process are to be found in diverse
geographical locations, but communicate
via telecommunications — has found a
new importance in more recent discus-
sions on our future working life. The
implementation plan from Clinton and
Gore, for building an “Electronic Super-
Highway”, and also the Bangemann
report from the EU commission, have
picked out teleworking as an especially
important application area for the new
data-based information networks (Club
de Bruxelles 1994). The same is true of
the Danish implementation plan “Info —
society 2000” and the corresponding
Norwegian contribution “A national
Information Network™ (Forskningsminis-
teriet 1994, Norges Forskningsrad 1994).

However, teleworking is not a new idea.
These new plans for reorganising the
location of work, by using tele- and data
technology, are based on a rich and
diverse tradition of “Teleworking studies
(Bakke 1995, Huws 1991, Julsrud 1994,
Qvortrup 1992). This article will present
a few of the main theories and visions
which have been put forward in this area,
chiefly in the course of the last 15 — 20
years. The intention is to show how tele-
working studies, as an individual area of
research, have matured along with the
theoretical studies, empirical analyses,
and diverse practical investigations. At
the same time we can reap the benefits of
many previous experiences in the new
contributions in this area, by providing
an historical perspective for teleworking
studies. Finally, I will summarise some
of the main opinions, which are useful to
those who wish to develop new visions
of a future workstyle based on telecom-
munications.

()

1.1 What is teleworking?

Over the last 20 years, a long series of
work arrangements have been categoris-
ed as “Teleworking” (DiMartino, Wirth
1991). This is true for the first individual
forms, where the teleworker worked at
home, using different types of communi-
cations technology.? It would be better to
call this “Electronic homeworking”, and
similarly for the other collective forms,

where the teleworkers are located in a
decentralised work centre with well
developed communications technology
facilities. This can either be a so-called
“Neighbourhood centre”, where the self-
employed, or employees from different
companies, can meet to work near their
homes, or it could also be a so-called
“Satellite centre”, where decentralised
divisions of a larger company maintain
the necessary contact using communica-
tions technology. A third category of
teleworking is flexible forms (also called
“Mobile work™). The identifying charac-
teristic here is that the work is not locat-
ed in any particular place, but combines
locations by using communications tech-
nology.

Teleworking as a concept also embraces
more ways of working than is commonly
thought. Figure 1 illustrates some of the
ways in which teleworking can be con-
nected to an organisation. Meanwhile, it
is not easy to make a precise definition of
“Teleworking” with any degree of satis-
faction. According to Holti and Stern
(1986) the nearest one comes to a com-
mon definition of the previously men-
tioned forms, is that they are burdened
with certain social or economic goals,
connected to the introduction of informa-
tion and communications technology
within the workplace.?

It becomes obvious that there is a serious
problem in trying to convert a group of
“good intentions” to an operational defi-
nition, and up to now there has been no
substantial agreement on a definition of
“Teleworking” (Huws 1988, Huws 1991).
However, it is possible to point to a few
basic concepts that occur in most. Beer
and Blanc (1988) provided a run-down of
more than 50 different definitions of tele-
working, and found that most consist of
these three concepts; organising, localis-
ing and technology (after: DiMartino &
Wirth 1991). This implies that most con-
cepts of teleworking primarily stress that
it consists in some form or other of (re-
)organising work. Secondly, that it con-
sists of locating to a place that is not the
traditional workplace. And thirdly, that it
involves some form or other of technol-
ogy, usually information technology, in
combination with different types of
media. As a general delimiter of the tele-
working area, it is therefore possible to
say that “it consists in income-earning
work which is carried out at a distance
from the contracting work supplier, with
the help of one or more communications
technologies.”



