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ABSTRACT Iriformation Technology (11) is commonty seen as the most important motor fOr growth
and economic restructuring in the near fu ture. VISions about massive benefits to be derivedfrom these
developments are contrasted by frustration over productunty ifftcts, by uncertainty about impacts on
employment, and by concerns about a general 'iriformation overflow' in a global network society. The
contradictions between enthusiasticforecasts and much more sober outcomes have given rise to a debate
on thepotential and danger qf IT. Thepresent paper intends to add to this debate. Promisesof common
IT scenarios will be corifronted with problem-oriented and critical approaches. The paperproceeds from
an analysis qf deficits in the current debates towards the identification qf new elements qf a critical
approach in IT research.

Keywords: information technology, information society, critical research, impact
assessment.

A Shared Vision of Hwnan Enriclunent: Hopes and Myths about
Infonnation Technology

At a conference on the Information Society held in Brussels in February 1995, leaders
of the G-7 countries summed up their hopes for Information Te chnology (IT) in a
document entitled: A Shared Vision qf Human Enrichment. This document includes a number
of scena rios and hypotheses which express a widely shared myth about the futur e
consequences of IT: 2

• IT will lead to revolutionary changes and will bring about the Information Age.
• All countries will be integrated by global IT networks, and so developing countries will

be given an opportunity to leapfrog stages in technology developm ent.
• There are enticing benefits in the usage of IT for all citizens.
• Jobs will be created, and the quality of work will be improved by IT.
• The information society will culturally enrich the global population.
• Multimedia services and applications will penetrate all aspects of society and provid e

a new quali ty of consumption and life styles.

The optimism of the leaders of the G-7 countries is supp orted by the European
Commission. In its Whit e Paper, Growth, Competitiveness and Employment, the Commission
envisages "that information and communication technologies and related services have
the potential to promote steady and sustainable growth, to increase competitiveness, to
open new job opportunities and to improve the qua lity of life of all Eu rop eans" ." In a
similar vein, the President and the Vice-President of the United States have given IT
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high pri ority for futur e economic policies in their paper on Technology firAmerica's Economic
Growth, where the benefits for the private business sector and for public services are
extensively outlined." In addition, the Germ an Federal Ministry of Economics (Bun­
deswirtschaftsministerium) has recently expressed far-reachin g expec ta tions for the
growth and employment effects of IT. 5 These political strategies are in accordance with
innumerable academic and journalistic publi cation s, which predict vast benefits from the
diffusion and adoption of IT for employment, information supply, the environment and
the integrati on of all countries and regions into one world economy.

However, there is a remarkable contrast between politicians' and IT experts'
optimistic scena rios of a future Information Society and the actual results observed in IT
producing and adopting industries. This gap has been noted in critical debates of the
pot enti al and danger of IT. This paper intends to add to these debates. It discusses
pro mises of IT scenarios and confronts them with problem-oriented and critical ap­
proaches. In analysing the deficits of critical IT research, the paper int rodu ces elements
of a critical approac h that could transcend existing attempts.

Three types of critical research can be distinguished :

• studies emphasising the gaps between promises of IT impac ts and the reality of
economic processes;

• studies conce rning the socio-economic problems of IT, e.g. privacy, regulation , access
to information and to information channels, and the communication culture; and

• critiques of ideologies und erlying IT scenarios.

IT is usually refer red to in a general and indistinct manner. The term comprises
information technology in the narrow sense, i.e. computer hard ware and software, as
well as communication networks and communication services. Official publications and
many academic studies use similarly general concepts by referring to IT as 'Tran s­
Europ ean Information Netwo rks',6 'Informa tion Super-Hi ghways'i/ 'Informatio n So­
ciety', " 'Advanced Communications'," or 'T elematics,.10 However, this generalisation
needs to be challenged. Such an approach leads to inappropriate and un critical
conclusions, it omit s differences in the histories of technology generation, of diffusion and
of implementation of the individual techn ological inventions or IT services. Thus, IT
should not be treated as a unit. A systematic analytical concept of IT would-at
least-have to distinguish between the following components and aspects of IT and the
Information Society:

SupplY if IT

• production of IT goods (computers, cab les, teleph ones, etc.);
• information and communication services (bespoke software, IT consultancy, com­

munication services);
• communication infrastru ctures.

Adoption if IT

• imp act of IT in manufacturing and service industries and in publi c administration;
• new IT-based produ cts and services;
• impact of IT in private households;
• impact of IT in society.
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IT Impacts on the Economy

Soon after the techni cal pot ential of computers and electronic information transmission
became obvious , discussions of its shortcomings revealed (a) that IT did not quasi­
automatically penetrate all aspects of publi c, business and private life and thus lead to the
information society, and (b) that the impact of IT adoption remained far behind
expectations.1

I These puzzling phenomena led to important observati ons about IT
impact on companies as well as on the economy and society:

• The potential of IT to restru cture processes of production and company strategies was
not fully exploited. l/

• Despite large investments in IT, increases in productivity attributable to these
investments remained insignificant.P

• The diffusion of IT equipment and services varied significantly among firms, industries
and countries, and was often rem arkably slow.14

• Implementation of IT and its efficient use turned out to be more difficult than
expected.15

• IT did not create enough new jobs to counter growing rates of unemployment. 16

IT Implementation: The Management Perspective

Management-oriented IT research tends to focus on methods and recipes that might
'make IT work '. In a number of articles which appeared in Haroard Business Review in the
mid-eighties, the stra tegic importance of IT for competitiveness was stressed and
guidance in finding the right implementation patterns was provided.!" This was achieved
by referring to a small number of spectacular cases in which IT adoption was indeed very
successful.l" These articles tended to be prescriptive and normative. They, therefore,
could not contribute much to a critical analys is of IT impacts. 19

In acad emic anal yses, an 'impact gap ' was discovered. For example, Couger
diagn osed that IT had produced impressive growth figures in the supplying industries,
but had failed to have a major impact in the adopting ones. The full benefits of IT can
be gained only if adequate IT adoption strategies lead to the realization of impacts in
applying firms.20 Five years later, Scott Morton's The Corporation qf the 1990s presented a
variety of papers that express concerns over IT implementation and the definition of an
effective role for IT in the restructuring of companies." It summarised state-of-the-art IT
management approaches and emphasised the need for organisational adjustments in
firms which wanted to adopt IT successfully. Recently, Leverick, Littler , Bruce and
Wilson studied the failure of IT impacts on marketing.P' They listed barriers to the use
of IT and concluded that the commitment of marketing managers and executive
managers to IT approaches is still too weak to establish the IT systems in marketing
which are needed to fulfil promises of a marketing revolution indu ced by IT. At the
European level, the political debate is similarly concerned with the lag of European
companies in the realisation of an IT-based production paradigm. Pilot applications of
new technologies and services are promoted. Support is given to a more widespread use
of IT. 23

Dissatisfaction with IT, expressed by many users, was attributed to difficulties in
implementation , in the diffusion of information about IT opportunities and potentials, in
the functioning of markets and in regulation, without, however, questioning the 'useful­
ness' of computers and networks. Business management literature did not leave any
doubt that the information society will provide an increase in welfare , once everybody
ha s understood its rules and the initial barriers to dissemination and efficient use of IT
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have been removed. This type of management studi es takes a 'marketing-and-promotion­
approach' to IT. It avoids que stioning the underlying ideology of the information society
and the int erests of imp ortant players involved in its realisation . Furthermore, it tends to
ignore findin gs which raise doubts and indicate the limits of IT. It does not engage in
a rad ical ana lysis of failures of IT as a prerequisite for a better handling of the
techno logy.f"

In the IT imp act literature, failures in the implementation of IT equipment and
services are rarely examined. An exception is a study by Robert son , Swann and Newell,
whi ch analyses the decision making process preceding the introduction of an int egrative
software programme for manufacturing, MPR II , in a number of firms. In the majority
of these cases, implementation had failed , and this parti cular technology had been
abandoned . The study concludes that compa nies adopted the software because it was
promoted by consultants and professional organisations, which either had a vested
interest in software supply industries or were innovation enthusiasts. A strong technology
pu sh bias and un certainty in the choice of products led to failures in investment in IT
equipment and related projects.f

