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Abstract: This paper examines the future of industrial capitalism, and more precisely the rise of the new information and knowledge
society (IKS) and the development of the information network economy. We propose an interdisciplinary approach connecting economic
analysis and information and communication sciences. First, we describe the euphoria over the new IKS. Then, we show that information
networks lead to new economic laws, but not to a new civilisation. Even if new information technology accelerates changes, we must
distinguish between Utopia and reality. Beyond euphoria we show the need for new critical approaches concerning technology,
information and knowledge. We can thus explain the mechanisms of various myths of the IKS.
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This paper examines the future of industrial capitalism: we live in a period of important technological changes and the new
information and knowledge "paradigm” has become the fundamental reference. We propose an interdisciplinary approach
connecting economic analysis and information and communication sciences to analyse this new paradigm. The euphoria
over the new Information and Knowledge Society (IKS) will be described (1). The analysis of the information network
economy (2) will show that the logic of the decentralised and externalised information networks is spreading to the whole
industrial organisation. But we shall argue that beyond the existence of new economic laws concerning networks and
information, we are not entering a new civilisation. We are entering a new phase of capitalism that justifies the
development of new critical approaches (3). Even if new information technology accelerates changes, we need to
distinguish between Utopia and reality.

1. Euphoria: the information society...

"Rupture or continuity ?" some members of the Théry committee (in charge of preparing the information highways in
France; Théry, 1994) put this question to M. Cartier (1997). His answer was in favour of a rupture and even a change of
civilisation. According to various contemporary authors, the paradigm of the IKS characterises the present period. The
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technological innovations are indisputable (digstion, development of information storage andcpssing capacities...).
These technological aspects are the base of theoaapn favour of the IKS.

Towards a new civilisation?

Premises: the emergence of a "post-industrial”" sety

Contrary to generally accepted ideas, the inforomasiociety is not the result of a brutal swing ansludden acceleration.
The infrastructures of the information networkdgeé@mmunications, in particular) were developedksato considerable
investments in the 1960s, 1970s and 1980s. Moretdwer'global information society for all* (Bangenm 1994) has been
prepared by futurologies and analyses initiatedaaly as the 1960s. Indeed, while the tertiaryasdoeécame dominant in
the industrialised economies - in the United Stadesvices already represented 58,1% of the aiviédour force in 1960
(75,3 % in 2000 - source: US Department of Labor)eflexions appeared on the economic and sociahgdm
accompanying the growth of services. Many termscritesd the same phenomenon : for Z. Brzezinskiisithe
"technetronic" age, for R. Dharendorff the "pospitalist” age, for A. Etzioni the "post-modern” ade Bell was the first
to introduce the term of "post-industrialist" sdgié the sixtiesAccording to M.U. Porat (1978), the essential difece
between an agricultural or an industrial societg an information society is that the central pahthe economic activity
moves from the production of physical objects te pnocessing of data and symbols. Thus, the impoetaf information
and knowledge began to be emphasised very eary968, F. Machlup published his famous booKTtwve Production and
Distribution of Knowledge in the United States1969, P. Drucker analysed tkeowledge workers

From the electric age to the Third Wave and the dyptic man

"In our time, the sudden shift from the mechanteahnology of the wheel to the technology of eleatircuitry represents
one of the major shifts of all historical time" (Mchan, 1962, introduction). One of the main origjitieeses of McLuhan
was to consider that technology acts on the mogleshich the brain processes information which dffebe senses and
finally the whole of society; the electric ageisi$ upsetting the mode of linear treatment reltdgtie visual world of the
typographical and mechanical age.

For Alvin Toffler, "The Third Wave" or "the knowleg-based economy" rests on the communication andisisemination
of data, ideas, symbols. "Power will increasinglyge on knowledge - and the most powerful of all & software about
software, knowledge about knowledge" (Toffler, 199928). The whole economy is changed: goods endcgs become
modular; the control of standards becomes crudralicompanies, the hierarchy "is flattened" or efiaied; the
organisational units multiply, diversify and thdwme of information to be created and communicaterkases.

J. de Rosnay (1995) describes the emergence af one of life, a biologic and data-processing sprganisation, called
"cybionte” (fromcyb, cybernetics anthios biology); "the symbiotic man" will, one day, bbla to communicate in real
time with the networks of the cybionte. A futuristpanorama is proposed, with optimism: "Sharindidaaty and
harmonisation of time in the respect of differened be the new rules, the new way of life of tegmbiotic man” (de
Rosnay, 1995, p. 381, our translation). Among thlen rules of the symbiotic man, we can notice ittséstence on
collective intelligence, on co-evolution, on regida by a double control going down (hierarchicaltap-dowr) and up
(democratic obottom-up, on the “fractalisation” of knowledge (to produaed transmit knowledge, one does not need a
linear and encyclopaedic knowledge, but a fractdl lypertextual approach).