2 Previous visions of
distance working

We can already find the earliest ideas
about distance working using media tech-
nology, in the previous century. In Jules
Verne’s book, of 1889, A day for an
American journalist in 2889, we find a
prophetical description of how news can
be distributed using screens, throughout
the world, simultaneously, and how a
journalist, working in America, is con-
nected by “screen media” with his editor
in Paris (Frangsmyr 1981: 213). As we
know, Verne was renowned as one of his
time’s foremost heralds of new technol-
ogy, and his ideas on distance working
must be seen in the context of the con-
temporary media-technology revolution.
Telegraphy and telephony were new
creations, which had already contributed
to the co-ordination of activities over
long distances, including the operation of
the railways and stock exchanges. The
new media-technology was at that time
important for the future growth of large
businesses in the USA and Germany
(H.W. Andersen 1988: 52), and in 1901
Marconi had just sent the first radio sig-
nals across the Atlantic. It was therefore
quite natural that Verne’s idea of dis-
tance working was connected to the
vision of these media as co-ordinators for
efficient working practices.

Meanwhile, at the beginning of the 1950s
we find a more direct fore-runner of the
modern understanding of distance work-
ing, in the book The human use of human
beings: Cybernetics and society, written
by the American mathematician Norbert
Wiener (1989). In among, he describes
an architect, living in Europe, who over-
sees house construction on the other side
of the Atlantic. The tool was an “Ultra-
fax” (sic), which communicated informa-
tion alone. Wiener wrote the following:

“... the bodily transmission of the
architect and his documents may be
replaced very effectively by the mes-
sage-transmission of communications
which do not entail the moving of a
particle of matter from one end of the
line to the other” (Wiener 1989: 98).

The point of Wiener’s description is to
illustrate how large a part of human activ-
ities can be described as transmission of
“pure information”, and therefore can be
understood in the light of cybernetics, as
a general scientific theory. He postulated
that transport of information and material
transfer are related, and that in the same
way an individual consists of more than

matter (“spirit” and “soul” as well), so
mankind will cause these boundaries to
burst. For Wiener mankind and human
relationships are first and foremost infor-
mation, and, according to his theory,
information can be carried equally well
over telephone cables and highways
(Qvortrup 1988: 167). This apparently
raises the question of where the limits are
for what can be transformed to exchange
of information. Wiener thought that he
could espy the beginnings of these possi-
bilities, and that we had our feet on the
first rung of the ladder to the “Communi-
cations revolution”.

But Wiener was not the only one specu-
lating about working using the new infor-
mation based tools. Five years earlier,
Vanevar Bush, President Roosevelt’s sci-
entific adviser, had put forward his much
discussed technological visions. Bush
postulated, amongst other things, a future
information tool for use in scientific
work, a so-called “Memex”. He believed
that this would be able to organise and
sort large quantities of information, and
so be of great assistance within research,
historical writing, librarianship and
archiving (after: Dunlop et. al 1991: 17).

We must remember that this was an era
when many had strong faith that the new
technologies would change and improve
future working life. Not least at this time,
the first ideas emerge of a type of data
machine, while concurrently pointing
towards the information era (Kumar
1995: 7). It is also plain that Norbert
Wiener followed up Jules Verne’s typi-
cally modern thought processes on com-
munications technology as an arrange-
ment for increasing work productivity.
Both these “ancestors of teleworking”
have a clearly technological starting
point, and teleworking became, therefore,
primarily connected to a vision where
new communications technology con-
tributed to a more competent and effi-
cient working life.

3 Telecommuting
theories: A reaction
to the oil crisis

Throughout the 50s and 60s, many firms
had experimented with moving work
from offices to individual employees’
homes. As early as 1957 a computer com-
pany in Boston offered its services via
consultants based at home, and in 1962
we find a secretarial company “F-interna-
tional”, with an organisational model
which indubitably was (and continues to

be) based on associates working at home
(Shirley 1988: 23). It is not until the early
70s that we find the first fully thought out
theories concerning a possible advantage
to society as a result of teleworking. The
so-called “Telecommuting-theories”
arose at the University of Southern Cali-
fornia within a milieu of economists,
engineers and social scientists. The focus
of investigation was to what extent tele-
and data technology could replace tradi-
tional transport mechanisms within the
workplace (Nilles et al. 1976, Nilles
1994). In the course of the 70s this devel-
oped into a leading topic of research
amongst teleworking studies.