IT and Productivity

T echnological innovation is usually motivated by the prospect of an increase in
productivity in the inn ovating entities. Therefore, it is taken for granted tha t investment
in IT will enhance productivity. However , productivity sta tistics have not confirme d
these beliefs. They do not reveal the expec ted increases, despite massive investment in
computer technology. This so-called produ ctivity parad ox-the fact that enormo us
investmen t in IT has been acco mpanied by a slow-down in productivity growth in the
United Sta tes over the last three decad es-has led to extensive discussion abo ut the
causes and possible remedies. The parad ox recurred at both the macro level and at the
level of indi vidual compa nies, where large expe nditures on IT systems often failed to
result in the expec ted cost savings. Many researchers tried to find explanations for the
ph enomenon. These explanations can be roughly gro uped int o the following categories.i"

Problems ifmeasurement. Since IT involves many features (hardware, softwa re, networks),
and cha nges induced by it may well be of a qu alitative natu re or may show up only
indirec tly, benefits are not easily detectable and measurable.V The arbitra riness of
pr oductivity measures is illustra ted by C ronin et al. who argue that po sitive productivity
and growth effects of investment in telecommunication s infrastru cture can be detected in
the US eco nomy, if the right observation period is chosen.f"

Disturbing factors. Economic performan ce has been influenced by a whole series of events
and varia bles: e.g. world wide recession , oil crisis, environmen tal problems and budget
crises. These effects might have countered the beneficial effects of IT.

Timefactor. It has been argued that the benefits orIT need time to maturc.i'' Experien ce
in the finan cial sector, for example, seems to justify this explanation. It took British ba nks
about ten years to rationalise clearing centres for the processing of cheques by intro­
du cing computer systems. Only recently has this process led to substa ntial cuts in the
number of employees . Further redundan cies are now being announced for the near
future.
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Diffusion, Implementation and Adjustment. T he diffusion of IT differs from that of other
innovative technologies because IT is not sold as a single pro duct, but as a system. T he
studies of diffusion patterns of IT systems have accordingly adopted critical mass or
network ap proaches .f" Fur thermore, IT indu ces a par adigm shift in pro duction and
distribution . Only when the nature of this paradigm shift is fully acknowledged by firms
and consumers and when they have adjusted to the new way of conducting business and
of consuming, can IT be exploited efficiently." As a result, compute rs and networks are
rarely used in a way that challenges their full potential. It has been argued in this context
that the system and network characteristics of IT requ ire managers to think in terms of
integrated processe s rather than isolated events."

The learning curoe. This provides further explanation for the paradox. In facing the
stra tegic challenge of IT, companies introdu ce a fund amentally new technology. This
requires a learning process, which is accompa nied by initial fluctuations in productivity
and a slow reaping of benefits. The OECD and European Commission have addressed
this point in recent publications. f The Commission now provides funds for the
disseminat ion of experiences from pilot studies to small and medium-sized enterprises.

Regulation. Some authors emphasise overregulation of markets as being responsible for a
slow growth in prod uctivity. An O ECD project detected deficits on the supply side of
commun ication technology because of unsatisfactory regulatory patterns in several
countriesr" While this group concluded that a combination of regulated basic techn olo­
gies with guarantee d general standards and flexible privately-operated services achieved
the best results, others advoca te unlim ited liberalisation of telecommunication markets.P
How ever, communication systems require common standa rds for the exchange of
information for the sender and receiver to 'understand' each other. National and
international standards are either achieved by regulation, or are the result of imposition
by a dominant indu stry (with possible disadvant ages for the functioning of competition).
Parti cipant s at the G- 7 Co nference in Brussels diagnosed inefficient standardisation and
incompatibility as main reasons for unsa tisfactory performance of IT systerns.i"

Userparticipation. More recently, difficulties in IT adoption have been attributed to a lack
of participation of users. T he typical technology push scena rio leads to products and
services which fail to meet users' need s.V This view assumes that an evaluation of the
potential of IT should ideally start by analysing the needs and problems of individuals,
households, firms and society as a whole, and then define the contribution of IT in
satisfying these needs and in solving urgent economic and social problems. T he
fundamental prerequi site for success in a market economy- tha t providers of IT goods
and services have to adj ust their produ ct and supply policies to customers' require­
ments- is largely neglected in the techn ology-driven rather than user-driven IT markets.
The central concern still is how to adj ust the user to the technology and not how to
adjust technological development to the users' needs.38 However, in Landauer 's view, it
is lack of user parti cipation which causes the trouble with computers. For him , problems
can be resolved by adopting a user-oriented approac h in design and implementation ,
replacing the prevailing technol ogy-led paradigrn.Y

The common thread of the arguments is an attempt to explain the IT productivity
paradox. However, some of the explana tions are more convincing than others. For
example, Cronin's proof of the positive effects of telecommunication infrastru ctures on
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GDP only demonstrates benefits of infrastructure investment in general. He fails to
explain why rates of productivity growth are low in general and why IT investment has
not changed this. Furth ermore, historical analogies between IT and previous techn ologi­
cal developm ents display fundamental flaws. IT is not comparable with earlier basic
technologies, such as the steam-engine or the dynamo, because time lags are inconsistent
and vary according to the specific historical example chosen for the argument.

In addition, problems with implementation may explain some part of the efficiency
gaps in adopting compa nies. However, the difficulties are in general attributed to a lack
of sensible use. The discussion hardly admits tha t IT might not always be the best or the
only way to enhance performance and competitiveness. Proposals for increased user-par­
ticipation often use an unspecified concept of 'users'. IT systems might require quite
different features if the users are managers making investment decisions, or employees
using computers as work tools; if users are data base providers or their customers; if users
are local authorities striving for efficiency or citizens requesting better public service.
Certain IT systems satisfy the needs of one group of users and are comp letely useless for
oth ers or, in the worst case, make life more difficult . User participation is not a viable
concept, unless 'users' and their interests are clearly defined.

Despite the solutions an d explanat ions for the produ ctivity par adox discussed so far,
suspicion remains that more fund amental processes are at stake. Indeed , in a critical
discussion of IT, the question of the contribution of IT to enhancing productivity in
economies in general has to be raised. Landauer could be right in insisting that
computers have not fulfilled the hopes attributed to them and tha t we are confronted
with an enormo us waste of resources invested in IT.4o A whole range of factors can be
listed which have contributed to this waste. The rap id technological ageing of computers
results in truncated product life cycles. Co mputers are written off and replaced by new
models in very short intervals, though they are still working and often were never used
to their full capacity. Furthermore, incomp atibilities do not allow the combina tion of
equipment and software of different brands or even of different generations of the same
brands. As a consequence, new equipment has to be bought to build up functional
systems. Finally, there is the ecological pro blem of discharging tons of superfluous
compu ters. T he IT indu stry is wasting a gigantic amount of raw materials, labour and
energy and has crea ted new problems of waste disposal.

Critical technology assessment of IT needs to move away from traditional discussions
of investment and productivity growt h. T he justification for investment in IT does not
necessarily have to be its contribution to improvements in productivity. New concepts
have to be developed in evaluating the benefits of techn ological innovation s. T hese
should include cha nges in workin g conditions, organisational pattern s, operational
pr ocedures and the strategic orientation of firms. Furth erm ore, produ ct/service design
and definition should become objects of analysis for IT impact studies, thereby replacing
the narrow produ ctivity question.

EtnploYDlent

Official pu blications on the Information Society are usually confident that IT will create
jobs, will improve working conditions, and will eventually provide the solution for
Europe's unemployment problem." The struc tural change indu ced by the IT revolut ion
is seen as outweighing job losses in the declining indu stries with new jobs in the rising
(IT -based) industries. The promise of a net job creating potential of IT is parti cularly
popul ar in a clima te characterized by high and increasing rates of unemploymen t. The
forecasts of the positive employment effects of IT are based on four arguments:
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(1) Product innovation, especially the evolution of new IT-based services, provides
employme nt opportuni ties. The notion of 'multi-media services' is centra l to this
argument.

(2) The produ ction of more and more sophisticated IT equipment will save jobs in
high-tech industries and provide new ones.

(3) In creased compe titiveness attributable to IT adoption will save existing jobs and
crea te new employment generated by additional demand in new markets.

(4) The production of IT goods and services will induce growth, which will result in
additio na l employment.

