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Summary

Knowledge economics is a rapidly emerging discgliof theoretical economics that analyses the cdanak@nd
structural transformation of economic activitiesigected with processes of knowledge, learning anadviation. In this
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work, in capital and in landlt also highlights that, compared to other factdrss available for other uses; i.e. it can
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knowledge useful for development; 3) a differenerof people, both in production and in consumpgtiépha new
conception of time; 5) an imposing flow of exteityal of discontinuity and asymmetries, that appdaring the
propagation of knowledge; 6) the emergence of cerifs in the construction of the economic andiedogost-
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1. Introduction

Traditional Economic Theory is based on the sedpailibrium and on the allocation of the scarc®@uveses
for alternative uses, and on linear rationalitye Htonomics of knowledge is founded, instead, wpon
reflexive rationality, that has a long run, actslgsamic force does not involve management withendsual
trade-offs of resources.

The economics of knowledge is a discipline govermgdhws that differ substantially from those apglito
work, to capital and to the land and even from ¢hihsit the classics consider intermediate factoeglines,
investments, materials). It stands out, comparexdter factors, and it can be used without consiampit is
available for other uses i.e., it multiplies fromeouse to another.

The economics of knowledge is a rapidly emerging-digcipline of economics which analyzes the deep
conceptual and structural transformation of ournecaic activities that has led to a gradual shift in
knowledge-intensive activities. This transformatisrithe result of the collision of a long standingnd —
the expansion of knowledge-based investments aftidt@es — with a technological revolution that has
radically altered the production and transmissibknowledge and information (Foray, 2006).

The economics of knowledge is, on the one handgva discipline of economic theory [called by Foray
(2006) “the economics of knowledge”], which dealthvknowledge as apecial economic goaahd leads to
effects both on individuals and the collective oélMbeing. On the other hand, it is the historical
development of a particular period concerning ttevth and organization of economic activities [edlby
Foray (2006) “knowledge-based economy"]. It repngs@ new historical phase characterized by permane
innovation processes requiring higher levels of training, camdus learning skills, and special skills that
require adaptability, mobility, flexibility, and westment in information access systems (technology,
business, law). It also involvegrocedures for coordinating complex activities hbdor research and
development as well as for the design, manufa@ocemarketing of products: there is a massive dgpea
“intangible capital”, in contrast to the first pedi of the industrial revolution, with an economimwth
based on the accumulation of “"capital equipmenthss machines.

The economics of knowledge is identified with citige capitalism, which, compared to industrial
capitalism created by the revolution of the mackim®es not generate value by transforming therrahte
conditions of existence, but transforms thought ases emotions and identity (Rullani, 2006; Antbnel
1999).

Knowledge is asui generigroductive factor as it generates value in quiterent ways from those that are
typical of the inputs of traditional economy. Theshimportant possess, and emerge, because of their
unique characteristics: the ability to multiply tiiges and to value creation; the ability to interjgxperience
as a function of subjective involvement and thditgidb self-regulate the social relations betwegetors,
which leads to positive repercussions of mutuariohépendence, the allocation of knowledge, and the
consequences that it may determine through apioiicat the competitive environment.

Such features require action to update the theoayreality that has already changed, with rhytans
courses of evolution profoundly different from tkose have been used to.

This work intends to give a contribution in theedition of drawing a clear demarcation, in discigtin
terms, between the new knowledge economy andaléitmal neoclassical economics of production
factors, which is not able to comprehend the prodoof value by means of knowledge.

The knowledge-based economy suggests the ideautfaf point in the process of economic growth amd
the ways of organizing the economy.

The knowledge-based economy results from the ictieraof two factors: the first is a secular tresid
increasing the share of intangible capital in patidun (education, training, and research) and doersd, a
spectacular diffusion of economies within the caihtd Information and Communication technology.



This interaction has a complex set of effects @wtbrking of the economy that we will try to iddptand
analyze in the following pages.

In brief, the study will attempt to reconstructargdigmatic model to interpret the changing scerthrough
the detailed investigation of the hallmarks of teeource “knowledge” and its impacts on the ecooomi
situation. It will also analyze the characterist¢knowledge economy that determine the predicamen
between the social objectives of safeguarding acieit use of knowledge, once produced, and the
objective of providing adequate marginal returnthproduction of knowledge which generate serious
problems of resource allocation.

2. Conceptions of knowledge: object or process?

Knowledge as an object (thing) belongs to thetpas tradition, according to which theoreticalWs can
predict precisely real behaviotiWith the progress of modernity, it has becomarcieat the world of
human beings is not only the result of an aliemrgato man, but it is man-made (by biological, erdt, and
personal evolution), so it is no more an independatity, which may be reflected in an objectiveywa
Another new feature of modernity than the premcfgsositivism (the world and its laws are knowneably
made), is that the construction of the world isaar-ending process, which requires the exploratith
selection of possibilities still open. The worldenges also as a result of our ability acting tdewstand it,
knowing it, to turn it (Arrow, 1974; Nelson antVinter, 1982).

Knowledge is like on the image of a subject, wingst learn to see himself in things and eventhén t
world, who hasuilt and can still continue to build.

Knowledge is almost always the result of a paréitipy and engaging work by the actors that have to
produce it and / or to use it and not of a cold imdeépendent observation.

Knowledge is a continuous learning process in whtiehrelationship with the world is routinely te$t&nd
reworked by an exploration, that is continuous goes in all significant directions.

Knowledge as a process emerges in the course attlom (Davenport and Prusak, 1998), discovering
possibilities, which were unforeseen and thatsaraetimes surprising for the same discovererdtand
individual becomes the engine and the recipiethh®fcognitive action.

Knowledge is something that people do fieldingrtben inclinations and abilities in a process tlaits
knowledge, decision, action, in a work less erids & cognitive circuit that must have neithdreginning
point, nor an ending point, even if, for methodpbal abstraction, one can speak of a point ofio@agd the
end of the chain relative to a specific knowledgekr, 2002)

Knowledge of fact has got a rather indefiniterglity of meanings.

The categories of knowledge that are taken intoaucfrom the point of view of management are nuwusr
and meaningful. The resource knowledge has inettenomic and managerial literature laws of deffer
behaviour depending on his qualification asti@enbodied, codifiedembrained(registered in the
cognitive faculties of the human brain), embed@ednersed in context) associated with events or
procedural knowledge.

The general term "knowledge" is a process contgirarseries of indeterminate variants and qualéati
aspects, but linking the variations between thewing to each a meaning and a utility in functidrthe
others. Knowledge is a process distributed in evorkt of nodes (Weick and Roberts, 1993, p. 359).