The direct occasion for telecommuting
theories lay in quite a different part of the
world than the American East Coast. In
1973 the conflict in the Middle East un-
leashed an oil boycott which troubled a
whole series of Western industrialised
nations, including the USA. This raised
the energy crisis as a serious problem in
the political agenda, and many politicians
were worried about how dependent the
West was on Arab oil. So, it was with
this background that researchers like Jack
Nilles and Frank Schiff launched the
concept of teleworking, or telecommut-
ing, as a means of saving oil and petrol
(Huws 1991). Together with a group of
researchers they carried out the first real
studies in this area, where the prime goal
was to show that it was to the economic
advantage of society to have work car-
ried out at home using data machines
connected to the telephone network.

The gains were not inconsiderable: they
calculated that for each percent of the
workforce who worked at home rather
than commute, it was possible to save
5.4 million barrels of oil per day (Huws
1991: 22, Forester 1988: 214). This
implied that if it were possible to reduce
the amount of commuting to and from
cities by a seventh, it would not be neces-
sary to import oil into the country!
(Nilles 1985: 208, Forester 1987: 163.)
In addition, there would obviously be the
advantages to be gained from such a
reduction in transport and traffic as
regards the suburbs in large cities,
reduced expenses in office space, etc.
Nilles’ understanding of telecommuting
made a good impression, and even now
there are high expectations for this form
of teleworking within many research
environments (see e.g.: Gordon 1988,
Hamilton 1987). Nilles himself has mod-
erated his earlier quantitative predictions
in more recent work, but has continued to
believe in a steady expansion of the
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telecommuting concept. (See: Nilles
1985, Nilles 1988, Nilles, 1994.)3

The background for the future growth of
telecommuting theories was obviously a
lot more than an acute pressure on oil
resources. The fast development within
information technology and teletechnol-
ogy was a fundamental criterion.
Telecommuting was well down the road
of being a theory of how a personal com-
puter could be used to social benefit.
About the middle of the 1960s commer-
cial interest in computing began to really
come to life, and in 1965 IBM began pro-
duction of its 360-series, which was
something of a watershed in commercial
use of data technology (Andersen 1986:
89). In 1971 Intel began production of
the first micro-processors, and with third
and fourth generation machines, most
people could begin to understand the
developing pattern and its consequences.
Understanding that the capabilities were
increasing but the price levels were fall-
ing was one thing; equally as important
was the merging of data technology
(informatics) and teletechnology. This
was first clearly described by Simon
Nora and Alain Mink in their report on
telecommunications development in
France, where they created the phrase
Telematics to cover this merging (Nora,
Mink 1978).

The increasing academic interest in
Future Studies, both in the USA and
Europe towards the end of the 1960s,
must also be seen as a central reason for
the concept of teleworking seriously
coming onto the agenda in the early 70s.
A new set of theories and methods gave
this field a legitimacy which it had earlier
lacked, and the effects of new technology
became a hot topic (Strandbakken 1991).
This meant that within individual circles
came an early hint about the future extent
of telecommuting, which swung between
the optimistic and downright utopian. At
the Institute for Future Studies at the
University of Southern California, it was
predicted, for example, that 20 % of the
workforce would telework within 1990,
and 40 % within the year 2000 (Korte
1988: 160). AT &T predicted in 1971
that the whole workforce in the USA
would be able to work at home by 1990
(Steinle 1988: 7). The early telecommut-
ing theories also presented distance
working within an economic framework,
as well as within a quantitative direction,
with Future Studies, based on technologi-
cal assessments and extrapolation.
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4 The liberal social
critique; the visions
come to life

There were also other traditions than
telecommuting theories to be found,
which went along with the distance
working concept, at the beginning of the
70s. Parallel with telecommuting theo-
ries, we find a more human-oriented
thought process. Its roots lay in the
1960s’ liberal and popularist thought
streams, where other values than socio-
economic were predominant (Huws
1991). Here, the new technology was
seen as having potential to transform
industrial society to a society with more
emphasis on environmentally friendly
and decentralised solutions. This was
expressed in phrases such as “The Post-
Industrial Society”, “Small is Beautiful”,
etc. Throughout the 1960s similar
thoughts crystallised in many contribu-
tions which sketched the effects of the
new electronic media. Marshall
McLuhan can be viewed as a spokesman
for this view, and as early as 1964 he de-
scribed how the media would transform
society under titles like “This Electronic
Age” and “The Information Age”. A
keynote in his published works is how
the media in the near future will be able
to influence the creation of a new global
community. McLuhan has a vision of a
future where electronic media will play a
similarly dominating role as mechanical
technologies have done up to the present
day, and importantly, an electronic
infrastructure will make the car more and
more outmoded (McLuhan 1968: 193).
So as we can see, McLuhan postulates
theories which later are plucked out and
worked up within Future Studies.