Four equally stro ng argu ments support a negative scenario:

(1) Econom ies of scale in the supply of IT goods and services (especially in a Single
Euro pean Market) will be achieved by labour saving ra tiona lisation. T he supply ofIT
goods and services at low pri ces, achieved in highly automa ted processes of pro­
du ction, is a prerequi site for the take-off of an IT revolution.

(2) In IT-adopting industries, productivity effects will eventually occur and lead to
redundan cies. This will be particularly relevant in the service sector, which , until
recentl y, absorbed lab our mad e redunda nt in man ufacturing. Now IT in trodu ces
technical progress in services and thu s induces lab our saving innovations;

(3) Alth ough new IT-based services will offer new job oppo rtunities, the order of
magnitud e of these processes has to be weighed against job s lost in manufacturing
(not on ly those lost because of IT investment) and aga inst existing unemployment.V

(4) Econ om ic growth no longer guarantees growth in employment. Indeed , 'jobless
growth ' has chara cterised labour markets in most modern market economies over the
last decad e.

This confusing picture, however , is prob ably typical in the eme rging phase of a new
techno-econ omi c parad igm . The qu estion which dom inates the employment imp act
debates is whether the job creating or the j ob destroying effects will prevail. It is hard
to find studies that adequa tely assess the balance of the contradicting employment
imp acts. The AD-Employ project concludes (with respect to adva nced communication
technologies) that ".. . the increasing take up of advanced communications services .. . is
stro ngly cont ributing to job creation".43 According to later passages of this report , the
"net creation of jobs is possible", if:

(1) the benefits of adva nced communica tions are turn ed into produ ct innovation and
productive organisation al schemes

(2) approp riate management strategies provide for the necessary organisational adjust­
ments

(3) income and demand rise sufficiently
(4) an appropriate institut ion al fram ework is created.

Thus, the final conclusion that IT crea tes jobs seem s to be subje ct to conditions un der
which almo st any economic scena rio would show increasing employment. The report
itself does not discuss the prob ability of these conditions being met.

In analyses of employment imp acts of IT, either the job killing or the job creating
potenti al is emphasised, depending on the purpose of the study. Politician s and press
announcements erroneously count persons employed in certain occup ations and indus­
tries and present the result as new jobs created by IT. A closer look at the figures often
reveals tha t few of these jobs add to existing employme nt. Roland Berger , a German
consultancy firm, estima tes that only 2.5% of the employme nt potential forecast for
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multimedia services consists of new jobs ." It is not always clear whether the figures
provided refer to employment or growth of ernployment. P Som etimes investment figures
or other indicators are used to estimate employme nt growth on the basis of dubious
assumptions. Optimistic forecasts of employment crea tion in IT services tend to use
unrealistic assumptions about the labour intensity of new IT-based services.46 IT services
will have to command a turnover that is higher than the average of traditional services
because IT-related services are likely to be quite capital-intensive. Positive effects of IT
on employme nt eventually seem to rely almo st entirely on growth stimuli generated by
the new technology.The unreliability of the link between growth and employme nt, the
'jobless growth' argument which was at the centre of labour market debates for many
yea rs, is simply being ignored .

A common argument in a situation of technological and struc tural change in a global
economy is that innovation is essential to prevent job losses. In effect, this statement
means only that the labour market situation would be worse without investment in IT.47

However , this hardly captures the optimistic promises about IT employment effects. It
seems unlikely that IT alon e can provide an effective remedy for persisting problems of
un employment. In a critical perspective, it is necessary to broaden the analysis and to
consider the conditions under which positive impacts might prevail. Furthermore, it is
necessary to quantify both the negative as well as the positive effects. It is not sufficient
to see massive job losses as a necessary tribute to modernisation and technical progress
and to rely on the assumption that the growth effects involved in the process will resolve
the employment problem .

In addition to job creation, IT is supposed to have a positive effect on working
conditions. The argument assumes that enhanced qualifications are required for work
with sophisticated computer systems, a trend that will lead to better paid jobs-IT will
increase the flexibility of working cycles and the degree of ind ependence and responsi­
bility attributed to individuals. Indeed , there is some evidence that IT-related jobs
require high levels of skill and yield high wages.48 However , as with all technological
innovations, there will be winn ers and losers. In the transition from traditional to
IT-based employme nt, new arrangements concern ing working hours, performance
control, minimum ergonomic standa rds and job securi ty will have to be negotiated
between employers and employees. The balance of power in labour markets will
determine the climate in which these negotiations take place and the actual design of new
working conditions.49

IT implementation studies commonly point out that IT requires 'flexible' work­
part-time contracts, telework, flexible working hours-and that labour markets therefore
have to be deregulated.50 Such proposals aim at a reduction of employment protection
and at a loss of bargaining power of employees. An example is the AD-Employ report,
which starts with the general message that cc••• the increasing take up of advanced
communications services . . . is strongly contributing to job crea tion and to improvements
in the quality ofwork".5\ However , in the actual report (the small print), a different story
emerges:

However, more is being demanded of workers as these cha nges take place, they
often have to work longer hours (perhaps with little increase in pay), subject
themselves to performan ce measurement (some of which is automated), and in
many cases they seem to do this with a redu ced level of security in the form of work
contracts and union representation. 52

A few pages later the report forecasts the "end of stable career path", and state s that
"nobody is immune to redundancy" as well as that "people have to take risks". This is
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an accurate analysis of the likely impact of advanced communications on working
conditions. It is, however, quite difficult to comprehend how the report comes to the
conclusion that the techn ology will "improve the quality of work" .

Since IT-supp orted information services have to rely on computers for access to
information , work stops whenever the computer fails to deliver. Most computer-oriented
services- reservation, flight and hot el check-in, invoicing or simple sales- cannot oper­
ate , if "the computer system is down " , if certain items or procedures are not part of the
system or if the screen provides only nonsense. Employees normally do not have the skills
or the competence or the authorization to use different procedu res, make decisions not
confirmed or supported by computer information, or to by-pass the computer alto­
gether.53 T hus, in rea lity, workin g with a computer hardly increases the flexibility,
autonomy and competence of employees.

T o sum up , a critical perspective requi res the analysis of conditions under which
"improvements" of working conditions are likely to be realized. T his involves an
assessment of bargaining relations in labour markets and in comp anies. Furthermore,
labour market regulations have to be considered. In particular, minimum standards for
workin g conditions in IT jobs ar e of some importance.

Geographical Distribution of EconoIDic Activities

The Integration of Less Developed Regions and Countries

T echni cally IT has the po tential to reduce the impact of distance and thu s to ease
problems of regional imbalance. Activities requiring inte ract ion among individuals can
be achieved without the physical pr esence of the parti es. From this technical characte r­
istic of computer networks it has been concluded that IT will connect remote areas to
centres of economic activity and thu s compensate for locational disadvantages. Mar­
ginalised regions within indu strialised countries as well as third world countries are
supposed to benefit from a better integration in national and international markets.

IT seems to be an ideal instrumen t for gaining a better distrib ution of economic
activities at the global level, and for creati ng a decisive growth push for less developed
countries.f" There is no doubt that IT has the technical potential to let all countries
par ticipate in a globa l market. However, the assumption that this techn ical possibility
leads to a new quality of integrati on of third world countries into the world economy'"
is based on an unrealistic conception of international economic relations . Globally
opera ting companies will locate in markets that promise good business opportunities, and
then make sure that the necessary communication facilities are installed. Only if
countries or regions are interesting in terms of resources and/ or markets for goods and
services will they become part of the global network economy. Lack of communication
facilities is likely to hinder or slow down economic developme nt. Infrastructure is indeed
a necessary condition for economic growth. Even if network infrast ruc tures are provided,
however, they alone are not a sufficient condition for developm ent. T here is also no
reason to assume that integration of third world countries into a networked economy
should happen under conditions that are favourable for the dependent partners. It is
more likely tha t, with IT, the structures of depend ency will be reprodu ced at a different
level, as has happened in previous ph ases of the evolution of the international division
of labour. Some countries will specialise in the provision of standard software and other
labour-intensive IT-based services and in the production of some highly standardized IT
equipment, while others will be centres of control over investment and techn ology.
Exampl es of dynamic software and data processing firms in Indi a tha t serve large
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companies in the industrialised wor ld confirm rath er than cont radict the traditi onal
patterns of coope ration. For the mom ent, the involvement of third wor ld count ries in
internat ion al IT-based services is almo st entirely based on wage differen tials. Low wages
make these countries attractive for labour-intensive production. Only if the skills and
expe rtise acquired in the process of production can be used to achieve access to the
centres of the global IT market can the cur rent patterns in the intern ational division of
labour be overcome.