2.The positivist conception has, in the nineteemith twentieth centuries, supposed science astigieepresentation (not dependent on the
subjective point of view) of a nature that was thiniuindependent from action of the thinkingojeat and it was known, in its laws, once for all.
% Stehr (2002, p. XIV) pointed out that the visimfrscience and technology, as external factors ffemilitated the development of an essentialist
conception of knowledge, which tends to severaimiship between knowledge and acquaintanceestild}y, putting unduly the meaning and

action that subjects give to the scientific aechnological building (and not only) of the world



It is certainly not easy to give a concise defimitdf effective knowledge, however Lundvalldan
Johnson (1994) found four dimensions:

1) Know what: is the knowledge of the “facts” wihican be transmitted with data and spread thihaid
of data banks;

2) Know why: is the human mind and theoretical\Wlazlge that is the basis of scientific and techgicial
research. It allows to innovate production processel products derived from it, and reduces trgugncy
of errors of procedure;

3) Know-how: is mainly related to operational ex@ece and to the individual opinion of workeitsislthe
human capital of an enterprise and the variousaboetworks;

4) Know wha allows you to find people who are involved in arthation about who knows what and who
knows what to do and how to find solutions to ne& a&omplex problems. This requires relationallskil
cooperation, communication with different subjeantsl with experts in various areas.

This element of knowledge allows the buildingrdtworks and feeds the formation of social capitathe
perspective of broad and intense inter-activity.

The forms of knowledge illustrated can be learimedifferent ways know whatandknow why are
acquired by reading books, attending coursesyrest seminars, getting access to datab&ses;-howand
know whaare learned primarily with operational experieand are difficult to transfer to the other
following the traditional channels of disseminatmfrknowledge itself.

The identification of the elements that composeadge show as information does not coincide with
knowledge even though it is one of the componédntsrmation is a set of formalized and structurathd
and becomes knowledge only after it has been pseddsy the mind of an individual. Knowledge is iade
capable of learning and cognitive ability. Knowledg the ability to use information to reach emuit,
social, ethical or political purposes . If knedge is an intellectual and interactive capahiiitfollows
that the increase in knowledge includes othergsses than those of information. In the case of
knowledge, the development is done by practiceldayning, by intellectual and emotional involveren
while in the case of information, it's reproductiaf pure duplication of an idea. Informatioraiset of
formalized and structured data and becomes knowledty after it has been processed by the mindhof a
individual.

3. The black box of knowledge

Exploring the black box of knowledge we can fintbtigh the electronic pipelines
1) Codified knowledge
2) Tacit Knowledge
3) Information

It depends on the nature of the relationship betviee senders and recipients.

Codified knowledge

Knowledge is codified when it is articulated , died and expressed in a particular language andrded

or better externalized by memory (Favereau, 198Binges on a range of increasingly complexoast
such as used and applied in industrial desighnigaes, creating an expert system from the fozedli

rules of inference underlying the sequence of stagared to problems and so on. As such, knowlsdge
detached from the individual and the memory andranication capacity created is made independent of
human beings (as long as the medium upon whighkribwledge is stored is safeguarded and the égegu
in which it is expressed is remembered).

Learning programmes are then producedphettally replace the person who holds and teaches
knowledge.



Partially is the key word here because for codificaamounts to the process of reducing human kedgé
to information, and in the course of such transtians some things almost certainly will be alteitt,
quite likely, other meanings will be lost. Whaepressed and recorded, then, is not complete lenmsl It
is a learning programme that helps to stabilizerapdoduce knowledge. When a young technician vesei
a user’s manual, this one does not directly gkmowledge on how to run the machine. That shigl,
manual is helpful and will serve to reduce the £astknowledge reproduction.

In many cases, when technicians have learard are dealing with a more or less standard machin
knowledge reproduction becomes almost instantanaotigssumes characteristics close to those of
information reproduction. In more complex casesydwer, the codified knowledge, certainly useful] wi
only provide partial assistance.

Codification consists in translating knowledge isyanbolic representations so that it can be storea
particular medium.

This creates new cognitive potentialities that nenmaconceivable so long as the knowledge is agddb
individual human beings and, hence, only heard (wdpmoken) or seen (when put into practice) through
interaction with those carriers. Inscribing (thrbugriting, graphics, modelling, virtuality) maké
possible to examine and arrange knowledge in @iffieways and to isolate, classify and combine wiffe
components. This leads to the creation of new kadgg objects such as lists, tables, formulae Téese
are fundamentally important in that they open uwp negnitive possibilities that can provide a franoekv
for the rapid production of new knowledge.

Cadification thus plays a central role in the knedde economy because serves to further memaorizati
communication and learning, and forms a sound Wasitie creation of new knowledge objects.

On tacit knowledge

There is currently a deep debate among econontiets éhe role of tacit knowledge.

It has been assumed that the more knowledgeiistteemore difficult is to share it between pkn firms
and regions.

Tacit knowledge is knowledge that has not been mected and made explicit by the one who uses and
controls it. The fact that a piece of knowledgéaicit does not rule out the possibility of makinexplicit

if incentives to do it are strong enough. It$eful to distinguish between tacit knowledge ttzat be made
explicit (tacit for lack of incentives) and knowlgelthat cannot be made explicit (tacit by natu@=wan et
al., 2000).

Know-whatcan be inserted into databases molw-whycan be made explicit in theorems. Skills embodied
in persons and competencies embodied in organmzatian only be documented to a much more limited
degree.

There are “natural” limits to make “know-how” pdsig and explicit; approximations are only poksib
This is because of outstanding experts whose @ethare based on their unique know-how and firrmese
activities are based on unigue competencies amdgreant innovation may gain extra profits for long
periods.

Knowledge written in a code can be accessed onthdse with access to that code. Two parties caresh
the knowledge or one party can sell the knowledganbther.

Codified knowledge is potentially shared knowledghile non-codified (tacit) knowledge remains
individual, at least, until it can be learnt inadit interaction with the possessor. The sectongich
knowledge is dominated by non-codified, but poédly codifiable knowledge, likely suffer more
difficult practices of systematic progress.

The debate on codification has been complicatedngto the fact that two different kinds of cadeave
been alluded to. Some are explicit and availabtbéaerform of textbooks, manuals, formulas and
organizational diagrams.



The issue of the extent to which such implicit dan be transformed into explicit ones is aroirtigmt
one. It is well-known that organizational diagraamsl management information systems lose some of the
complexity and richness that characterize socistiesys. If these codes could be made explicit, toeyd be
made available to external parties, and mediatidmowledge would become less difficult. Anotheagen
for making implicit codes explicit might be the fdhat, in some instances, this would make it edsie
formulate and realize strategies of chdnge

Some science-based sectors build their activitizisly on codified knowledge, while others operatel
compete mainly on the basis of unstructured aneérmeqce-based implicit knowledge. Thus is not urep
case. Even in the most strongly science-basedrsdettt knowledge will be a key element in their
competitive position and conversely it is diffictdtfind firms that can avoid completely the néedodify.

* Knowledge and information

A basic distinction should be drawn between knogeand information.

Knowledge, in whatever field, empowers its posseswith the capacity for intellectual or physiaation.
So what we mean by knowledge is fundamentallyatienof cognitive capability. Information, on the
other hand, takes the shape of structured andattechdata that remain passive and inert until bye
those with the knowledge needed to interpret aratgss them. The full meaning of this distinction
becomes clear when one looks into the conditiaveiging the reproduction of knowledge and
information. While the cost of replicating infortign amounts to no more than the price of makimgies
reproducing knowledge is a far more expensive @®because some, indeed many, cognitive capabilitie
are not easy to articulate explicitly or to tramgteothers. There are elements that thereforeirettecit":
we know more than we can say.