The most important keystone within the
liberal critics was the weight which was
placed on regionalisation and self-
management. Even though distance
working was not realised to any large
degree, there were many at that time who
aired their ideas on how worklife could
take a new turn, with the assistance of the
new technology. Peter Goldmark, for
example, introduced in 1972 the phrase
“New Rural Society”, where he postu-
lated that work could soon be carried out
in comfortable surroundings, where nec-
essary business could be carried on over
telecommunication connections
(Williams 1987: 242). A few years previ-
ously James Martin and Adrian R.D.
Norman averred that: “We may see a
return to cottage industry, with the spin-

ning wheel replaced by the computer ter-
minal ...” (after Forester 1989: 214).

Many also saw the potential for how
information technology could be an
important medium, not only for a more
comfortable existence, but also for
democratisation and liberation.# “The
Liberal Social Critique”, as Ursula Huws
(1991) called this, became in this way a
forerunner of a more radical social cri-
tique, which at the beginning of the 70s
also developed more politically oriented
visions of media technology’s possibili-
ties for shaking up working practices.
André Gortz (1983), in his description of
how information technology can make
work more flexible and so give more
leisure and raised quality of life, can be
reckoned as a part of this movement.
This type of more political — but no less
visionary — interpretation of media tech-
nology’s impact on future working prac-
tices, also runs parallel with more effi-
ciency and pragmatically oriented
telecommuting tradition. Even though it
is not possible here directly to be con-
cerned with theories about distance
working, a broader interest in how work
can be decentralised by using media
technologies, was awoken. Gradually, it
became increasingly difficult to split
these “traditions” from each other.

5 Theories about the
information society;
Daniel Bell and
Alvin Toffler

Throughout the 70s, importantly, there
was much re-thinking within many dif-
ferent spheres as to the impact of infor-
mation technology within society (Huws
1991: 23). Many had realised the factual
importance of small silicon chips with
reference to economy, culture, work,
leisure and much more. People were
beginning to take “The Information
Technology Revolution” seriously. These
ideas had their roots in the previously
mentioned liberal social critique, but they
were also influenced by more quantita-
tively oriented future studies. Throughout
the 80s a more or less cohesive tradition
developed, directed towards describing
our common information technology
future, where teleworking would soon be
an important component. [ will call this
“Information Society Theories” (or “IS-
theories” for short).

The merit for this must first lie with
Alvin Toffler. His book The Third Wave,
which appeared in 1980, gradually



became the leading reference on tele-
working in the information society (Tof-
fler 1980). Toffler was almost the only
person with vision writing at that time,
but it was he who managed in that presti-
gious work, to unite the previously paral-
lel teleworking theories, into one theory
(Huws 1991). This theory was contro-
versial and commercial enough to spark
off a serious teleworking debate.

It will be useful to spend a little more
time considering the theoretical tradition
concerning the information society, of
which Toffler is naturally considered a
part (Lyon 1988, Kumar 1995). The
theoretical basis for these theories is
chiefly to be found in Daniel Bell’s book
The Coming of Post-Industrial Society
(Bell 1976). There is no real and com-
plete convergence between theories of
the post-industrial society and the infor-
mation society, and Bell himself is not
overjoyed with the combination.’ Even
80, it is from here that IS-concepts gain
their central theoretical foundation (Lyon
1988, Miles & Gershuney 1986, Sche-
ment & Lievrouw 1987, Kumar 1995).