Teletoork

An analogous argument holds for regional problem s in Europe. Despite the diminished
importan ce of distance, firms still locat e their headquarters in the centres of big cities,
and the advantages of on-line rea l-time connections have led to a dispersion of locati ons
within the perip hery of economic centres and not to more remote areas.i" Locations of
employees who engage in telework schemes and of regional telework centres show a
similar pattern." Telework brings about new forms of work organisation, character ised
by contract rather than employment relationships. Its attractiveness for employers derives
as mu ch from these more variable employme nt relati on ship s and the inh erent flexibili ty
of labour supply, as from the possibility of letting employees work in distant locations.
However , the repercussion s in industrial relations caused by this new form of 'homework'
play only a very minor role in public discussions about telework and its potential impact
on the eco nomy ." Few IT impact ana lyses critically examine the effects of IT on the
international division of labour in the light of curre nt power relations rather than simply
IT's technical potential. Some spectacular examples of dynamic Indian or Hungari an
companies which supply cheap and inventive software to the industrialised world have
not yet been evaluated in terms of their effect on the integration of third world countries
in the global economy . Furthermore, telework needs to be analysed with respect to its
effects on work contracts, unionisation and working conditions.

The Socio-econornic Perspective

Research Q1lestions in Socio-economic IT Analysis

A branch of research has develop ed on the border between sociology and economics,
which focuses on the relati ons betwe en IT and the socio-economic environment in which
the technology is implemented. It transcends an economic analysis of technical change,
which analyses impacts only from the persp ective of the technical characteristics of IT.
Socio-economi c research regards IT imp lementation as a social process, and not merely
as a qu estion of developing and adopting the 'right' techn ology. Socio-economic an alyses
have focused on cha nges in working conditions.i" on structur al changes in lab our
rnarkets.f" and on the emergence of new production paradigms .i " Furthermore, resear ch
under this heading is concerne d with the consequences of IT for human communication
and for civic society.

The UK Programme on Information and Communication T echnologies (PICT)
conducted a number of proj ects which took a socio-economic approach in analysing IT
impacts. These projects put technological developments in a social context to find more
socially ad equate ways of defining and impleme nting tcchnology.i''' However, despite the
wide coverage of topi cs and the richn ess of the research results provided , the proj ects
remain quite fragmented , and the results were not used to develop a critical approach
to IT.
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Economic technology assessment has generally ignored social impacts. It is con­
sidered to belong to the field of sociological rather than economic research. However,
socio-economic factor s may well be responsible for failures in the economic performance
of IT systems. Access to networks and to information, for example, is a key issue in the
private versus public infrastructure debate. It determines diffusion patterns of IT and
potential market size of IT related services, and thus affects pric e levels and pr ice
structures. A lack of demo cratic decision-making in the design of regulatory frameworks
for technological systems which have a major impact on peopl e's lives and their
individual rights , cau ses suspicion and reduces the acceptability of new technologies.
Many delays in the diffusion of IT result from insufficient acceptability. The que stion of
who owns and controls data in electronic systems is of central importance not only for
citizens' rights to privacy, but also for the functioning of markets which rely on clearly
defined property rights and exclusion.

In the following sections this paper will focus on the featur es of IT which are
generally attributed to the social or political sphere, but which are important for the
economic system as well. The following topics of socio-economic IT analysis will be
addressed :

• access to information;
• the commercialisation of communication and information;
• control of the network.

Access to Information

The central asset in an information society is information. Participation in its core
activities depends on access to information. Providing access to networks, and thus to
information, for as many individuals as possible is not only a crit ical issue in terms of
democrati c struc tures in a future information society. It also affects the value of
communication networks as such because of externa l network effects.63 Diffusion of IT
services might be delayed because the number of parti cipants in a network is not
sufficient to make the network attractive to potential subscribers. The smaller the number
of people who get access to a network the less valuable is the network.64

Thus, the first step in providing good access to information is the provi sion of
sufficient and affordable network services. The general approach in Europe and the US
is to delegate the provision of these communication networks to the private sector and
to competitive markets.65 In fact, privatisat ion and competition are seen as the founda­
tions in constructing information superhighways. It is believed that only private initiative
can create the flexibility and diversity needed for the developm ent of high capacity
infra stru ctures. Deficits in government budgets seem to prohibit any major contribution
of publi c funds to the task, and so network infra structure is left to the private sector in
liberalised markets. However, so far, no private network provider in Europe has been
able to build up a blanket cover network which is compa rable to the publi c telephone
network. 'Fibre to the home'-high capacity communication lines for everyone,
wherever he/she is located-is a concept which is usually not compatible with profit­
maximising strategies. Privately built networks tend to connect large cities or centres of
economic activity, just like private railway systems, which offer excellent connections on
intercity lines, and forget to connect small villages to the system. There have already
been complaints about insufficient access to networks in Wales, where BT , for economic
reasons, will not provide the necessary facilities to connect some of the more remote
areas to modem data transmission networks. The public commitment to ensure universal
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service is limite d to service proVIsIOn which is ' reasonably practicable' and satisfies
' reasonable dcma nd 'c'" Thus, there will no lon ger be a full network service for all pa rts
of Wales.

Another example is the computerisation of library services. This is usually introduc ed
with the promise to provide more information which is easily accessible. However, in
practice library computerisation can also lead to less inform ation being available. The
Business Periodicals Ondisk (BPO) service , for example, which is used by many British
universities, inform s its users that periodicals will eventually no longer be avai lab le in
prin ted form but only in the BPO system. In order to access the new system , diskettes/cd
roms have to be load ed onto a special computer which is located somewhere in the
library. Often , there is only one of these computers. Given the high demand from people
who would like to read journals, there usually exist long waiting lists for the use of these
computers, and usage tends to be limited to an hour per session. The systems allow users
to print out art icles from j ournals. However, the pric e for one page is around 20 pence,
pr oh ibitive if one actua lly wants to read a whole article (which does not seem to be very
popular any longer). In addition, the print quality is often so bad that figures in tabl es
cannot be deciphered. The user cannot read the article on the screen either, as the next
person in the queue is already waiting. Compared with the avai lab ility of journals on
shelves (usually in annual volumes), which can be consulted simultaneously by many
persons, access to the information provided has decreased dramatically. BPO also
prohibits an inform al browsing of new journals, once a user is in the library for other
purposes-for many a fruit ful (and enjoyable) exercise-because comp uter time has to be
booked well in adva nce. O ne might argue tha t this is a tra nsitory ph enomenon since
more computers will be installed step by step, and bottlenecks will thu s be eliminated.
However, BPO has been introduced in orde r to save money, and additional systems
would put this aim in jeop ardy.

The promise that IT allows a choice of many sources of information often turn s out
to be of limited value because some data bases can be accessed only with specific
hardware and softwa re. Furthermo re , compatability an d capacity problems do not
permit the use of certain programmes and, once a customer subscribes to a certain
provider of information services, the cost of takin g in additional providers or of cha nging
suppliers is very high . Thus, the user is dependent on the inform ation available in the
system he/she has subscribed to. An example is the Germa n cable T V network. It
provides a certain range of programmes, but does not guarantee continuity of a spec ific
programme. When the cable operators in Berlin decided to cancel CNN, the news
channel, from their list of programmes, customers organised circular letters and other
form s of public protest, but without success. Terminating the subscription was no longer
an opt ion becau se the antenna had usually been removed from the roof top, and satellite
dishes were not allowed in all the rented ap ar tment s (still the dominant form of
accommo da tion in Berlin). No alternative to cable was ava ilable. Thus, being electroni­
cally conne cted increases dependency on the information provider and on the choices
made by the supply side regarding quantity and quality of information.

O n the supply side, limited access to tran smission cha nnels influences mark et
struc tur es and business opportunities. Furthermore, it shapes the cultural content of the
new media world. T his topic gave rise to concerns of dom ination of certain cultures over
others in the globa l enter tainment indu stry" Multi-channel TV systems are far from
providing the 'democratic' means of information and communication advertised in the
early stages of broadband IT. The qu estion of a democrat ic Internet has only just begun
to stimulate discussion s amo ng sociologists, politicians and IT experts. T he economic
success of broadband information services depends on the number of customers which
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determines financial contributions from advertisem ents and sponsors. So-called 'minority
programmes' or 'culturally outstanding' transmissions , which are supposed to ensure the
cultural richn ess of a global information society, will find it difficult to conquer and
defend spaces in transmission channels against financially more pot ent commercial
competitors offering conventional programmes.