Knowledge reproduction has therefore long hingethenmaster apprentice system (from a new dgpac
is modelled by watching, listening and imitgtior on interpersonal transactions among membétke
same profession or community of practice.

These means of reproducing knowledge may remahedteart of many professions and traditions, lioey t
can easily fail to operate when social ties uekavhen contact is broken between older and yaunge
generations and when professional communitiestiosir capacity to act in - stabilizing, presegviand
transmitting knowledge. In such cases, reprodoctigrinds to a halt and the knowledge in quesgan
imminent danger of being lost and forgotten.

4. The link between economy and knowledge

The economy deals with scarce resources and pofade knowledge of the necessary means to aévanc
knowledge in fields that are increasingly large andaging, requiring specialized personnel, equipraad
investment in scientific experimentation. In tukmowledge has offered to the economy ideas, isolsit
languages to innovate the processes of productiditansumption, changing the competitive advantafjes
firms, regions and countries. However, for manyadies, the link between the economy and knowledge ha
been neglected by economic theory. For the domithaatry, knowledge has remained a size exogenous
dependent on technology and other external faetmishe relationship between economy and knowledge
appeared to be delivered to the slow evolutiothiofgs. For some time, however, the situation engjing,
revealing a close link between economy and kndgéde On the one hand we can state that the economy
has become a "knowledge based economy" and, asitibe knowledge is drawn by the economic logic of
value: knowledge is expensive!

Now the question is whether knowledge is a godzkialmmaterial, quality to consider how otheods
(materials)?

4 See Cowan, David and Foray (2000) on two diffepamspectives on the limits and the utility of ifiedtion.



Knowledge cannot be reduced to commodities, hapingerties that are not compatible with the cladsic
conception of goods.

Knowledge compared to traditional capital goodsrimfixed capacity in terms of producing additionalts
of goods. There is a formula similar to that whitéhds the input for example of aluminium with thegth
of the production of aircraft. Basically there s function of production that can also determinarnn
approximate way the effects of a unit of knowledgehe economy.

The measurement of stocks, already difficult indhse of physical capital, becomes an impossibleita
the case of knowledge.

In the economy of tangible additional units tha governed by laws that bind an original copy Ipeim
(the first unit produced with the following units, knowledge there is no original, thus the cqae#
additional units is not relevant.

A measurement of the stock of knowledge is impdsshecause we cannot define a unit of a prodact. |
addition, there is a criterion to determine the@ifior the knowledge and motivations that are edeng:

1) knowledge is acquired outright, but the salesdua involve a loss for the seller;

2) the buyer acquires the knowledge once thougbateply in use;

3) knowledge is evaluated by buying it.

The prices, for the same reasons, cannot playotheof reliable indicators. In addition, a signéitt portion
of knowledge is not exchanged, being accumulaig@mcompanies and organizations, and therefor®is
evaluated in monetary terms.

Studies on knowledge reveal that the ways in wkiehwledge produces value, convinces thatitis a
resource “rebel” with his irrepressible autonomyl{&ni, 2006, p. 16). Knowledge is a resource, ttegther
than to produce material means, it generates valways very different from those typical of ttecfors
considered outside the mainstream (roads, shipsrts).

The role of knowledge, within an economy in whibh £ngine of the system was the production of goods
and services, was to maximize productivity with tise of better techniques. Knowledge used in this
allocation is made in view of the calculation @nvenience identified by the excellent stateméetch
operator and the market (depositary of pricing idoyiiim between alternative destinations of resesjc
These elements are considered as exogenous olatddécand if they are public information, they dwot
discriminate traders. Under these conditions, Kadge disappears from the economic sectors: threesca
resource of classical and neoclassical theoryniavailable resource, but not that one that igitive. In
the traditional economy it is the scarcity of theource that gives value, without attributing kisowledge
a valuable role. But it is now known to live in @rd built on the knowledge for the generation oéomic
value and competitive advantage.

In the era of knowledge, economic growth and cortipetposition depend on the amount and quality of
learning processes carried out, the possibilitsgaafess to knowledge distributed in large networks a
reliable outside specialists and strategic partreard finally the ability to propagate in basinsueé
increasingly broad knowledge possessed, extradtirthe end, the maximum possible value.
Knowledge produces economic value through thevietig channels (drivers):

a) with the multiplication of the uses and the ubelue obtained with the knowledge of departure;

b) giving a meaning to the “endogenous” subjecatixperiences, making them more valuable in terms of
identity operators in action;

c¢) with the self-regulation of social relationshipstween the actors, building effective rules goirey the
mutual dependence is put in terms of sharing kndgdeand its economic consequences.

The classical concept (and neoclassical) productiaapital referred to as physical transformatiéthe
starting material is not useful in finished produgrofits).

Knowledge is a factor that has a particular wagerieral value. It must be organized, encouraged,
empowered to increase value. If Peter Srafther60s wrote: " production of commodities by nmeeah
commodities" (Sraffa, 1960), now we can paraphtpeeduction of value by means of knowledge".

The work has become almost totally in roles t@as#ts, cognitive labour, i.e labour used to produce



process, transfer, or use knowledge applied tmuanpurposes.

With knowledge, workers are increasingly beingsidered as a cognitive resource, which goes into
production (knowledge workers) to be paid not fa hard work done, but the skills we have madetlaad
results achieved (Butera et al., 1997; Nonaka atadchi, 1995; World Bank, 1998).

Today, not only work is cognitive, but also italconsisting both of material goods (machinery,
inventory, etc.) than assets of on invisiblemgiale nature (Itami, 1987). The intangible asset
fundamentally relational capital (the network) aodial capital (Coleman 1990; Putnam, 1993).
Knowledge is a resource closely linked to netwankshich it circulates, in which it propagates ands
renewed and in relation to the flow of new expearesit is realized. Among others Golfetto (2002)
underlines the fact that to produce value therstrba put into effect an efficient mode of comptegnitive
circuits, requiring specific skills and knowledgamagement in the economic exploitation of knowéedg
possessed. He goes on saying that the player sd%) creatively his knowledge in an intellectual,
relational, social territory, is the winner.

The knowledge economy is one in which the econamgight of the sectors related to knowledge has
become dominant (determinant) and in which theesbmtangible capital in the total capital stdws
become greater than physical capital, doubling/een 1929 and 1990 (Kendrick, 1994).

The analysis of the process of growth of the UcBnemy carried out by Abramovitz and David (1996)
reveals the following. During the mid-nineteentimtcey, the growth of physical capital per hour weatkhas
contributed to two-thirds of the increase in laboproductivity, the contribution in the twentietbntury
has fallen to a fifth of productivity growth. Theskements show that the new technical progressg
relative increase in the marginal productivity aptal and consists of education and training, ompment
of the organizational structure (management stractystems contract).