The main thesis in Bell’s concept of “the
post-industrial” is that society is begin-
ning a new phase of development, with
totally different characteristics from the
earlier industrial and pre-industrial soci-
eties. To be more precise, Bell “warns”
that it is a new society characterised by a
different “principle” from the production
oriented industrial society. The post-
industrial represents an overstepping and
prolonging of the agricultural society, as
well as the industrial society. The two
central dimensions of the new society are
growth of a service economy, and the
increasing importance of theoretical
knowledge. While work in the industrial
society had primarily consisted in human
processing of raw goods, the post-indus-
trial society consists in interchange of
knowledge and information between
people. In other words, we are concerned
with an “intellectual technology”, instead
of a “mechanical”. This new technolo%y
demands a new form of infrastructure,

in addition to what we have now, based
on telecommunications and information
technology:

“The major problem for the post-
industrial society will be the develop-
ment of an appropriate ‘infrastructure’
for the developing communication net-
works (...) of digital information tech-
nologies that will tie the post industrial
society together.” (Bell 1976: xv.)

Bell’s theory is principally one of eco-
nomic changes, of an overreaching of
industrialism’s economic logic, where
information is more important than actual
capital. Bell points to the fact that the
greater part of GNP already comes from
the production, management and distri-
bution of information, and that in this
way we already have an information
economy.” Theoretical information is in
process of being both a goal and a means
for the post-industrial economy. This
new “Information Economy” will create
an information network with somewhat
different social relationships within the
workplace than in the industrial society,
it is alleged.

Bell points to many possible new rela-
tionships in the workplace as a result of a
new data technology network, but it is not
teleworking which is his concern. Even
S0, it is clear that the central theoretical
outline which the concept of teleworking
consists in, has been established. This is
valid first for the historical framework
which is used, where we see the outlines
of a new social form, with other qualities
than industrialism. This is also valid for
the second stress on information and the-
oretical knowledge which is the most
important part of economic working life.
And thirdly, the implications of telecom-
munications and information technology
within an infrastructural network in
working relationships. This also goes for
the framework round most subsequent
theories on the information society, which
developed in the 70s and 80s. Within the
concept of the information society we
find here reflected many of Bell’s central
points, such as: 1) information as a (raw)
commodity in a new economy, 2)
widespread use of information technol-
ogy, 3) a large number of information
workers, and 4) a special stress on knowl-
edge working (Schement, Lievrouw
1987: 3). IS-theories also point up that
information processing can be split out as
its own sector in the economy, which will
be in control in most areas of society
(Miles, Gershuny 1986: 20).

5.1 The home-centred society

Meanwhile, it was also Alvin Toffler
(1980) who fleshed out the details of
teleworking in the coming information
society, or “The third wave” as he called
it. The Teleworker carries out his work at
home in his convenient “Electronic
workroom” (“The Electronic Cottage™),
surrounded by family and close friends.
In this concept of the new telecommuni-
cations technology, travelling to a work-

place will be practically unnecessary, and
teleworking will enable a mass move-
ment where the home will once again be
the most important geographic centre in
society. Working from home is part of a
more home-centred society, where the
telenetwork brings work to the people,
instead of them travelling to the work-
place. He wrote:

“The electronic cottage raises once
more on a mass scale the possibility of
husbands and wives, and perhaps even
children, working together as a unit.
(...) Soon we may see the rise of move-
ments demanding that all work that
can be done at home be done at home”
(Toffler 1980: 219).

What is noteworthy with Toffler’s postu-
lation is that he manages to synthesise
the earlier traditions concerning tele-
working, the liberal social critique and
the so-called telecommuting tradition,
within a broadly suitable historical
framework (Huws 1991: 21). Telework-
ing is also put forward as a method for
replacing current transport practices in
society, similar to telecommuting theo-
ries.8 In Toffler’s vision homeworking
can be a bulwark against many of the
other threats today’s industrial society
suffers from. This concerns not only the
disintegration of the nuclear family, but
also pollution from transport, the techno-
crat’s monopoly power, lack of equal
opportunity in the workplace, just to
mention a few. The new information
technology networks are to be regarded
as solving problems, not only for society
as a whole, but on an individual level.