Critical research shows how inform ation is selected and channelled and how access
is organised in different regulatory and economic scenarios of the Inform ation Society.
It bro adens the analysis beyond the technical pot ential of IT to multiply, transmit and
store information virtually without limits, to include aspects of the actu al accessibility of
information sources and of capac ities for the diffusion of information .

Commodification qf Information

IT promotes and accelerates the commodification of information. Access to information
requires the appropriate equipment-computers, software, connection to a network.
Furthermore, information is availabl e only against the payment of a market price or fee.
This commodification excludes not only the poorer segments of society, but also, for
example, researchers from gaining the benefits of the Information Society. Resear ch
results are increasingly treat ed as assets by the collecting institu tions and offered for sale
at prohibitive prices, and are thu s not available to the scientific community.

The nature of information implies that one cannot search for it, unless one knows
tha t it exists.68 It is therefore difficult to ask for it or to crea te a demand. Furthermore,
the customer often does not know what he/she will get from the purcha se because the
good is revealed only after the sale takes place. Thus, often large amounts of information
have to be acquired of which little turns out to be useful. Information can be multipli ed
at a very low cost, which implies high economies of scale. This may result in an overflow
of data which-after a time-consuming selection process-do not contain more infor­
mation than provided by traditional sources. Furthermore, information tends to be a
rath er peri shable good, which increases risks for suppliers.f" The availability of vast
amounts of information does not perse increase the quality of decision making" In fact,
Macdonald concludes that "managerial decision-making may be more hamp ered by a
glut of information than by a sho rtage"." This leads to a quit e selective handling of
information by senior managers (and not to a systemat ic exploitation of hundreds of
sources made available by IT).

There is a risk that commodification results in the diminution of informal infor­
mation. Macdonald argues that , with the rise of IT, information is regarded as
"synonymous with IT".72 However, the bulk of information has nothing to do with IT;
it is exchanged through traditional, often informal channels which also allow for random,
unstructured interaction. And no IT-however sophisticated it is- can substitute stimu­
latin g impulses resulting from spontaneo us enco unters. f During informal meetings,
information may be given which the recipient would never have asked for, because
he/she did not know it existed. The problem is that IT is often used on the supposition
that it can fulfil all information requirements. Using a computer data base for biblio­
graphic information, for example, creates the illusion of completeness. However , critical
questions could be raised as to the selection criteria used to pu t these bibliographi es
togeth er and to the expertise of the collector or possible biases in his/her perspective on
the subject under investigation.

IT redu ces information flows to electronically processed forms of information. The
neglect and eventual abolition of informal information channels has negative effects on
the amounts and quality of information available in an organisation in the long run. 74
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T he comme rcia lisation of inform ation and communicat ion concentrates on the 'mar­
ketabl e' and electronically processed elements of inform atio n. As long as new forms of
communication complement tradi tional ones and do not substitute for them, IT can in
fact lead to an enrichment of the communication culture . However, IT is often
introduced with the explicit aim of reducing travelling (personal meetings), and IT
promoters and suppliers advertise IT-based communicat ion as a full (or even more
complete) equivalent of person al communication. Given the significant negative econ­
omic consequences, it is surpris ing tha t socio-economic impact analyses are still not taken
serio usly by mainstream economists.

The overwhelming qu antitites of information accessible in global networks lead to
confusion between information and knowledge. Information itself is meaningless and
cannot be interpreted if it is not used in the right context and embedded in background
knowledge. Huge information data banks tend to give the impression that accessing the
fact itself is the essenti al step. Roszak discusses this phenom enon and introduces a
distinction between ideas and information . H e argues that to collect information one
needs an idea. Only ideas provide selection criteria for vast flows of information.C

IT promoters generally promise to provide better qu ality of inform ation. Anybody
who has tried to get information from an automated train directory will qu estion th is
claim . Landauer presents examples of answering machin es leading callers through a
nightmare of loops until they reach the starting point of their investigation with ou t
having received the information they were looking for. 76 Apart from the frustration
involved an d a conside rable deteriorat ion of service qu ality, the user of such information
systems is charged with communication costs for extended calls. Thus, the argument over
information qu ality seems to be more complex. IT standa rdises services for an 'average
user' . T his process is comparab le to the industrialisation of tailoring . Nobody would
claim that the transition from a tailor -made suit to an indu strially-produced one
represented an increase in quality. These suits were just mu ch cheape r, and their qu ality
was more predictable. Similarly, individualised services, where people deal with clients,
are reserved for a small gro up of important customers who are ready to pay a high pri ce,
while all the others will receive standa rdised routine services provided by IT-support ed
systems.

A nice twist in this respect is emphasised by the AD -Employ resear ch team . They
discovered that in a world where communication is handled by adva nced communi­
cation technology there is additiona l need for people who provide a 'human touch ' to
services. " This new requirem ent is supposed to open up new oppo rtunities for service
job s. Since services using communica tion technology without the human touch tend to
lose business, a human elem ent has to be re-introduced in the deperson alised automated
service . The phenomenon is similar to the modern way of treatin g milk: after all the
natural ingredients are taken out with enormous inputs of sophisticated technology, the
milk is 'fortified ' with min erals, vitamins, stabilisers and fat subst itutes. T he AD -Employ
team views the well-organi sed endowment of services with a human element as an
opportunity for service employees to have more exciting and diversified jobs, but the
ret rospective human tou ch approach is a rather sad affair and should be seen as a
negative consequence of the introduction of IT.

IT provides capac ities for the distribution and tran smission of multimedia products
that reflect a diversity of cultural gro ups and their traditions. T here is hope tha t the
Inform ation Society will foster opportunities to develop an d keep alive a vast diversity of
cultural expressions and thus enable all gro ups in society to enhance and stre ngthen their
cultural iden tity.i" This vision of the poten tial of IT to enrich the cultural enviro nment
in Europe is in strong contras t to the concentration of multimedia production in the
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world . Publicly-supported multi cultural TV programmes are being replaced by private
channels whose programme mixture follows a uniform pa ttern of popular movies, sports
and entertainment. The survival of the cultural heritage of minorities in a global
multimedia market is consequently endangered.

Global Networks: The Risks if Large-scale Technology

Some authors have criticised free market approaches to IT regulation. They argu e that
communication infrastructure, broadcasting systems and networking technologies have to
be scru tinised by democrati c decision-making pro cedures and cannot be left to the
inventiveness of engin eers and the rules of profit-making. i'' Information and communi­
cation are seen as goods of high publi c interest, and access to them should not be
organi sed via a price mechanism. Major concern is over disutilities for economically
disadvantaged groups and those who do not have access to electronic information
systems, as well as over the democrati c control of inputs into information systems and
information flows within the network.

There is pressure for public control of mass media and for measures to guarantee
data protection and privacy.f" In Germany and elsewhere , sociologists, jurists and civil
rights activists have initiated a discussion about 'informational self-determination' . This
concept stresses the need to give individu als full rights over information on their personal
affairs. These rights may be in danger with IT's potential to multipl y, transfer and
commercialise information in virtually un controllable systems. Information on individuals
that has been collected in the course of routine pro cedures in public administration for
certain purposes can be used by government again st citizens for other purposes."

This research tradition is rooted in a wider approach of critical technology assess­
ment. In response to risks embedded in large-scale technology, such as nuclear power
plants , studies have emerged which are sceptical of the ben efits of modern technology
itself. These authors criticise, for example, Marxist approaches which view techn ology
uncritically as a means for prom oting social progress and civilisation. Indeed, democratic
control of large scale technology, and more specifically, a tight control of technical
capa bilities of communication networks and of the pro cessing of data on individual IT
systems, is promoted to reduce the negative effects of commodity produ ction and
capitalist accumulation

In broad perspective, the dangers of IT are related to debates on the ecological risks
from nucl ear energy, genetic engineering and large-scale dam proje cts. These debates
oppose an irresponsibl e exploitation of nature by men and emphasise the dangers in the
uncontrollable dynamics of technological development. T he anthropocentric view of the
world claiming supremacy of man over nature, bears the risk in a world of high
technology of destroying mankind together with the ecological system.