In the past, knowledge-based economies have em#rgreyh an increase in resources devoted to the
production and transmission of knowledge (educati@ining, research and development, economic
coordination) and technological innovation (newhtemlogies of information and communication), actasy
a factor for the structural changes.

The term "license-based economy on knowleédggptures a new quality in the organization and
management of modern economic life in the fact tiraideterminants of the success of businesses and
national economies are increasingly dependent®ability to produce and use knowledge, which isemo
and more to "knowledge-intensive"

5. Knowledge as a productive force

Knowledge has always been an essential resourtrifoan life and therefore of its economy. Even the
production of homo sapiens was considered an "egpévity" because it was different from all other
production activities, natural or animals, as emtbin the work of the intellectual capacity of thanan
brain, but its management occurred in an unconsaes@y and without taking into account the imporeaot
the relationship between knowledge and value feersg centuries.

The explanation for this delay is the fact thatremuic science is born with a deterministic sciéntif
program, which is still in the following. Knowledghowever, is inherently complex, non-deterministine
knowledge economy cannot establish from the oatsain adequate framework to represent industrial
capitalism, because two polarities of its obj#fae economy on the one hand and the knowleddeeof t
other) on the ground that it contradicts methogpland it has been hidden for a very long times the
crisis of Fordism that highlighted a rapid andtiauous increase in the complexity and indetergynan

5 Marshall in the Principles of Economics attributedknowledge a founding character of the capitalié the nineteenth century, is saying that:
"Capitalism consists largely of knowledge and oigation. Knowledge is the most powerful productieece ... the organization acts supporting
knowledge ", p. 115, 1965.



which the economy must respond. The big machihesptocedures and the algorithms and programming,
in which Fordism had built the principles of apization of business decisions, are too rigid fpecwith
economic events that are not anticipated. Totadagm intelligent way to the complexity, it mussort
heavily to the one resource that is able to marnthgecomplexity: is knowledge (Antonelli 1999; &gr
2006; Rullani 2006; 2004).

In particular it should be noted that the knowledgeneed to deal with the complexity that is natrgpted,
but the experimental one that arises from the evamd the reflection on the events, or that iséinds of
men, and in the knowledge of organizations capablearning: you can call knowledge in action
(Malerba and Orsenigo 2000). In fact, between dediknowledge and experiential knowledge (or fluid
knowledge), which operate in different contexts angredictable action, there is a subtle connectidmch
is established as a result of modernity (Cowan idydsoray, 2000).

By March (1991) the link between codified knowledgdich serves for "exploitation” (to produce reves
from what we know) and experimental knowledgeichiserves for "exploration” of the new, it igth
there would be no exploration without revenuesegated with exploitation, and it would be notsgible
to go on for long with the exploitation if someath®@es not invest in the exploration of the newirSihe
knowledge society both knowledge are needed.

David and Foray (2003) argue that labour and cltpétasformed into knowledge produce value, chaggi
everything, because knowledge is a resource alebpkii generis, that does not behave at all hieedid
"inputs" discussed in the manuals.

Knowledge, in the first place, is a resource timatontrast to the traditional "immovable" and "ing' is not
consumed with use. Indeed the use renews and deepeking it a non-rival resource when you aregisin
it. David (2001) notes that knowledge is not afdfer which ends with the consumer, you are nohite
make a crop too. On the contrary, it is likely thatill be enriched and made more accurate ifrthmber of
scientists, engineers and craftsmen are allowedrpete with it.

Secondly, knowledgkas high production costs (for the first use),dldw cost or a nullification of
reproduction. To reproduce millions of copies @wknowledge costs little or nothing, for each &ddal
copy. This means that knowledge has a special egfrscarcity when it is lacking at all (before
discovery, invention or solution to a problem), bate we get the first unit, it becomes reduntactuse
it can be replicated for any further use, withadtrictions on quantity. This has the great adgentd
making the resource available to a very large nurabpotential users, but has the disadvantage of
dropping to zero, or nearly so, the price, if kiexge is offered on the open market.

These elements lead to a contradiction: a) on tieehand, the value of knowledge to be best "foiesgt
must propagate on a dock to use as large as possialmarginal cost of zero; b) on the other pafé of
this value should go to those who have product kedge, to remunerate the original resource usetther-
wise it has less incentive to produce new knogded he value of the product to be appropriatenby t
research centre, company, etc. other-wise ifritsitution fails to appropriate the profits geaied by the
new knowledge, it will not invest in R & D and lewlogical progress will suffer slowdowns. So, wasin
build a system of artificial monopolistic restrami of supply (by secrecy, patent, copyright or othe
"protections” of contracts). Or, we must develamaperative regime (chain customers and suppliers,
consortia, networks), community (sharing, peerdefpexchanges) or district (mutual imitation) inieth
knowledge is exchanged (Lanza, 2000) or copiedréer or almost with tacit or express agreemenhef
manufacturer.

Thirdly, knowledge is different from all other gaodt is not normally a means to an end becaustheas
experience of knowing often involves the person wiakes it, changing his view of the world, his
sensitivity to certain issues, and, consequenidy,deepest identity. The knowledge has the spabitity to
create value by acting on the ends of the subgsstsreate meanings, lifestyles, backgrounds cérexpce,
desires, etc..



6. The typical production system of the knowledgeconomy

The knowledge economy creates value through tlypEstof cognitive processing:

1) Effectiveness. The knowledge economy must eretlity for the final user, i.e. an additionalded
value, the effectiveness of which must be mainthmeer the entire circuit of propagation, not ofdythe
first uses. It must be creatively adapted to treratteristics of the different contexts of use. T&ese of
knowledge is never a mechanical replication prooédise original, but a continuous regeneration of
knowledge from which you started. It is necessarget in motion a process of transfer, adaptaticegtive
reworking of knowledge when it comes to extendimg pool of propagation (Grandinetti, 2002). The
effectiveness was designed from knowledge manifessth in two very different ways:

a) through an objective improvement in processgoerdnce (cost reduction, with the same results or
products, new features).

b) through a subjective experiential knowledgaems of meanings and emotions that it yields.

In the first case, the effectiveness of knowledglnked to technique efficiency (engineering) érid based
on functional performance that is measurable iltighout determinism.

In the second case, the effectiveness dependsynaairihe intense practical experience of the usey.
something fundamentally different from objectivéeefiveness which is linked to the functional
performance of a useful object. The subjective eqption of knowledge is realized both in its cangtion
and in its production and propagation. Knowledga tisflective process, in which an important pathe
utility produced by knowledge is not in its consuiop , but in its production and dissemination.

2) A multiplicative propagation that occurs by ugiknowledge in other applications;

The second step for which knowledge produces valite propagation that makes it possible totipiyi
the value by users, by widening the basin of &use in time and space.

The value of knowledge generated by propagatioreases as the number of re-uses.

Ways to increase the value of reuse are several:

- increasing the value of the products;

- increasing the geographical basin or the perfdth@ in which the same knowledge, with the adtte,
is used in the solution of problems;

- developing new applications to problems and aneagnitially considered in which knowledge is fal
useful.