The causes of these changes are describ-
ed by Toftler as parts of a larger social
re-organisation, which he believes we
live in the middle of today. The third
wave is distinguished from earlier
“waves” in a way that reminds us of
Bell’s description of how the post-indus-
trial is different from the industrial and
pre-industrial.? In many ways it would be
correct to say that Toffler popularises the
main themes in Bell’s “Future Warning”
(Kumar 1995). Toffler, meanwhile, con-
cerns himself much more with a detailed
description of the future society and
working practices, than Bell would find
defensible. On the one hand he describes
how teleworking will be able to establish
a “home-based society”, with the oppor-
tunity for new forms of local social inter-
action, and on the other hand he postu-
lates that media technology will enable
new forms for a global network-based
society. Here Toffler borrows as much
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from McLuhan as from Bell./0 Seen in
this light, the third wave is a concept of
teleworking which synthesises many of
the ideas from the beginning of the 80s,
into a popular vision. This vision can to
some extent be criticised for being a little
uncritical of the problems which are con-
nected to an eventual work re-structuring
from offices to the house and home. For
Toffler, teleworking is the answer to
everything from economic depression, air
pollution, divorce, and local environ-
ments. (See: Julsrud 1993.)

5.2 Critique of the information
society’s teleworking
theories

Throughout the 80s the optimistic future
ideas of teleworking met opposition from
different quarters. Toffler’s book raised
the interest considerably in teleworking,
but also exposed it to a much more hos-
tile offensive. The idea of teleworking,
which up till then had mainly consisted
in lofty ideas of the future, increasingly
became exposed to criticism from differ-
ent camps. William Renfro early in the
80s expressed extreme scepticism to the
“home office” in a key-note article in
“Future”:

“If sociologists are concerned today
about the sense of isolation, aloneness,
and anomie in our society, they should
be sending up warning flares about the
sociological disaster the home office
should bring.” (Renfro 1981.)

Gradually, increasing numbers of critics
could point to qualitative studies which —
at that time — confirmed the supposition
of isolated and unhappy teleworkers.
Margrethe Olson, in the first half of the
80s, issued a number of key investiga-
tions of teleworkers, teleworking organi-
sations and decision makers (Olson 1983,
Olson, Primps 1984, Olson 1985).
Olson’s investigations became the corn-
er-stone of a more thorough analysis of
these types of work situations, with
empirical analyses based on surveys, and
in-depth interviews of the teleworkers
that actually existed (if on a relatively
modest scale). Gradually, she came to
document positive as well as somewhat
negative job situations connected to tele-
working.

It was further postulated that the social
aspects of work could suffer with tele-
working, and that it was possible for seri-
ous role conflicts to arise by mixing work
and home affairs (Salmon, Salmon 1984,
Diirrenberg 1985). But also the purely
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practical problems of moving the office
home were postulated as problematic.
Many were able to report problems in
concentration on work while they were
surrounded by children and housework
(Renfro 1985). Some individuals felt that
it was more of a handicap than a blessing
for the family when Father or Mother

(- or both!) stopped travelling to work.
Tom Forester, a social researcher who
himself tried to telework along with
some of his colleagues, described in a
realistic style how he himself developed
a more critical viewpoint:

“...  monitored the progress of five
other homeworkers in the Brighton
area — three whom like myself, had
previously commuted to London by
train. Of the five, two divorced, one
became seriously depressed and one
returned to working in London. For
only one of the five did homeworking
appear to be a success — and even in
that case there were serious question
marks over aspects of the domestic sit-
uation which could lead to problems
later” (Forester 1989: 218).