The new economy

The concept of new economy is convergent with treaiof a new civilisation: "When we talk about thev economy,
we’re talking about a world in which people worktlvitheir brains instead of their hands. A world which
communications technology creates global compatitio). A world so different its emergence can obéydescribed as a
revolution." (Browning and Reiss, 2002). The emangeof the new economy is often dated 1992-1993dptember
1997, K. Kelly Wiredexecutive editor, defined thdew rules for the New Economhich he considers to be a Network
Economy: the laws of connection, of "plentitudef’ egponential value, of Tipping Points, of increagsreturns, of Inverse
Pricing (the best product gets cheaper each year), of geihe(the most valuable things are free), of alage (a man is
no longer inside an organisation with clear bouiedarbut on a network), of devolution (the netwedonomy behaves
ecologically: organisations must devolve and netividies must appear), of displacement (of matertay information and
knowledge), of "churn", of inefficiencie@he productivity paradox is not a problem becatsseneasure productivity is
significant only in the old industries, not in sees).

D. Tapscott (1996) points out that the new econ@ng "knowledge economy”, a "digital economy" whexerything
becomes "virtual", a "molecular" and "networked'oeemy, an economy which tends to be "disintermediatMost
authors insist on the globalisation of businessrardlution in Information and Communication Teclogy (ICT).



Main characteristics of euphoria

The technological push leads to optimism and eupht€T and globalisation become synonymous witkeffom and/or
co-operation, networks transform the whole econoarid social organisation, knowledge is the coreievalf the new
society.

Technological push: Being digital or "Bits are Bits

For the founder of the Media Lab., everything reststhe passage from a world based on the atom&T(TAs about
atoms", Negroponte, 1995, p. 11) to a world ofs’hiand digitalisation leads to exponential changesenthusiastic vision
of a new world follows: "Like a force of natureethdigital age cannot be denied or stopped. It bas ¥ery powerful
qualities that will result in its ultimate triumpldecentralizing, globalizing, harmonizing, and empong.” (Negroponte,
1995, p. 229).

Globalisation, co-operation: anything, anytime, awhere for everybody

The global village announced by M. McLuhan (1962fdmes a reality. Capital is increasingly globalmpanies are
organised in networks, researchers communicatateyriet and the media broadcast by satellite... ahwtis expression
"anything, anytime, anywhere", the slogan of Sunrogystems, is no longer a dream. Moreover, gleatitin, supported
by the networks, can be regarded as a conditiocoafperation on a planetary scale. Cyber-democtiaéyy, 2002) is

linked to globalisation.

"The Network is the Message(Castells, 2001)

Even if M. Castells cannot be regarded as a utpgianemphasises the emergence of "global informalioapitalism"
(Castells, 1996): capitalists do not exist any mase class but are replaced by a collective digpjta "meta-network" of
capital goods. The concept of "network societydrig of the major aspects of the "informational etyi according to M.
Castells, a social structure based on networks\sra dynamic and open system and networks favooovation and
globalisation in informational capitalism.

From interactivity to collective intelligence

According to Derrick de Kerkhove (1997, p. 20), ttev ecology of the networks is founded on threecfpal conditions:
interactivity, hypertextuality and connectivityisa called "webitude"; it is "the mental link betere people, or network
industries (industries of the intelligence)". Tldea of "knowledge networking" (C. Savage) is foimdnany publications
on knowledge management and in various officialorep Al Gore (1999) proposed a "Digital Declaratiof
Interdependence” which must include the creatiora dblobal Knowledge NetworKdeas, knowledge and Collective
Intelligence constitute from now on "the wealthnattions" (Lévy). The euphoria over the informatawtiety leads to the
euphoria over the knowledge society.

The emergent information and knowledge society: Anrican, European and Japanese programs

ICT "are generating a new industrial revolution edrdy as significant and far-reaching as those @& past. It is a
revolution based on information, itself the expi@s®f human knowledge(Bangemann, 1994, p. 3)

France was very advanced in the field of the dfi¢exts if one considers the report of Simon Nara Alain Minc
"L'informatisation de la Société" (1978). Howevéhne true launching of the information society is$t@n the political
point of view took place at the beginning of thaeties with the metaphor of "information superhiglyg" developed by Al
Gore. In September 1993, Al Gore and Ron Brown anoced the National Information Infrastructure (NiHjtiative. In
Europe, the Bangemann report recommended the ligsgtian of telecommunications and proposed piflizations. This
report and other documents of the European Comonissioided the metaphor of "information superhigystaand chose
the notion of "the information society - new waydiving and working together" (Bangemann, 19943pin order to insist
on the consequences on society of using ICT.

From the middle of the nineties various programsewdeveloped and reports written: the Digital Ecogaeports in the
United States, the report of the Digital OpportiesitTask Force of the G-8 in 2001, the initiatéfgurope since 1999, the
Japan "IT Basic Law" ande*Japan strategy" and many other reports by magtitiions (World Bank, Department of
Trade and Industry in the United Kingdom, OECDThe World Summit on the Information Society in @ea in 2003
and in Tunis in 2005 is significant of the intersthe IKS issue shown by the political world la¢ international level.