Today, what makes knowledge a feature resour¢leispecial nature of its reproducibility, whicke¢a
place in a path of decreasing costs. The costrisastrated in the first unit (or the first applicat of
knowledge) to produce it we embark on a long anzkriain process of learning. Once we have found the
solution, subsequent units of the same knowledydwiobtained at costs far lower than the finstsbme
cases, we can reproduce the initial knowledgenabstl zero cost or none at all.

The reproductive multiplication of knowledge geates benefits for the users, however, rarelysgtet
manufacturers who invest and risk to provide neavidedge or develop new applications.

3) A rule owner who makes sustainable a procege@sence of a weak protection proprietary orerat
all. Knowledge to create economic value and cortipetadvantages must enjoy: a) of use effectivgnes
e. it should give rise to an economic value, bidltiplication of uses that should enhancevhiee
produced by hand to the hand knowledge propagatas) rise to an increasing number of re-usesifc)
propagation of the fruits obtained with the us&mdwledge according to a process that assignscto ea
subject in the chain part of the value produceffickent to keep him active and involved to thedtion
performed.

If you don’t safeguard the ability of appropriatiohknowledge, the return on investment in new kieclge
tends to zero and also the manufacturer fair jglakged on the market from who doesn’t pay forrtgets to
the legitimate producer of knowledge used. On therchand, a knowledge of special protection can
determine high prices for its use by the monopg@tisbducer of knowledge), excluding use to manyeptial
users, resulting in the reduction of socialuegbroduced by knowledge itself.



In addition, the knowledge economy must rely on aorexpertise, which are of two types: one is rdlabe
the use of information and communication techn@sgwhich create complementary problems between
man and computer; the other regards the skaisitidividuals should have to deal with (mastee) th
permanent change that requires learning skillsghdar beyond the technology of information (Hhwaitel
and Weil, 1992). In this context, learning is tibdigy to design, implement strategies in respoiass&hange
and the unexpected: the skills to be acquiredraegactive and cognitive skills. The skills include
knowledge of a particular discipline and the apild apply that knowledge to the solution of teciahi
problems (Anselmi, 2009).

More generally, knowledge-based economy is theisitiqun of "know how to learn” and has as its key
objective: education and training. The exclusive af the school is important, but too limited (Bn@han,
1999), as education and training should also irevplersons temporarily or definitively deprived of
employment.

In the knowledge-based economy, the educationairtyopties for all ages is guaranteed by the public
sector, having a central role in the exploitatibthese opportunities to acquire the skills andvidedge
required.

It should be noted that knowledge is not an albeaancept but is defined based on the contexhiciwit
is immersed (Tyre and Von Hippel, 1997: OCDE, 1996

7. Property of knowledge

The new knowledge is in part produced by the mah viriventions and in part with findings. The latte
consist in trying something that exists, but thatas hidden. Invention is the result of a new jdga new
production process, a new product, a new orgaoizati production.

Knowledge is characterized with respect to othetois, for its fundamental quality which consist®eing
used, without being consumed and therefore to b#adle again for other uses, there by multiplyihgis
property of resource knowledge generates two iations that don't arise in the traditional notidrgoods:
1) the production of knowledge is an irreversihiegess that leads to a rupture between past amefut
2) the value of utility that recovers from knowledgroduced is potentially infinite.

When we reproduce a good material there is eggothat covers all operations for the produaticthe
first unit, therefore, cost of production and reprotion are the same thing. In the case of knoveedg
however, in the reproduction process it does ndahgough the same stages. The reproduction of
knowledge, that can be done by copying, imitataong learning side compared to what the first
manufacturer produced, takes a different romfthat taken by the original production.

The second novelty of the knowledge in economy eom& the way to generate the utility value fittven
use of knowledge as a productive resource.

Knowledge is a renewable resource to infinity (atast zero cost); it contains a potentially infnstock of
useful value. The process of its spread in timespate increases the overall value. The multipher
increase the value of knowledge generated by fiigsdin even at levels incommensurable with the
manufacturing costs initially supported.

As a result of two novelties (irreversibility, ity value theoretically infinite), knowledge becema
resource with the following features:

a) it is not a scarce resource: its uses arearapetitors (rivals) with each other and leadamzthe
opportunity cost” of each. Knowledge once producleylJower costs of reproduction can expand therdff
society as a whole, but not for the original prastuaf knowledge that would have the convenienaestrict
its use to support artificially the price;

b)itis not divisible, in the sense that itstdgsminimally attributed to a single use. In tlentext of
knowledge, the match between revenues and isogsy imperfect both in time and in space, gimise
to externalities;

¢) it cannot be excluded: the non-excludabilitytef resource (resource not excludable) knowledgates
advantages to the owner but also to third pawi#sout paying the fee.



d) itis not instrumental: knowledge is a reflexresource acting both on ends than the ideotit
subjects involved, so it cannot be a means tefgativen ends and changeless.

Therefore, the construction of the economics ofledge must be governed by laws that differ
substantially from those applicable to labour, tdpliand.

8. Towards a learning economy

During the last decade of the twentieth century a close relationship was created between knowledge
and learning in economy called “ learning economy” (Lundvall and Johnson, 1994; Greghersen, 2001;
Lundvall, 2003).

The knowledge economy can be classified according to two fundamental factors: a steady upward
trend in the share of intangible capital in production (e.g. education, training, etc..) and a pervasive
spread of communications, technology and information.

The combination of these two phenomena generates increased investment in activities aimed at
production of knowledge and at a simultaneous acceleration in the processes of reproduction and
transmission of knowledge. In a knowledge-based economy competition of enterprises is determined
by the quality of processes, by reducing the timing of decisions, reduction of delivery times for new
products, adoption of technical innovation and organizational processes of production on farms and
external institution. It is important to develop the professional skills of the workforce in the various
levels of the system considered (corporate, etc.). They are essential knowledge, distinctive skills and
know-how. Hence the concept of economy of which is the evolution of the knowledge economy, as it
seeks more about know- how to do than only on knowledge.

Lundvall and Johnson (1994) argued that it was more appropriate to speak of learning than
knowledge, as in the large and rapid changes a short life of knowledge was observed, instead of , the
ability of learning and of adaptation to new conditions were critical factors, that determined the
performance of individual, regions and Countries.

In the neoclassical approach learning is to an individual scale, it is a learning experience or "learning
by doing". It is an automated process and without costs.

In modern evolutionary theory, learning is a multidimensional and cumulative phenomenon with
local character and a strong dimension in a cognitive chain model of Kline, Rosenberg (Kline,
Rosenberg, 1986). In the chain model of Kline and Rosenberg, learning is a process that has a variety
and multidimensionality of contents, trajectory and mechanisms that are linked to different sources of
knowledge. It involves relations with other actors as clients and partners (learning by using, learning
by interaction).

In evolutionary models, learning also plays a key role: It is not simple acquisition of information or
Bayesian learning, but it is especially construction of new representations of environment and
development of new knowledge and skills that allow companies to exploit the opportunities that will
be presented to them.