Furthermore, there are political implication s in large-scale technology. Nuclear
energy, for example, requires enormous amounts of publi c subsidies. Like other large­
scale technologies, it pr esents an unfor eseen security risk. Society is forced to finance
security systems to prevent disasters. Furthermore, keeping large-scale technology under
control involves massive intervention in civil liberties, and the preve ntion of attacks on
technological systems can result in a highly controlled and monitored society. The use
of IT to exercise these controls will make them more efficient and thu s more damaging
to an open, demo cratic community. IT networks are capable of storing, transmitting and
manipulating sensitive data. As in the case of other large-scale technology, problems of
copyrights, computer fraud, violation of priva cy and hacking indicate the limits of
democratic control of IT systems. The globalisation of information flows creates activities
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which cannot be regulated within individual nation states and ultimately threatens
national political systems.

Autho rita rian sta tes encounter particular problems. The Chinese government, for
example, recently tried to control the use of the Int ernet in its count ry. The Communist
Par ty wants to ban not only pornograph y from Chinese computer screens, but also what
it calls 'ha rm ful materials' of a political nature.82 However , the use of IT is regarded by
the governme nt as a centra l prerequisite for economic development , and it will be
difficult to separa te harmful from beneficial information flows. Thus, the ability to
distribute information in virtually uncontrollable internation al systems gives enormous
power to those who have access to the input cha nnels of these systems and can avoid
national legislation .

Some politicians have been more aware of the social dim ension of IT. In his Charles
Read Lecture in July 1995, the European Commissioner , Marti n Ban gemann, empha­
sised that IT is not only about economics and technology, but also about society.
H owever , this is in striking contrast to the Commission's action plan for the Information
Society. According to this plan , only a small fraction of the money invested in IT will
be dedicated to the study of the social consequences of IT. The bulk of finan cial
resources will be invested in technological development and the suppor t of pilot
applications.P

T he an alysis of the consequences of IT adoption for civil rights and systems of
political decision making and contro l plays a prominent role in critical IT research .
Further subjects of an alysis are the social processes which shape spec ific IT solutions. If
it is assumed that IT in itself is to a certa in extent neut ral with respect to its
socio-economic effects, the direction and intensity of IT imp act depend on how the
technology is used. The final design of IT systems is often determined in the implemen­
tation process, and users fulfil an important role in the social shaping of IT. Given the
degree of user involvement , it is of crucial importance which options are made available
by IT technicians.

Conclusion: Elements of a Critical Perspective

A general problem in the critical ana lysis of IT is the lack of the data that would allow
full presentation of the facts. Lan dauer draws att ention to a ph enomenon which is typical
in un crit ical studie s of IT imp act: most authors tend to focus on success stories of IT in
individua l applications and base their findings on empirically and statistically poor
evidence. Positive assessments of IT impact tend to take the form of a forecast or
prediction of future benefits, whereas pessimistic pictures result from ex-post analys es of
the actua l effects of IT. 84 Soete stresses the potential of IT to enhance productivity and
growth, and challenges economic policy to provide the means to encourage exploitation
of this potenti al.P The use of 'can', 'might' or is 'likely to' in many ana lyses suggests tha t
the realistion of IT effects depends on conditions and circumsta nces that are difficult to
predict , and that it is by no means certain that the effects will materialise.i" Politicians,
however , tend to transform these phrases into statements without qu estioning the
forecasts.

Thus, scena rios of the inform ation society typically prom ise future benefits which are
derived from an analysis of the technical potenti al of IT. H owever , most imp act analyses
of IT show that the technology alone will not be the main driver of cha nge on the path
to the Information Society. IT can produce contradictory effects. It can ind eed produce
more flexibility and mo re rigidity; it can support centralisation as well as decentralisation ,
enha nce workers' parti cipation in company decision-making and citizens' parti cipation in
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political processes, but it can also lead to tighter control of both workers and citizens.
Increased amounts of information are accompanied by restricted access and less
communication. Increased employment in IT-based services is outweighed by j ob losses
in manufacturing and traditional services. IT provides new means to improve the
protection of natural environments, but it also puts additional stress on resour ces and
causes pollution .

Several elements of a critical IT approach can be dedu ced from this:

• The effects of IT depend upon how the techn ology is used;
• The question of whose interests guide the design of IT systems, their implementation

and their adoption is of cruc ial importance;
• There must be reasons for an over-emphasis of positive pot ential and a neglect of

negative results.

Criti cal impact analysis has to investigate the balance of power in markets and
organisations, and the inherent mechanisms of decision-making that control the techno­
logical development of IT, its implementation and the way it is used. This includes the
analysis of social and political fram eworks that determine shifts in socio-economic
paradigms, and- mo re generally-the conditions of production and reprodu ction in a
techn o-econ omic paradigm based on IT. In the tradition of the Frankfurt School , critical
analysis is supposed to lay open the ideological foundations of theories: i.e. it has to
question the assumptions made to detect the interests and the contradictions involved.
The final purpose of critical IT research in this tradition is therefore to de-mystify the
rationality govern ing IT scenarios by detecting its ideological background.

Critical resear ch has to investigate the conditions under which IT generates actual
benefits and the barriers that prevent these conditions to be met. These barriers are often
related to conflicts of interest. Criti cal literature on IT points to a number of areas in
which these conflicts of interest accompany the evolution of the Information Society.
Flexibility in IT-based jobs, privacy of information, consumer rights, service quality,
automated provision of information, and electronic domination of human communi­
cation are only a few examples. A common denominator of many IT problems is that
applica tions are technology-driven. New IT goods and services are a product of
autopoietic technological systems, and options for users are confined to what these
systems produce. On the other hand, technologies are developed which allow applica­
tions that not everyone regards as desirable, but which, nevertheless, cannot be
prevented from being adopted. Devices to compile personal records enable the authori­
ties to control citizens' lives, and computers which control employee performance belong
to this category. Although it is neither possible nor sensible to stop technological
evolution, igno ring the problem of technol ogies which might not always be desirable ,
makes it imp ossible to establish measures which control the unwanted side effects of
technological development, to prevent these effects and not just the damage don e.

There are ma ssive business interests at stake. Electronic information services will
provide profitable investment opportunities for service providers. If doubts are expressed
regarding the superiority of electronic information systems in terms of quantity and
quali ty of information provided , the success of new IT products may be threatened, and
the business interests involved may be harmed. The enthusiasm of politicians for IT and
their unmitigated belief in its benefits, however, might also have other roots. A look at
the characteristics attributed to IT and the promises made for its effects, shows that they
relat e to some of the most urgent problems in the world economy. Productivity,
competitiveness, employment , regional disequilibria, development of third world coun­
tries and environmental problems do indeed deserve high priority. As a solution to these
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problems, IT takes on the role of a miracle weap on in many IT scena rios. Resear ch on
IT impacts has shown quit e clearly, however, that the promotion of IT diffusion and
adoption by no means resolves these problems , and that the drivin g forces for change
usually lie somewhere else. But if solutions can be claimed to lie in the promotion of
techni cal pro gress and of widespread IT applications, no specific policies have to be
developed, and no conflicts of interest have to be made transparent and eventually
resolved . A critical perspective on IT reveals the problems hidden in political and
academic discussions and confronts the forces that have an interest in promoting IT as
an ideal solution rath er than providing suitable economic policies.

Notes and References

I . T he author would like to thank Ralf Rogowski, Dennis Smith and Oswald J ones for helpful

comments.
2. G-7 Ministerial Conference on the Inform ation Society, Chair's Conclusions, Brussels 25 and 26

February 1995 (G-7 Conferen ce 1995).
3. M. Bangeman n, Vers In societe de l'irformation en Europe, Comm unication to the European Co m­

mission, 19July 1994, p. 2. See also Commission of the European Communi ties, Growth Competitive­
ness and Employment (White Paper), Brussels, 1993, pp. 22- 27.

4. W. Clinton & A. Gore, Technology for America's Growth, a New Direction to Build Economic Strength,
Washington , 22 Febru ary 1993, p. 16.

5. Federal Ministry of Economics (Bundeswirtschaftsministerium), Bericht Info2000, Deu tschlands Weg

in die Inform ationsgesellschaft, Bonn, 1996.