In conclusion of this first part, euphoria seemstipent and many important official programs comfithe exponential
development of the information society. Moreovéie hew information network economy emerges, wittv meonomic
laws...



2. ... and the information network economy

The concept of information appears in the 1930DB%%jith two main approaches: the economists’ amtratominated by
the work of Hayek and the engineers’ approach whh "mechanics of information" based on Shannoh&oty. The
engineers’ approach has been decisive for the tdopical development of the telecommunications sidu Permanent
exponential progress in telecommunications and ctimg industries is leading to the information netk economy.
Generally, economic analyses are focused on nenoeaig rules correlated with the development of infation networks,
but it is important to go further by studying theés of networks: since the 1980s, a new modetleEbmmunications
network architecture has been developed. This nehitacture favours a new industrial organisatioadel which is
shaping the IKS.

From Hayek to Shannon’s mechanics of information

Information is often conceived as data which aaagmitted and knowledge appears as the prolongetimfiormation with
a multiplicative factor. This approach, that wel ¢he "mechanics of information”, can be found iffeslent economic
works, but is more precisely introduced by E. Cargion.

Hayek: knowledge, information and economic efficiey

From the point of view of the economic theory, fiist works where information (knowledge) appeans those of Hayek
and Lange (market economy versus planning). Hay®&B®&) considered that the economic theory of hietidid not
explain the process of acquisition and communioatibknowledge which permits economic equilibriumbie reached. He
showed that, since a person cannot know everythhey,problem to be analysed concerns the divisioknowledge,
"which is quite analogous to, and at least as itgmbras, the problem of the division of labor. Buhile the latter has been
one of the main subjects of investigation ever esitfte beginning of our science, the former has kmEerompletely
neglected, although it seems to me to be the reatyral problem of economics as a social scierietayek, 1936).

If Hayek introduced an interesting approach conogrrithe division of knowledge, most economists hagsentially
developed the ideas of price-information and edficly: the concept of informational efficiency asatexd to the
assumption of rational anticipations is the refeeefof course, various writers have shown thategricannot perfectly
reflect all available information and the efficiemarket hypothesis has been re-examined). So thendot economic
paradigm has focused attention on information,gaind efficiency, and from this point of view iswergent with the idea
of the "mechanics of information": information &jove all, data that can be coded through a sefrigits.

Shannon’s information theory

According to C.E. Shannon (1948, p. 380), a compatiin system essentially consists of five parts:irdormation
source, a transmitter, the channel, the receiber,destination. Following Shannon, telecommunicatiengineers have
used the term of transmission. "The transmissiactfan corresponds to the remote transport of tharsmission signals.
The signals to be transmitted, coming from the ll@azaa networks, are initially treated, if an addipin of the support
appears necessary. They are then transmitted,eteatric or optical form, by using guided or radétransmission, from a
transmitter towards one or more receivers" (Dut¢ad®93, p. 213, our translation). In this contekie problem of the
information theory is a typical engineering problesimce it consists in transmitting a series of kited improving
transmission performance. This question has fourmterrand more efficient solutions with the exporantise of
telecommunications and computing technologies.

"Telecommunications" transmission and the exponentl rise of telecommunications and computing industes:
toward knowledge and intelligence

In the last decades, the double revolution of gabeessing and telecommunications occurred: Modagisunderlines the
doubling of the capacity of computers every 18 rhentaind optical fibre is becoming essential inaetemunications: an
optical fibre, today, makes it possible to convejyween 2,5 Giga Bits/second (Gbps) and 10 Gbpsalequl00,000
simultaneous telephone ways. The DWDM (dense wagéhedivision multiplexing) allows the optical fiorsystems to
transmit the equivalent of 90,000 volumes of enmyakdia in one second... and progress is permanentamtinues
everyday...

"Telecommunications transmission" refers to thisy@nent technological progress which permits taegmission of more
and more bits (anything, anytime, anywhere...).

Obviously, the IKS is a reality from a technolodipmint of view, in the "telecommunications transeion" efficiency
perspective... The pyramid below indicates a constamogression. We would pass from data to infornmatand



knowledge. At the top of the hierarchy, we woulddfiintelligence or even wisdom which is "knowledgith insight"
(Skyrme, 1999, p. 47).

Human, judgemental

Contextual, tacit
Transfer needs learning

Information Codifiable, explicit

- > Easily transferable

. Data

Diagram: A "knowledge hierarchy”, from D. J. Skyr{i©99).

We shall show the necessity of a critical analgdithis presentation, but, before that, we haveawsider another reality:
the new IKS is based on a new specific "economadgoi.e. information, and on a new infrastructurgich is changing
many economic rules: information networks.