In a learning- economy innovation is perceived as a learning process that is interactive and
depending on the cultural and social institutions. Learning is a direct activity of solving specific
problems.

Learning is not a simple acquisition of knowledge, but it is a construction of new representations of
environment and development of new knowledge and skills to realize the opportunities that present
themselves to businesses.

Different types of learning have been identified: learning by doing (Arrow, 1962), learning by using
(Rosenberg, 1982), learning by searching (Nelson, Winter, 1982), learning by interacting (Lundvall,



1988), learning by monitoring ( Rosenberg, 1990). Learning and skills are strongly linked: learning
skills and nurtures the amendment, greatly influencing the process, speed and the direction of
learning. Even the imitation often requires by the imitator skills and learning advanced applications on
similar domains (Nelson, Winter, 1982).

Moreover, learning is local and contextual and different sources, the modalities and objectives of
learning and it is closely linked to increase and generate new knowledge.

Another key factor of innovation is on the R & D and to non-formalised learning.

Learning not formalised, it is an activity noretsed to solve specific problems in technologydpotion

or market and it can be a learning experienceauoddnteraction (Malerba, 2003).

The other report concerns the research and infmvat a process that is interactive and colleclitie.new
knowledge can be considered as a process "chamthyuts emphasis on the complementary aspects of
the innovation processes, interdependencies armaetionsand in addition, the role of actors from various
innovative in generating innovation with signifi¢amplications for innovation conceived as a systnd

the development of concepts such as national aad $ystems of innovation.

Research will be based on knowledge and skillsakist and we can say that among them there is a
dynamic relationship. The research increases tiis #kat would improve the absorption of knowledged
a more advanced research (Cohen, Levinthal, 1989).

In conclusion, learning is a process of acquisiiod accumulation of knowledge by companies tiad t
place with research, learning, skills and prohecactivity.

9 . Qualitative changes of the emerging knowledge

The analysis of the theory of knowledge highlighitethe previous pages require updating procedses o
growth and organization of the economy and they @oseries of large qualitative changes on which to
argue. They are:

a) a new system of ownership of productive acsiti

b) an active role in the territories;

c) a different role of people in both productiomamnsumption;

d) a different conception of time;

e) a massive flow of externalities, discontinuitesl asymmetries characterizing the propagation of
knowledge;

f) the complexity of the economic and social wasfdhe post-modern (or second modernity).

9.1 A new system of ownership of productive aEtsit

In the classical tradition, the concept of propevs grounded, to material objects (buildings, pangint,
consumer goods, etc..) and work as the resourceravfriree workers, which "swap" with the land and
material objects of the holders. The property iatés the ability to exclude others to the enjoynedat
material object, but with modernity the primary guative force is no longer the land and work become
progressively cognitive and the knowledge byribdduced. The new features are constructed by the
productive power of knowledge that is: 1) a somaburce, in the sense that its value dependseotirituit
socially shared, which spreads and regeneratetitent. It is a circuit that is not appropriabjesbsingle
owner. Institutions that protect intellectual prageights are weaker than those that protect theeoship
of material goods. The property "knowledge" hasuaiower power of exclusion, and it may be e)sdi
on individual phases or functions of the circuitlamot the whole of knowing and knowledge, 2) a peas
resource, tied to no salable capacity of the minti@worker. Knowledge can be sold, but not tgtall
moved. The knowledge, skills, abilities are in pafated to the person who owns them.

The production force that the work moved to thevdeadlge is not fully appropriable by those who have



financial resources and organization of the meanthk production.

The knowledge employed in the economy is a knovddtgt is open, freely accessible, which, however,
gives rise to a contradiction, enhances the resdurowledge produced largely out of the marketdpéne
public and freely accessible to the low costs pfaduction.

Under the system of regulation of proprietary krexdge, it has not arrived to find a balance betwken
propagation of knowledge and defence of privatevenience to invest. Extent necessary to prabect t
sustainable intellectual property rights. In #iisence of these rights, there would be advantageou
produce (exchange) knowledge, in other words vtleisld not be produced, or manufactured for the car
would be consumed in small circuits, keeping ashragpossible secret.

In the absence of legal protection of intellecturalperty, the producer (fair) is displaced in therket by the
"unfair” for not paying the legitimate owner of thghts to use, however. protection of intellectpidperty
also has its drawbacks.

The most serious drawback is the expensive acoesstain fields of knowledge that can inhibit ¢régy,
as it excludes all those that would like to gaioesms to knowledge for the sake of experimentatioh a
curiosity. Any use of loss leads to a reductiothefvalue produced by social knowledge itself.

The area of knowledge in the public domain thaokifi¢ role of science has led to such innovatiwhgch
in the future may shrink making it less populardogative work and capital investment in innovagion
(David and Foray, 2003; Hatchuel et al., 2002).

It needs to find a compromise between the inteliegolved, beginning to create processes and ffole
sharing between the parties involved.

In the knowledge society, institutions and theitiglto mediate in a shared manner between diffegri
interests become the focal point.

Intellectual property has two basic functions: ol ¢he exclusivity and the objects on which thersuch
exclusivity, allow the actors to enforce their ighThese features reduce the uncertainty.

The intellectual property rights defines the setiglits granted to the one who invented a new heégin a
new idea. It is an object of property the realmatf the idea, the principle, but not the idead tre
recognized as being part of a common fund of hukmanviedge.

It follows that the objective is not to "protecetproperty,” but that — it is much more relativpreviding
the foundation for the dynamic propagation of krexige (making it convenient to invest in the prouturct
of new knowledge), then the right of exclusion mausstimited to what is needed to achieve this goal,
excluding all cases in which the exclusion wouldéna counterproductive effect (limiting the propaga
static and dynamic rather than to stimulate it).

Especially, we have counterproductive effects@iteh unjustified in all cases in which the proimc is
not offered to the additional knowledge that aeerésult of a work of original invention, but igjtered to
make exclusive use of structures that already @xisature ( certain biological diversity, for exala), or
the evolution of a sector (some software programtigily in the public domain or amortized over &jrand
cultural history (some marks, or become part ofciblitective identity). If the author merely repraduwhat
already exists in nature or in history, he shawdtbe preventing others from doing the same, if go not
want to reduce the static and dynamic propagagpalgilities of existing knowledge.

However, the work on standards and their pragmesticis only a part of things to do. In additionHis, it is
to carry out a work that aims to create relatiopstiased on shared awareness and dialogue of ldgeyle
language, rules, projects. This work is invaluabj@u want to get out of the logic of scarcity agwhbrace
the multiplication organized (Rullani, 2006).



9.2 The active function of the territories

Territories emerge as points of a system of dimsiblabour, local / global. Today we see thagrawving
part of knowledge is localized. Economics redisceibe territory because it rediscovers the cognitdle
(Becattini and Rullani, 1993).

A major change is the economic role of the teryiiacreasingly linked not so much to the classical
knowledge localization (distance, location, equiptnéertility, etc..) as the cognitive circuit thaettled in
places making them different from each other. Time fof the XXI century, or of the knowledge econgm
is not the task of producing what is being askexd td» propose oneself to govern the knowledge of
networking, of putting to work the knowledge of@work to variable geometry (suppliers, customers,
professionals, etc..).