Experience speaks for itself in many of
the objections which come from many of
the qualitatively oriented studies. Much
of the criticism had a political angle,
where they raised doubt on who really
benefited from relocating the workforce,
and whom this would really consist of.
Many feminists felt that it was a method
free from obligations for employers to
profit from unskilled labour at home, in
other words, single women who had to
be at home because of their children (Lie
1985, Lie 1986). Doubts were expressed
as to whether highly qualified men would
risk a work placement which might pro-
duce carrier uncertainty. From trade
unions, some of the same disquiet was
expressed over how employees might
possibly be left out of all tariffs and work
agreements.// Business was frightened
by studies which covered underpaid
women who worked at home on routine
programming jobs. Critical studies of the
information economy also pointed more
generally to the fact that this type of
home based media use could represent an
intrusion into the private sphere by com-
mercial interests, who wished to control
and manipulate the use of information
services (Wilson 1988: 129).72

Little by little, quantitative follow-up
studies were able to document the fact
that teleworking was far from providing
the broad solutions that the heated debate
had given the impression of, as seen in

the optimistic calculations from the 70s.
Estimates from the end of the 80s indi-
cated that the number of teleworkers in
Europe was between a couple of thou-
sand and more than 100,000 (Steinle
1988). Estimates for the USA at the same
period are at about 10,000 teleworkers
(Gordon 1988, Korte 1988). The contrast
with the previously inflated estimates
caused many to begin to lose their
patience. Some authors hinted than per-
haps there were more researchers than
teleworkers!/3

6 Network theories;
teleworking as office
automation

In more recent years the larger estimates
and predictions concerning teleworking
have died away, to the advantage of in-
vestigations on lower levels. At the same
time new theoretical standpoints have
been adopted, and teleworking studies
have been resurrected in a more aca-
demic guise. Teleworking has especially
had a renewed theoretical interest in
organisation theory contexts. This evi-
dently hides the fact that they are not so
much “new” theories, but rather a change
of focus away from homework, and more

towards “automation of the office”./#

Office automation has long been a sepa-
rate branch within the information soci-
ety tradition, where it has usually oper-
ated within evolutionary stages, like
those used by Daniel Bell and others./5
Already in 1971 one of the first projects
is found with scenarios of how informa-
tion technology would be able to turn its
back on traditional office work. Firms
like Rank Xerox and IBM did what they
could in the 70s to market their own
products through slogans like “the
automated office”, “the paperless office”,
etc. (Forester 1987: 205). Most of this
type of scenario were obviously unrealis-
tic and optimistic, and contributed to
raising the expectations higher than
might have been reasonable.

The idea of teleworking as a conse-
quence of widespread office automation
has meanwhile also been developed in
more serious organisation theory per-
spectives. Already within the radical pos-
tulations of Jack Nilles and his col-
leagues (1976) the organisational frame-
work was being laid down. Here is de-
scribed a development where the organi-
sation undergoes four phases, from a nor-
mal centralised organisation up to a full
“diffusion”. Figure 2 shows Nilles’



model of the four organizational phases
of teleworking. In relation to Nilles’
postulation, the last phase is distinguish-
ed by individual workers or service
organisations who offer their services
through a well constructed network of
telecommunications services (Huws et. al
1990: 23). The geographically centralised
organisation has here by and large ceased
to exist, to the advantage of an interac-
tive communication network./0

This is a twist which has won a place in
newer studies. The idea that communica-
tions technology contributes to a decen-
tralising of organisations, is found again
within a long series of studies of office
automation. (See: Huws et. al 1990:
11-21.) Especially Hiltz’ (1984) descrip-
tion of future office work as different
types of “on-line communities”, has been
important. Instead of today’s centralised
organisation structure, work will be
instilled with knowledge workers who
through electronically mediated pro-
cesses, will establish new electronic rela-
tionships. She also writes:

“In thinking about the office of the
future, one must instead think of it as a
communication space, created by the
merger of computers and telecommu-
nications” (Hiltz 1984: 30).

Newer organisation theory studies of
teleworking have approached this form
of teleworking based on a broader foun-
dation than just technology. In for exam-
ple economic organisation theory, people
have been taken up with general changes
within organisations and markets (Bakke
1993, Vareide 1992). Two trends have
been especially noticeable. The first
regards a development where service per-
forming functions are divided from
industrial processes and service compa-
nies. To an increasing degree companies
opt to buy certain types of services rather
than perform them themselves. This is
especially so for sub-contracting and
opens the way for the establishment of
smaller entities to a greater degree than
before. Secondly, a trend has been point-
ed out where even production itself is
carried out in a diffe