The information network economy: new economic rulesnew economic laws

Information networks are the fundamental elemenheflKS. We define an information network as falo an information
network treats, transforms or transports infornmgtibincludes telecommunications, computing andiewisual services.
Information is "a particular kind of economic godiifferent from a piece of coal or a working ho(tdnscher, 1984, p. 14,
our translation). It is infinitely renewable andtreven depreciated with use (Porat, 1978). AccgrdinC. Shapiro and H.
R. Varian (1999, p. 3), "essentially, anything tlwan be digitized — encoded as a stream of bits #formation”.
Information has very specific economic charactisstin particular, it is costly to produce but epeto reproduce (high
fixed costs but low marginal costs); most costssarrgk; information is a experience good every tit'seconsumed.

"The old industrial economy was driven égonomies of scale; the new information econondyiven by the economics of
networks"(Shapiro and Varian, 1999, p. 173). So networksehayundamental characteristic, called "networleaf" or
"network externalities" or "demand-side economiésscale". When the size of a network grows, thditytof the
consumers also grows. Metcalfe's law stipulates tiva value of a network rises up in proportiontlie square of the
number of users. Katz and Shapiro (1986) emphasfsgdthe dynamics of industries subject to netwexternalities is
basically different from that of conventional inthiss.

In preceding works (Badillo, 1987, 1998), we alswlerlined various paradoxes of the network econamsythe network
extends, the unit cost decreases exponentiallyeover, by studying the cost function, we showed, tha the network
develops, the use ratio decreases (the capacityrge®es geometrically while the use progressebnagtically). The
economic logic is thus completely reversed. Usogid, in particular, founded since Ricardo on tbaaept of diminishing
returns, rests on the idea that the developmetiteoEconomic activity meets an asymptote very duickhe information
networks apparently escape this usual logic. We ladso to note that with the rise of the networdt Erfiormation economy
the network architecture has radically evolvechia fast twenty years.

Architecture and control of networks: the new indudrial organisation model

The information networks not only allow the trandgption of information but also correspond to a mawdel of industrial
organisation. A revolution has, of course, occuiiretechnology but, above all, in the conceptiometwork architecture
(Badillo, 1998). This new conception has major @it consequences.

Information network architecture: from the hierarcital model to the decentralised model

Two main types of networks can be schematicallyospd: on the one hand, "hierarchical” or "integfateetworks and on
the other hand, "decentralised” or "externalisedtworks. To clarify this assertion, let us propagene elements of
analysis of the communication network architectluret us distinguish the costs which characterigertfost significant
functions of a network. The cost of a network Gggial to the sum of the costs related to the fanctif emission and
control of the network £, to the function of distribution, £(which includes, for us, the functions of trangpand
distribution), and to the function of receptiory Gvhere the role of the reception terminals iessential strategic stake (C
=G+G6+ K.

- Hierarchical network: Grosch's Law



"Hierarchical" or "integrated" networks integrateetgreatest number of functions while the receptemminals at the
subscriber's end have very reduced functionaliffié® strategic role deals with the function of cohtvhich is preeminent
(Ce reaches a high level). The logic of these netwodtsesponds to Grosch’s law, which justified tlg computers in the
computing field: "the bigger the machine, the lespensive it was to call upon its services. Beca@uaecomputer is four
times more powerful than another, its price isfoor times higher, but once and a half only: thiera law, Grosch’s law,
which permits us to calculate the economies ofesizdlised each time one passes to a higher diareride application of
this law thus leads to the construction of incneglsi powerful computers" (Lussato, 1981, p. 64, toanslation). The logic
of the "integrated" networks is similar to thattleé big size computers.

- Decentralised network: Bouhot's Law
In "decentralised" or "externalised" networks, #ssential function of these networks is no longesidally the control of
the network. Most of the management of signaleadised at the level of the terminal equipmenttiedat the subscribers’
end; one can also refer here to the decoders e¥isgbn channels, to the satellite reception ardenor to the future
computers which will combine traditional functioaad audio-visual reception functions or telecomroations functions
(Ce is lower and @ more and more important). The logic of these netaaorresponds to Bouhot's law which "contrary to
Grosch’s law, shows that the most powerful resutiitained when a computer of the smallest posdibiension is able to
treat the smallest possible operation. A new Idgi¥ leads to the greatest decentralisatibthe machines: as opposed to
what was believed up to now, the true economy afesis not due to increasingly gigantic machineg, tb very small
machines manufactured in great number" (Lussaiab., ip. 74).

- From monopoly (Grosch’s Law) to market (Bouhdi&sw)
The “integrated” traditional network, associatech&dural monopoly, is questioned, more especiadlyhe technological
evolution and the supply of a variety of serviceske possible the rise of "externalised" networkise Eontrol of the
network can then be shared between different aattesvening on the market segments which "encirtie network: the
equipment market, the software market, and theitedsr market. The central infrastructure, the nekwitself, allows
economies of scale from which many actors can fpofmanaging the distribution and reception fuomtilities of the
network.
So the externalised and decentralised networks thféepossibility, in accordance with Bouhot's law,obtain considerable
economies of scale. In fact, with a new architesturew networks lead to more and more competitiomrid around
networks. We enter a new stage of capitalism witle\va model of industrial organisation.