9.3 A different role of people in the knowledgenecoy

In the knowledge economy people cease to be &blatividuals, as the orthodox economics consriae
represent them. In the economics of knowledge lpeame individuals who develop projects, take atities
and assume risks interacting with each other.

People involved in the production and consumptiotknowledge are building a social network of
relationships parallel to those of the markeisithe interpersonal network, in which they excheang
performance gains and property rights, in whicly tsechange mutual recognition, cooperation, sdigal
People connect these two networks to make them withiout getting in each other. It is a personal
capitalism that uses the resources and personabriet as means for supporting the division of cogai
labour.

Knowledge is produced by people who live in demserpersonal networks of shared meanings (exceeding
the only instrumental reason (Habermas, 2001; Iic2000).

The first modernity was developed through formkradwledge that have dispossessed workers and
consumers of their intelligence and closed widesghaeccess to private knowledge, exchanged on the
market.

The knowledge used in the first modernity has beeorporated or in machines or in organizational
circuits, capable of excluding the social knowledgd intelligence personnel, however, when the
complexity of knowledge used in the productionuspoit from the places where it had been confiremtial
knowledge and personal knowledge emerge at thé&dmiteof the resources to be mobilized. This is a
profound reason for which industrial capitalison ihachine capitalism) has become personal cegpitali
which focuses on people and their capacity foratiite.

In the knowledge economy the meaning of work isamdy to work to earn a wage. It has become somgthi
more complex and changeable to be built withinctbrmunity of men working. The risk-taking,
willingness to cooperate are results that cannatdt@ined simply by paying, but requiring the miaifion
of personal deep energies, unreachable if we snerslourage opportunistic conveniences. The fism
cooperative activity, which contributes to its cgd@yn to generate meaning for people most direotiglved
in the activity. Different networks and personadliegs can make a big difference in terms of préiduacand
use of knowledge. In the knowledge economy pebpt®me important in the consumption also. The
consumption returns to play a creative role. It wasnomaly of the first modernity to concentrat@awer
on the offer, reducing the demand for a passivepoment, which delegates to others the interpostaf
its needs and the creation of its desires (Mic&8B8).

A consumption re-customized and re-socialized b&soaconcentration of desire, which brings new
elements of value creation.



9.4 Knowledge economy: another view of time

In the knowledge economy the order is experientathyatime and is not the result of the stabilityre
physical universe and its laws, but an evolutiat thkes place over time, which is creative, bez#usan
change weak fluctuations or contingent events tkentiaem durable structures.

Knowledge, on the one hand, creates an irrevétgildvery knowledge subsequently produced will no
longer be produced at the same cost of the fidtsagond, to maintain the validity of the knowledtyéhe
course of time, but it is necessary to continuagidate it, adapt it, re-invent, supporting c@atisich steal
resources from other activities). Knowledge isdistributed over time, in any order, but it is angaed in
paths made of steps in trajectories that are rezalle (Dosi, 1982). In its evolution, knowledge i
developed for subsequent explorations that allowtgdrack the learning processes that occur &dreift
times.

New knowledge must continually be intercepted alosbrbed, while that one held lapses. Suppattiag
fixed cost of the first unit you change the codtalbsubsequent units, resulting in an irreveesitthange.
The more rapid is the possibility of losing cohtwbthe owner of knowledge the more rapid nhest
propagation for the compensation. As a resultathplifier multiplier space has to be counteractedé-
multiplier time.

In an increasingly knowledge-based society sugdepb frequent changes of equilibrium of the syst
propagation becomes much more accelerated in ynedoming unprofitable knowledge after a very
limited time (a few months), whereas in the pabappened after years of slow and calculatedsldh.
The lifecycle of the products expressed by new kadge has been greatly reduced, resulting in a
continuous flow in all fields of application of kimedge.

9.5 Externalities discontinuities and asymmetries

The propagation of knowledge voluntary or involuptgenerates ideas that cross the boundaries set to
protect the confidentiality and proprietary contist all levels of the value chain are generatetgmalities,
which occur when the investments made by the pmduaf new knowledge produce benefits also forrsthe
(users, imitators) who did not support the costsrasks of producers.

Externalities produce asymmetries between diffesabjects, and distorting competition. The preseriice
knowledge multipliable at no cost (or very low gattermines important discontinuities in the value
generation.

The existence of latent knowledge makes diffidudt application of knowledge received from outsimle t
grow rapidly to a few orders of the value geneatdig the latter. When the latent knowledge lacksd
when there are no more than the difficulties entenal, the multiplicative mechanism stops. The
propagation is not a continuous process, it gogsmstop-and-go dependent on the context of ame by
the case, in a cycle that is quite unpredictakjeai.

9.6 The complexity in the world of knowledge

The production of knowledge in the world of comjtexXcharacterized by variety, variability, uncrtty

or nonlinearity of dynamics of the phenomena ands®s of action), assumes potentiality that can be
realized only gradually and by successive adaptatio the situation that will be created. Knowletigs a
value for the customer if the producer is at theise of those who must use it creating relatigosihat
are not of inter-dependence, as is typical of ndtaorhe bond lasts, behaving in a certain extatits that
are not easily predictable.

Traditional economic theory still has its centregravity on the static balance and on the alion of
scarce resources to alternative uses.

The knowledge economy cannot be based on thesemtgnit acts as a dynamic force that is not



manageable in the usual trade-off allocations.

In the knowledge economy the plot of subjectivitieat are compared through markets and institutions
become less impersonal and less individualistic.

People less reliant on the automation of machinerganization (hierarchy) and rediscover the rtedue
involved in choices with their intelligence andlapito exploit paths that are not fixed in advandethe
heart of the economy returning people not indigid. They are persons who have networks of
relationships, meanings that make them interadabypavith others.

The individualism of early modernity has a libemgti meaning: the abstract nature of the marketgtan
rules dissolved the single from the social bond tiaa kept him a prisoner of prejudice to the ddwiad.
There is illusion that markets can effectivelylagp, in all fields, the social link between pleodhe
magic of markets turns vices into public virtuBat the knowledge economy that has remained in the
background of early modernity, emerged with fulicen When we use knowledge to create value, ereith
production nor consumption can be done on an iddalibasis. The production of knowledge generates
meanings that have value only if others make their bwn.

The social bond of community networks with its céexgty of interactions and personal meanings reggac
the mechanism of the markdnhdividuals and markets remain active but they dbaperate more in an
abstract space with no other features, also. thygepties of non-excludability, non-rivalry and
cumulativeness of knowledge allow to operateoinditions of increasing returns almost endlessly.