6. Wh ite Paper, op. cit., Ref 3.
7. G- 7 Conference , op. cit., Ref. 2; Clinton & Gore, op. cit., Ref 4.

8. M. Bangemann, Policies for a European Information Socie!y, Charles Read Lecture 1995, Londo n;

Federal Min istry of Economics, op. cit., Ref. 5.
9. AD- Employ, Employment Trends Related to the Use qfAdvanced Communications, Research Report to the

EC , March 1994.

10. Commi ssion of the European Communities, Telematics Application Programme, Brussels, December

1994.
I I . See P. T homas, 'T he Devil is in the Detail: Revealing the Social and Political Processes of

T echnology Ma nagemen t', Technology, Analysis and Strategic Management, 8, I, 1996, pp . 71- 84, at P­
73.

12. See E. Clemo ns & W. McFarlan, 'Telecom: Hook Up or Lose O ut', Harvard Business Review,
J uly/ August 1986, pp . 9 1-97.

13. See T . Landauer, TI e Trouble with Computers. Usefulness, Usability and Productimty (Cambridge, MA,

MIT Press, 1995).
14. See, for Europ e, M. Stoetzer, 'New Tele communication Services in Euro pe: Whi ch Factors

Influence their Adoption?' , in: Communications and Strategies, IDAT E 8, 4th quarter, 1992, pp . 13- 32;

for USA and J apan , see Y. Okada, j apanese Industries and Inform ation Techn ology' , in:

Encyclopedia ofJ apanese Economy (Tokyo, Nihon Keizei Shinbun -sha (NIKK EI) 1996, Chap. 9.3, in

Japanese).
15. See M. Earl, Exploiting IT for Strategic Aduantage-a Framework ofFrameworks, O xford Institute of

Information Management RDP 88/ I, 1988.
16. See C. Becker , H . Ewers & M. Fritsch, Arbeitsmarktwirkungen moderner Technologien (Berlin, MET A­

Studie II , 1988); AD-Employ, op. cit., Ref. 9; W. Seufert, 'Multimedia: Bcschaftigun gszunahme im

Medien- und Kommunikationssektor vielfach uberschatz t', in: DeutschesInstitutfiir Wirtschoflsforschung,
Wochenb ericht 10/96, Berlin, March 1996, pp. 165-1 72.

17. Clemons & McFarlan, op. cit., Ref 12; M. Porter & V. Millar, 'How Inform ation Gives You
Competitive Advantage' , Harvard Business Review,J uly/ August 1985, pp . 149- 160. See also Earl, op.
cit., ref 15;]. Diebold, ' Information T echn ology as a Competitive Weap on' , International Joumal qf
Technology Management, 1, I II , 1986, pp. 85- 99; L. Applegate, ]. Cash & D. Mill, ' Information



Information Technology 23

Techn ology and T omorrow 's Manager ', Harvard Business Review, November/December 1988, pp .
128-1 36.

18. Famous examples are American Airlines' flight booking system and American Hospita l Supp lies'
logistics. See, for example, D. Freedman, 'T he Myth of Strategic 1.S.' , C/O, 4(10),July 1991, pp .
42- 48; S. Sinclair, ' Information T echno logy and Strategy Revisited ' , Multinational Business, 4, 1986,
pp . 8-1 5.

19. See also R. Fincham, 'Computing Occupations: O rganizational Power, Work T ransition and
Collective Mobili ty' , New Technology, Work and Employment, I , 1994, pp. 43-53.

20. ]. Couger, ' E pluribus computum' , Harvard Business Review, 64, September/ October 1986, pp .
87-91.

21. M. Scott Morto n (Ed.), The Corporation qf the 1990s (Oxford, Oxford University Press, 199 1).
22. F. Leverick, D. Littler, M. Bruce & D. Wilson , 'A Revolution Unrealised, Promises Unfulfilled: IT

in Marketing' , Paperpresented at the European Conference on the Management qf Technology, Birmingham,
July 1995.

23. Whit e Paper , op. cit., Ref. 3; M. Bangemann et aI., Europe andthe Globai Irformation Society (Bangemann
Report), Brussels, 1994, G-7 Conference, op. cit., Ref. 2. See also Telematics Application Programme, op.
cit., Ref. 10.

24. See, however, Landauer, op. cit., Ref. 13, as an exception.
25. M. Robertson,]. Swann & S. Newell, ' Interorganisational Networks and the Diffusion Process: The

Case of Networks Not Working', in: The Diffusion and Adoption ofIT, selected papers from IFIP
Working Co nference, Oslo, 1995.

26. See also Landauer, op. cit., Ref. 13.
27. Na tional Research Co uncil, Organizational Linkages: Understandingthe Productivity Paradox (Washington,

DC , Natio nal Academy Press, 1994).
28. F. Cronin et al., 'T elecommunications Infrastructure and Economic Growth : An Analysis of

Causality' , Telecommunications Policy , 15, 199 1, pp . 529- 535.
29. P. David, 'The Dynamo and the Co mputer: An Historical Perspective on the Modern Productivity

Paradox', American Economic Review, 80, 1990, pp. 355-36 1; W. Leon tief & F. Duchin , The Future
Impact qf Automation on Workers (New York, Oxford University Press, 1986).

30. See, for example, E. Rogers, 'Diffusion of Innovations: Modifications of a Model for Telecommu­
nications', in: A. Mahler & M. Stoetzer (Eds.), Die DiffUsion von Innovationen in der Telekommunikationsy
(Berlin, Springer, 1995), pp. 25- 38; Stoet zer , op. cit., Ref. 14; C. Antonelli, 'T he Diffusion of
Te chnological Systems and Productivity Growth . The Ca se of Information and Communication
T echnologies' , in: P. Zoche (Ed.), Herausforderungenfur die Informationstechnik (Heidelberg, Ph ysicsa­

Verlag, 1994), pp . 192- 208; B. Preissl, 'Strategic Use of Co mmunication T echnology-Diffusion
Processes in Networks and Environments' , Information Economics and Policy, 7, 1995, pp. 75- 99.

31. C. Freeman, The Factory qf the Future: The Productivity Paradox, J apanese J ust-in-Time and Information
Technology, PICT Policy Resarch Papers, No.3, London, 1988; N. Venkatraman, 'IT -induced
Business Reconfiguration ' , in: Scott Morton, op. cit., Ref. 2 1, pp . 122-1 58.

32. See Antonelli, op. cit., Ref. 30, who develops an elaborate argument based on a network app roach.
See also B. Preis sl, 'Wirkungen des Einsatzes von Telekommunikationstechniken aufUnternehmens­
organisation und Wettbewerb sstrategien-Forschun gsergebnisse und Forschun gsfragen ', Viertel­
jahrshefle rur Wirtschtiftsforschung, Heft 1/ 2, 1991, pp . 19- 38.

33. White Paper , op. cit., Ref. 3, Bangemann 1994, op. cit., Ref. 3; Telematics Application Programme, op. cit. ,
Ref. 10; OECD, Usage Indicators-s-A New Foundation for Information Technology Policies (Paris, O ECD,
1993).

34. Berkeley Roundtable on the Inform ation Economy (BRIE), Information Networks and Competitive
Advantage (Berkeley, Ca lifornia, OECD , 1989).

35. C. von Weizsack er, The Economics ofValue Added Network Services (K oln , University of Co logne, 1986).
36. G-7 Conference, op. cit., Ref. 2.
37. H. Kub icek & K. Reimers, 'Abstimmungsprobleme bei brancheniibergreifenden Telernatikan­

wendungen als kritischer Faktor fur die Diffusion der Datenferniibertragung', in: Mahler &
Stoetzer, op. cit., Ref. 30, pp. 99- 127; Landauer, op. cit., Ref. 13; Zoch e, op. cit., Ref. 30.

38. T his problem has been addressed by the conference 'Challenges for the Information Society' , held
in Dresden in 1993. The proceedings of this conference have been publi shed in Zoche, op. cit., Ref.
30.



24 B. Preissl

39. Fincham observes a new era of user-involvement in IT innovation. He argues that recent
techn ological developments, such as client-server systems and open architectures, take computer
techn ology nearer to the users. See R. Fincham , 'Professionalization and the computing occupa­
tions', in: R. Fincham (Ed.), New Relationships in Organised Professions (Aldershot, Avebury, 1996).