Information networks as a model of industrial orgéation

The information networks favour a new model of iguial organisation. The externalised and deces&dlnetworks
became the referent of the industrial organisabbmodern companies and upset the value chainedent books on
management, e-Business is conceived in the brazkses including relationships of the company wither companies,
with the consumers, and internal relationships Hvilie employees) which are based on ICT, mainliyWeb-based
technology. The sources of value of the companylavao longer be related to the production of phgsproducts from
rare resources, but rather founded on servicesndépgon the creation, circulation, treatment dbimation. According to
Grady E. Means and David Schneider (2000), the @iri@gs model becomes the reference: ineluctabla®gtitalism is
developing... every major company in every sectof, vy necessity, transform from a conventional to eabusiness
model.

So we have emphasised the new laws of informatawark economy. Euphoria is almost justified...,baotfact, we are

far from a new civilisation. Behind the technolagicevolution, the result of the transformatioriisar: in less than twenty
years a paradigm shift has occurred from the natacaopoly network, dominant since the XIXentury, symbolised by a
strong hierarchy, to the decentralised networkatlyeassociated to market economy. We agree withrtiportance of the
technological revolution, with the existence of neeonomic laws concerning networks and informatlaut, we are not

entering a new civilisation. We are entering a nghase of capitalism that justifies developing, eaitopia and

euphoria, new critical approaches.

3. The need for new critical approaches: from LHdpireality

"Utopias are often only premature truths": Lamagtin

In the field which interests us, the informatiorcisty, networks and knowledge, it is not sure tb&bpias are only
premature truths. There is a mythical dimensionil®mathing in euphoria, talk about the informatemd network society
has created a set of myths resting on the sacte@ftechnology. The critical presentation of #nesyths will be organised



around four groups of themes: economic reality erersed Utopia, technological Utopia, knowledge pittoand the
diffusion of myths.

Economic reality or reversed Utopia?

Authors like W.J. Baumol or R. Solow wondered abthé effective development of the information stcidhe cost-
disease model (Baumol, 1967) shows "that the exparis the share of GNP constituted by servicesoscomposed of
services generally, but is accounted for largelythy stagnantservices — those that have experienced relatilitly
productivity growth" (Baumol et al., 1992, p. 124hus the entry into the post-industrial societgsloot constitute a new
golden age but is accompanied by considerable ptisity problems, particularly in the sectors whémeman work is
fundamental and where productivity increases anédd. As H. and W.J. Baumol (1985, p. 40, our dfation) emphasise,
"the execution of a Purcell's or Scarlatti’s piedfemusic takes neither more nor less time and getmay than in 1684".
The analysis of the information society is concdmith this approach: "If the cost disease, rattiean a growing demand
for information, does account for the bulk of thewth of the information sector, then the "inforinateconomy” view
apparently must be deflated considerably by theltesf our study of the pertinent statistics. Tisisin fact, what the data
suggests" (Baumol et al., 1992, p. 144). Even ifranecent studies indicate that "Baumol's disease been cured”
(Triplett and Bosworth, 2002), they also show thiae industry and aggregate evidence, taken togeshggest that much
of what happened in the U.S. after 1995 was a wcoation of processes that were as old as Induskeablution itself"
(Triplett and Bosworth, 2002, p. 6). The interragas have also concerned the famous paradox obRwSthe impact of
computers and ICT remains difficult to apprecidtee time of adaptation of ICT is particularly lofigm the point of view
of organisations. Throughout the years 1970-80,ctrapanies seem to undergo excessive costs ingthipreent and
network use fields. In a recent interview, R. Sol(®002) says: "the outcome is still unresolved (he paradox has
dissipated in part. | still don't think we fully darstand the answer yet. But we're learning madrhealtime".

The new laws of the network economy can also lerpnéted in the opposite way: the returns decreaae exponential
way if the network is blocked or saturated; theusigg questions involve increasingly significantst® as the network
develops: the potential number of pirates increasesthe security level must become increasindigbie. The cost of
protection of the network increases quickly. Ini&dd, the more information has value and is expen$o produce, the
more it is likely to be pirated; then the argumantfavour of the network, namely that informatis diffusable and
reproducible at a cost close to zero, is turnednagahe network. The economic actors will protemten dissimulate
information... but that involves new costs... The exédities can become negative with the protectiomfdrmation or

the diffusion of false information: the mechanisfnremour on Internet constitutes an example of thie of negative
externality. Destroying network effects can followhe topics of the network economy can thus berpnéted in a
symmetrical way and according to an opposite l@gib negative effects being able to intervene igusmce.

Such economic mechanisms refer to the first lathefmodynamics; the positive network effects anicedras new laws
liberating from a number of constraints, are rehedal by mechanisms quite as powerful but negaNegative network
effects can be very important and economic realifty be far from Utopia and even close to a revetiiegia.

Technological Utopia

Ideology and "technological" Utopia: the techniquesf communication do not make communication

P. Breton and S. Proulx (2002) show that ideol@ggentral in the informational paradigm, and wgsrfavourable to new
technologies are actually founded on ideologicaitpms. Opposed to the "technical tropism" (WoJt8600, p. 196, see
also Varii Auctores, 2000), D. Wolton, asserts thathnical progressm communication is not enough to create progodss
human and social communication" (Wolton, 2000,\f). He considers that new media (Internet) do miigoprogress
from the communication point of view. This positios very interesting because it is totally opposedca number of
flattering texts on Internet, viewed as an openvogt, a tool of freedom, as we pointed out previpus this heterodoxy
compared to the currents of euphoria, the strelegdson the media, and on communication: "thetsieifnains ontological
between the performance of machines and the coitypleixhuman communication. It is the reason whyawpthe topic of
the communication society an illusion. The more communication there ig lgss we understand each other, even if our
societies are packed with techniques, from thdaddpe bottom of society, from private to publie|ifrom the cradle to old
age" (op. cit., p. 208, our translation).

Technology as an ultimate finality: "technology farechnology’s sake"

Faced with any economic, social problem... in theterinof the IKS, politicians, decision makers aimthlly the whole
society are inclined to search for a technologsmltion. But there is a progressive slip: in tel,ethe “technological
solution” is an obsession. Then Utopia emerges:nvwthere is a problem, new technology appears ams$it@ntaneous and
definitive solution... Technology becomes an ultinfatelity.



The assertion of McLuhan: "The medium is the messagplains to a certain extent such a positiore edium, and thus
technology, replaces any other finality, even a &arfinality. The formula of T. Gauthier "art fort'ar sake" can be
transposed: "technology for technology’s sake".eft@in number of myths or Utopias of the IKS arplaxed by such a
displacement of finality.

Knowledge Utopia: the rupture between information and knowledge

With the progress of telecommunications and comguihdustries, the multiplication of the storagel dime capacities
causes the Utopia: we would be able to reach krageleeven wisdom, with the assistance of infornmatits@hnologies. But
knowledge is in no case a multiplication of infotioa and we have to distinguish clearly between twira have called
"telecommunications transmission" and "knowledg@smission".

Knowledge is not a multiplication of information

We are circumspect on the exponential possibildfdsnowledge development on the almost exclusa&sof technology.
To clarify this point, the distinction of M. Polainygleveloped by Nonaka and Takeuci, between twesyyf knowledge is
very useful. Explicit knowledge "can be expressedords and numbers and can be easily communieagdhared in the
form of hard data, scientific formulae, codifiedopedures or universal principles”, whereas tacavwedge is "highly
personal and hard to formalize. Subjective insighmisitions and hunches fall into this categorykobwledge" (Nonaka
and Takeuci, 1995, p. 8). All the difficulty lies this gap between easily quantifiable knowledge taeit knowledge. It is
not easy to pass from information to knowledge awdn less so, to tacit knowledge. In short, therad homothety
between information and knowledge. Of course, th@emporary communications networks permit us doestseek, copy,
filter, treat, visualise, transmit and receive mmi@tion on a scale never reached until now, arsl Whil continue to rise
exponentially. However, "Now that information isaél@ble so quickly, so ubiquitously, and so inexgealy, it is not
surprising that everyone is complaining of inforioatoverload. Nobel prize-winning economist, Hett&imon, spoke for
us all when he said that “a wealth of informatioeates a poverty of attention™ (Shapiro and Varie09, p. 6). Thus, the
information society and its networks produce argseiminate information without limit: not hieraradls not checked, not
structured... information... which is however the bas&nowledge, while knowledge constitutes the naded value of
our societies. Information "is a set of data, streed and formatted, but so inert and inactiveoag las they are not used by
those who have knowledge to interpret them andatwlle them"... On the other hand, "knowledge is ladlgi@ cognitive
capacity" (David and Foray, 2002, p. 17, our tratish) whose reproduction is much more expensiaa thformation...
There is no homothety between information and kedgé because in no case knowledge can be regasdedaddition,
or a multiplication of information. First, all infmation cannot lead to knowledge. Actually, if tie one hand the networks
make information available, on the other hand tbayse entropy and diffuse noises. Knowledge cahased only on
structured, hierarchised and relevant informatama pyramid of knowledge. In additiowhile data and information are
codified, explicit, easily transferable, the knotidge and intelligence field is more complex: it isagly tacit, it depends
on human judgement and very largely on contextPkso (our translation from French, Platon, p. 8&s, "it would be a
windfall (...) if knowledge was likely to run from ¢hfullest to the emptiest” and could run like thetev of a cup: from the
full cup to the empty cup... from the brain of théestist to that of the ignoramus... an obviouslystuy windfall which
would allow the instantaneous transmission of kmaolge from an individual towards others. Y. Quérésstes that the
acquisition of knowledge cannot be made withoubreff'no knowledge nor culture without effort" (2D0p. 73). To
believe that technology can permit freedom from éffert related to training is a Utopia. Knowledgeeds information,
but it transcends information by the effort, thting in memory and the control of the concepts il relationships. The
temptation to substitute technology as a finaktgtrong (technology as a major tool of multiplicatand dissemination of
knowledge) whereas human effort, intellectual csitig education... remain determinant.