40. Landauer, op. cit., Ref. 13.
4 1. See White Paper, op. cit., Ref. 3; Bangemann , 1994, 1995, op. cit., Refs 3, 4; Federal Ministry of

Economics, op. cit., Ref. 5.
42. An example of the imbalance between jobs destroyed and jobs create d are the employment policies

of Siemens, the big Germ an producer of electrical equipment: between 1970 and 1991, Siemens,
made redundant 33,000 female workers in production. Over the same period, 3000 additional qffice
jobs were created. See A. Bahl-Benker, ' Informationstechnik und Frauenarbeit' , in: Zoche , op. cit.,

Ref. 30, pp. 260--280, at p. 265. See also Seufert, op. cit., Ref. 16.
43. AD-Employ, Employment Trends Related to the Use ofAdvanced Communications, Synopsis Report, April

1995, p. 1.
44 . Wissenschaft-Wirtschaft-Politik, Zwei Millionen Multimedia-Aibeusplau r-rDoch wenig echte neue, 38,

1995.
45. See White Paper, op. cit., Ref. 3. G-7 Conference, op. cit., Ref. 2.
46. In connection with the G-7 Conference in February 1995, the German Ministry of Economics, for

example, has claimed that IT will produce 10 million new job s. See Die Welt, 26 February, 1995.
Th e figure has been calculated from an estimated addition al turno ver of DM 620 billion
in communication services. Thi s means that , on average, every new job produ ces a turnover of
62 000 DM or about £ 28000. At the same time, Deutsche Telekom, the main provider for
communication services in Germany, announced further cuts in its workforce and stated that it aims
at about DM 400 000 turn over per employee in order to be effic ient. In early 1996, the Ministry
correc ted its forecast: its now expects 6 million addition al jo bs over the next 15 years, of which
1.5 million are supposed to be created in Germany. See Federal Ministry of Economi cs, op. cit.,

Ref. 5.
47. See AD-Employ, op. cit., Ref. 9, p. 4.
48. See, for example, E. Appelbaum & P. Albin, 'Shifts in Employment, Occupational Structure and

Educational Attainment ', in: T . Noyelle (Ed .), Skills, Wages, and Productioity in the Seroice Sector

(Boulder, Westview Press, 1990), pp. 31-65.
49. R. Loveridge,J. Child &J. Harvey, 'New Te chnologies in Banking, Retailing and Health Services:

Th e British Case', in: Fe J osefina Dy (Ed.), Advanced Technology in Commerce, Offices and Health Services

(Geneva, International Labour Office, 1986), pp. 77-128.
50. Whit e Paper, op. cit., Ref. 3.
5 1. AD-Employ, op. cit. , Ref. 9, p. I .
52. Ibid., p. 43.
53. See Landa uer, op. cit., Ref. 13.
54. See, for example, G-7 Conference, op. cit., Ref. 2.
55. Ibid.
56. See J. Goddard, 'New T echnology and the Geography of the UK Information Economy', in: J.

Brotchie et at. (Eds.), Cities ofthe 21st Century (London, Longman, 199 1), pp. 191-2 15; C. Anton elli,
'Induced Adoption and Externalit ies in the Regional Diffusion oflnformation Te chnology', Regional

Studies, 24, 1989, pp. 31- 40.
57. A. Gillespie, R. Richardson &J. Cornford, Review qf Teleuork in Britain: Implications fir Public Policy

(Newcastle, University of Newcastle-upon-Tyne, 1995).
58. See AD-Employ, op. cit., Ref. 9, and , especially, Gillespie et al., op. cit., Ref. 57.
59. R. Loveridge et al., op. cu., Ref. 49; AD-Employ, op. cit., Ref. 9; K. Ducatel (Ed.), Employment and

Technical Change in Europe (Cheltenham, UK, Edward Elgar, 1994).
60. Appelbaum & Albin, op. cit., Ref. 48.
6 1. C. Freeman & L. Soete, 'Afterword and Policy Conclusions', in: Ducatel, op. cit., Ref. 59, pp.

218- 229.
62. See Programme on Information and Communication Technologies (PICT), Prcfil« qf Research and

Publications (London, ESRC , 1995).



Information Technology 25

63. See M. Katz & C. Shapi ro, 'Technology Adoption in the Presence of Network Externalities',]oumal
ofPolitical Economy, 94, 1986, pp . 822-84 1.

64. See also C. Anton elli, 'The Economic Th eory of Information Networks', in: C. Antonelli (Ed.), The
Economics ofInformationNetworks (Amsterdam, North-Holland, 1992).

65. Bangemann, 1995, op. cit., Ref. 3; Commission of the Europ ean Communities, Green Paper on the
Liberalisation of Telecommunications Infrastructure and Cable Television Networks (draft version), Brussels,
J anu ary 1995; see also G-7 Conference, op. cit., Ref. 2.

66. R . Nutt al &J. Vickers, 'Competition Policy for Regula ted Utility Indu stries in Britain ' , Paper Given
at the JVorkshop on Competition Law, Competition Policy and the Utilities, London Business School, 22
February 1996.

67. G-7 Conference, op. cit., Ref. 2.
68. S. Macdonald, 'Learning to Change: An Information Perspective on Learnin g in the Organization ',

Organization Science, 6, 5, 1995, pp. 557- 568, at p. 560.
69. See ibid., p. 560.
70. See also T . Roszak, The Cult ofIrformation-rA Neo-Luddite Treatise on High- Tech, Artificial Intelligenceand

the True Art qf Thinking (New York, University of California Press), 2nd edn., p. 105.
71. Ma cdonald, op. cit., Ref. 68, p. 563.
72. S. Macdon ald, 'Informa tion Networks and the Exchange of Inform ation ', in: C. Antone lli (Ed.), The

Economics qf Information Networks (Amsterdam, North-Holland , 1992), pp. 5 1-69.
73. Macdonald, op. cit., Ref. 72.
74. Ibid.
75. Roszak, op. cit., Ref. 70, pp . 105- 106.
76. See, for example, Landauer, op. cit., Ref. 13.
77. AD-Employ, op. cit., Ref. 9.
78. See Bangemann , op. cit., Ref. 3, p. 13.
79. N. Garnham , 'Telecom munications Policy in the United Kingdom ', Media, Culture and Society, 7,

1985, pp . 7-29; \Y. Melody, 'Telecommunication-policy directions for the technology and
inform ation services', Oxford Sunieys in Information Technology, I , 1986, pp . 77- 106; H. Kubi cek,
'T clema tische Integration: Zuruck in die Sozialstrukturen des Fruhkapita lismus? Zu den okonorni­
schen und sozialen Risiken des Mod ernisierungsprojektes "Neue Informations- und Kommunka­
tionstechniken" ', in: \Y. Steinrnul ler (Ed.), Verdatet und Vernetzt (Frankfurt, Fischer, 1988), pp .
5 1- 104; B. Mettler-M eibohm, 'Sozialc Kosten der Informationsgesellschaft, Oberlegungen zu einer
Kommunkationsideologie, Ein Exkurs (Frankfurt, Fischer, 1987).

80. W. Steinrnuller, 'BetroflTenensehutz bei offenen Netzen' , in: H. Hohm ann (Ed.), Freiheitssicherung
durch Datenschutr (Frankfurt, Suhrkamp , 1987), pp. 62- 84; B. Lutterb eck, 'Sind Grol3systeme der
Informationstechnologic beherr schbar?' , in: G. Dey (Ed.), Beherrschung der Irformationstechnik-« Verant­
wortung der Wissenschafl (O ldenburg, University of Oldenburg, 1985), p. 17.

81. H. Kubicek, 'Compurernetze und die biirgerlichen Freiheitsrechte', Spektrum der Wissenschoft, 9,
1992, pp . 117-120.

82. Independent, 5 January 1996.
83. See M. Heller, Die globale Informationsgesellschaft- der europaische Beitrag, Paper Given at the

Seminar: 'Europa auf dem IVeg zur globalen Irformationsgesdlschofl', Europaische Bewegung Deut schland ,
Bonn , September 1995.

84. Landauer, op. cit., Ref. 13.
85. L. Soete, ' Information technologies pro moting structural change' , in: Zoche, op. cit., Ref. 30, pp.

170- 191.
86. See, for example, AD- Employ for forecasts of employment effects.