The illusion: “telecommunications transmission” isot “knowledge transmission”

Lastly, it is necessary to distinguish betweenettemmunications transmission” (which increases whtn progress of
information technologies, in agreement with Sharsmiomodel) and "knowledge transmission”. First, khenge
transmission is based on the communication betwsmmple. Indeed, it is not only a question of traitimg signals
corresponding to contents; the relationship betwiedividuals is of primary importance. In commurioa, there exist
power links, co-operation links between individugee the School of Palo Alto). In addition, knosige transmission goes
beyond communication. "To communicate is the actrafisporting information in space, and transngttitransporting
information in time" (Debray, 2002, pp. 12-13, dtanslation). If the prowess of the technology whadlows ubiquity is
undeniable - to share information at the same tmdifferent places -, it should not occult the mudarger importance of
the transmission, the heritage of information andwdedge in time. From the knowledge point of vievhat do thousands
of institutional Web sites and individual pagesedearchers represent compared to only one wdPkatd ?



So, knowledge Utopia consists in believing thahtetogyin fine is likely to directly replace the human brain, faim
communication and training, whereas, in our opinitrere is a discontinuity and a rupture betweednrimation and
knowledge. This confusion, which makes the techgwlmass from the status of tool to a finality iseif, is characteristic of
various myths of the IKS. We will briefly illustrmtsome myths falling under this logic.

The diffusion of myths

The myth of democracy

To see in the Web the tool of freedom is temptiingedom of the press, right of association withudl communities,
freedom of creation... However, the question is obsip not at the level of the tool but at the lewélthe institutions
which supporand guarantee freedom.

The myth of education

ICT for education and e-Learning allow very int¢irgg new developments of the tools for educatioevéitheless, it
remains that, as Luc Ferry (2003, p. 44, our tediwsl) indicates, within the framework of the reficdin school "the child
was called a "pupil”, i.e. somebody who was invitedise to the realisation of higher ideals." Thil must thus make
efforts to adapt knowledge, which integrates ideliks ICT can help the learner, but in no case substitute for him.

The myth of co-operation-collaboration

The concepts of knowledge management, intelliggahts, collaboration, co-operation or collectivielligence imply that
information will be shared effectively within th@mpany or in the educational field. However, iflabbrative work is
considered, technology is only one more marginameint; to realise collaborative work, informatiomshbe shared; a
photocopier, a pencil and a sheet of paper aradyjrexcellent tools. Since the concept of slacM(FCyert et J.G. March
created the concept of organisational slack; wedhtced the concepts of technological slack andlatign slack (Badillo,
1987, 1996)) the company has always functionedréan pure effectiveness schemes; technologies inrtallow the
transmission and remote storage of information,daubot change anything with regard to human @hsti Collaboration,
information sharing... remain human problems and eominfinitely more ethics, moral education, thenhnologies. The
following assertion of A. Sen (1999, p. 262), "Sessful markets operate the way they do not jusherbasis of exchanges
being “allowed”, but also on the solid foundatidrirgstitutions (...) and behavioral ethics (...). Thevdlopment and use of
trust in one another’s words and promises can\mraimportant ingredient of market success", juthe foreground this
concept of ethics which is much more essential teahnology for developing any collaborative work.

The myth of knowledge as a global public good?

The question of knowledge as an economic goodeimtject of debate: "The seminal contributions ehKeth Arrow and
Richard Nelson had long shaped the debate aboecthreomic organization for the supply of knowledge technological
knowledge was seen as a public good for the higbldeof indivisibility, non-excludability, non-apppriability and hence
non tradability. In this context, markets fail tmpide the necessary coordination” (Antonelli, 20033). "The new growth
theory has elaborated the assumption that techiwallognowledge is appropriable to such an exteat tidividual firms
have the necessary incentives to fund researckderelopment expenditures” (ibid, p. 26).

So the debate is clear: is knowledge a public geveén "a global public good" (Stiglitz, 1999) dnrdugh intellectual
property, can it be part of market economy? Thdipgwnod argument would be justified by the facttknowledge is at
the base of any human activity. This good must thezome free and shared by everybody. Accordingtahere is here a
Utopia; indeed, in this case why not consider fisbsistence foods, heating, electricity, or teteghas particular public
goods which ought to be free? This is another ingmbreconomic question to be developed.

Of course, there is a difference between the inftion and knowledge-based society and the soc@tesponding to the
oil and car paradigm, but we are still in the samapitalist system. The objective is to introduceesv division of labour
which includes information and knowledge. Utopiadelieve that civilisation is changing and thet are becoming free
from the rules of market economy. With ICT the kedris larger, the information exchanges are fadtechnology is the
support of this acceleration. Technology is algmaerful multiplier. The differences between théoimation-rich people
(information "haves") and the information-poor pkofinformation "have-nots") are growing. This exipk the expression
of "digital divide" and its worrying reality. Newethnologies are powerful multipliers of wealth otaggers of the gap
between the poor and the rich. The reality of tlek®t mechanisms and their laws will be more andcemelentless. Under
the influence of ICT and their mechanisms of aaedien, competition will develop which, on a worldde scale, will
reallocate resources in a brutal way for the caemfiallen under the charm of euphoria and thensicé Utopia...

Please let us distinguish between our present sisaaynd our moral position: of course, we woulceago promote the free
diffusion of knowledge as well as food, and so obut we affirm that in our "IKS" it is only a mythagyy... To believe
that gratuitousness will solve the problems is api# (if the implicit assumption which we have retairtbcbughout this



text is made: market economy remains the referetocgyestion this framework would constitute anotlerk...).We can
even add that this Utopia is perverse because diamfsom paymentprevents the remuneration of information and
knowledge production and thus their development.

The myth of information and the media

The media are supposed to disseminate informatioery knowledge. However, on the one hand, prodirdednation is
very standardised and often judged insufficientalise coming from very limited original channelstigh the rewriting of
the news provided by only a few news services/agsnon the other hand, while knowledge could emely well h ave
developed with educational television, such wastietcase. The problem is more a question of digr than technology:
to be able to read, understand and use the medithamew media. We are again faced with the saotdem: the illusion
is to believe that the development of the mediavgkes the development of information and knowleftgethe whole of
humanity. But more technology and more media pewoniy to diffuse more bits... and often, the sameiimfation
produced by a restricted number of information sesiror, and that’s worse, by uncontrolled sourdesiwdiffuse all kinds
of information without "hierarchisation", "checkihg From this point of view, the work of the professal journalist is
essential; it is also fundamental that the pukdic be able to understand, criticize and analysénfoemation produced by
the media. In other terms, the more important is toodiffuse more and more information but to béeatm produce
pertinent information for "intelligent" people... atite intelligence is not a question of technology & question of media
literacy which includes, in particular, cognitivethical and moral dimensions.

Conclusion: capitalism and knowledge: from Utopia ¢ reality, from technology to ethics and trust...

Concerning the question of the future of economies pelieve that our text, which proposes an inserglinary approach

connecting economic analysis and information androanication sciences, throws light on three aspects

1. There is a euphoria about the emergence of théatigian or the collective intelligence. This eupadeads to the
diffusion of several myths concerning cyber demograducation, media... The belief that we are emged new
civilisation is an error of analysis.

2. In fact, we are faced with the emergence of a n&gesof capitalism. Information networks, and thecific
architecture of these networks, are shaping a nedehof industrial organisation; information is arficular good with
specific characteristics and networks introduce ngées, new economic laws... Knowledge is also ai@aer good;
from the economic point of view, there is a veryportant debate concerning the question of knowlexiga global
public good. For the future it is essential to depenew economic analyses in this field to distisgubetween the
mythical dimension and the reality.

3. ltisindispensable to develop new critical apphescabout the new information network economy:

If we can admit the existence of new rules and eeanomic laws concerning information and networksciv partly

justify euphoria, we have also shown that "reverSopia" exists. The positive network effects agbalanced by
mechanisms quite as powerful but negative (Inteigowerful to diffuse useful information as wal rumour, to
develop knowledge as well as propaganda...). To tioeextent, there is a thermodynamic law of infation and

network. It would be interesting to develop reskarcthis field.

Another important error is made with the confusibetween information and knowledge. Indeed, ICT vedlo
impressive technological progress. Utopia is tdelvel that in a mechanical way ICT has a drivingefon knowledge.
In fact, communication with the meaning of humaiatiens and knowledge transmission in the long taremessential;
ethics, effort, are central and could not be regadday technology as a finality in itself. Utopiansgsts in believing that
only with the "telecommunications" dimension (expotial progress in computing - Moore’'s law - and
telecommunications transmission) knowledge is bettel better produced and diffused. Utopia concragjuestions
of education, even of democracy, collaborationther relevance of the information disseminated key iedia. We
show thathere is not a continuity, but a rupture betweearimfition and knowledge. Knowledge is not the infation

processing capability multiplied by factor X. Knaage transmission implies multiple dimensions mgatto

individual effort, human relations, institutionatvéronment, ethics... Moreover, as recent works widgy show, the
human brain is in no way comparable with computtitse brain functions (...) at the same time like elactric

machineand a chemical machine" (Changeux, 2002, p. 29, ourstation). The human being and the training and

knowledge mechanisms of his brain will remain ifagpable for a long time to come... another reasorenm be
fascinated by the new society known as the infoiomaind knowledge society...

Beyond technology, beyond telecommunications trassion, we have finally insisted on “knowledge sanission” with
its human dimension. We have to reconsider teclygyoss a tool and not as a finality. Let us refesiago A. Sen who
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underlines the importance of "behavioral ethics #nd) development and use of trust". Only, and d@nlye succeed in
reintroducing these dimensions, will the IKS be@ymous with the diffusion of true information,dwledge and wealth.
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