10. Economics of knowledge and innovatiotheory: past and future

The economics of knowledge within conventional models of neoclassical and Marxist origin remained
only as efficiency (thatis, as a factor of simply reducing of transaction costs). Such a system that is
modified by the changes of the saving factors, in a particular job, rumte the trap of quantitative growth
and threatens to create social and political inltyablrhe knowledge economy, in this perspectilicomes
an economy of quantity (cost reduction) whose imliate result is the emergence of unemployment that
likely remains so if there are obstacles to thauianeous increase in the quantities consumecsketl

for. We imagine the consumption of goods and sesvin the context of needs given with a path of
decreasing utility. This economy promises to dntiee world, but finishes to impoverish it permiathe
detaching the production from work.

The new knowledge economy has tendencies to rentoeinemployed job, but it constantly needs
intelligence, professionalism, creativity. Thereiseed to explore the possible and to use théisesith a
new cognitive work that must be continually addethe previous job. A job that cannot be deleg&ted
machines and automatic processes, but requiréswblvement of human intelligence that uses
psychological energy, attention and participatibmen (workers, consumers, citizens). The knowledge
based economy turns out to be intensive labour.

The knowledge-based economy in direction towarddaarning-economy uses time because it haseto us
intelligent work to explore spaces of possibitityat the machines could not take as its field tibacThe
work-time is spent in paid work (of employees amdeipendent contractors), sharing, communicatiash, an
partly in active imagination, creative leisure ((Masi, 2001). Finally, a part will affect the comsption
started to become more and more complex and expigrén fact, the knowledge can be used to cover costs
and risks with limited fields of new possibilitigacreasing the complexity, the economic valuewf o
experiences of production and consumption.

In the knowledge economy there grow possibilititaation and appreciation both at work and in
consumption: the new knowledge help people to mamaore complex tasks (more open to surprises and
innovations), to experiment with production capaditey previously did not know.

Schumpeter's theory of innovation picks up the ifethe classic cognitive aspects of the proceshvidion

of labour (Smith) and the role of general knowledgd science in the development of the long-terrargyl



in the theory of the excellent allocation of nes@s and long-term accumulation.

Innovation is a form of knowledge that experiengessibilities that cannot be calculated in advabae
they are born from the intuition and the assunmptibthe risk of the entrepreneur innovator. Inrimra
constitutes the connection between the economierend the technological-cognitive ones.

In the Schumpeterian view innovation is a phenwné'exogenous”. Over time there is a need to build
models that can incorporate knowledge as a proguotisource that has its own dynamic and its own
productivity. With the endogenous growth modelsogs) 1988; Romer, 1990) of neoclassical theory,
knowledge becomes a productive resource that i®eddnl in "human capital” (education, training,
competence) or in physical capital (machines, prtgjetc..). It becomes a part of the economidehand

it is no longer assigned to exogenous dynamics.avew the simplifications assumed of knowledgene t
endogenous growth model (a kind of technologicafficent), space-less, make it little respondivés
characteristic properties in the real economy,rdgstg complexity and novelty.

According to Foray (2006) knowledge is a complexdorct and the degrees of freedom that requires the
removal of from simplified models with devastaticmnsequences for relations systems of knowledgeeba
economies. The new potential knowledge to becoraraic innovation has to become through
conditions much more complex. Among others, Do38821, 1984, 2003) states that knowledge needs tim
to be aggregated, integrated, become consistemthétcontext following trajectories that cannot be
compressed in mechanical algorithms that can gafvm in advance. Furthermore, in this contex, th
subjects (people, companies, territories), anattmeexts in which they operate (culture, institaip
paradigms and national systems of innovation) lzakey role (Lundvall 1992, 2002; OECD 2009).

The master plan of economic growth must go towtrdsxploration of the new, that through explaitat
on a larger scale of knowledge determined. Theedfas very important to engage in the activity of
exploratory consumers and workers as persons, eagiog the search for the most complex and immersiv
experiences that are the condition in order thatréserves, in productivity that are latent, taiored in
cognitive work can continue in the future to getervalue and economic growth. Capitalism becomes
cognitive not only because it uses so widespreddrdanse the knowledge accumulated in the pastlba
because it needs a growing stream of cognitive wmekplore new possibilities. In the presence of
complexity and excess non-adjustable, work capédlin the old knowledge can co-exist with the fiew
the exploration of the new and the possible.

Knowledge is linked to understanding, developmeidt @assimilation of information and therefore has a
cognitive dimension. In addition, the diffusion khowledge -- as it is known -- is not automatid aoes
not take place freely. Indeed, companies haverdifteabsorption capacity and use of external eiggert
Moreover, the various characteristics of knowledgermine its transferability: more knowledgéaisit or
not codified , not teachable, not observableoimglex or on part of a system, the more diffidui$ to
share it between companies, people and regioimg€y¥y1987). In particular, tacit knowledge @ay- as
itis already known -- a significant role in timmovation process and it confers benefits to camigs not
being transmitted through formal channels and pabitins. It develops with the experience and peailson
interactions.

Finally, innovation is production of new knowledge that hamemic value because it is used in production
processes. An innovative process then incorpoafiesent forms of knowledge and learning that ease

the productivity of production factors, fueling @omnic growth and laying the conditions for acliev
economic development.



11. Concluding remarks

Fordism had spread the use of large machinasalgrocedures and algorithms and programming &b de
with the events, bits crisis has highlighted how these turned out ttoberigid to allow the economy to
cope with events and varieties which have not egéch(determined) or which are more generally cempl
To cope with the complexity, we must resort to masdoses to the only resource that is knowletigs,
can make tractable complexity.

The knowledge we need to deal with the complasityot that which is codified, but the experimeraiaé
that arises from the events and thatn reflection on the events or that is in the know-hofwrganizations
capable of learning, called: knowledge into acfworking knowledge).

Codified knowledge and experimental knowledge lj@dfknowledge) are not opposed, but linked as
follows: experimental knowledge serves for the eration of the new, that codified for the expltida of
what is known. In the knowledge economy both haeeds: there would be not exploration without
revenues generated by exploitation, but we coatdyo on further by exploitation without investirig
new exploration. They are two sides of the coin.

Modern economics is more than ever aware of th@itapce of knowledge and learning. New growth
theory and new trade theory assume a strong litkdam the increase in the knowledge base and theta
productivity growth. The last decades have witneésseexplosive growth in institutional economicsl dme
economics of innovation. In these new fields, krenigie and learning play a pivotal role in economic
development.

New theories of the firm focus on building capadt@ and competencies. Management literature has
formulated the term of “learning organizationsihdamental for theoretical developments an@&sjly
for practitioners but, in almost all of these edmutions, the understanding of knowledge andrieay
remains narrow.

The knowledge factory never stops working to thghim of creation and depreciation of knowledge that
speeds through, besides some processes are héinvedibning, others have been monopolized and
accessible for a fee and others are not colleeiili

It should be noted also that the transformatiomegged by the knowledge generated organizatiomhl a
institutional innovations that need to be solvieddeal with) many challenges to be by the indrepsse of
intellectual property and the extension of new f®whpublic properties, which are forces betweemtin
opposition. In fact there are strong disparitiesieen countries for investment in knowledge (déffe
levels of public spending in education and tragnidifferent levels of private investment in resdaand
development, and advertising) and then severasilplesbalance between public and private spherés an
severe disparities attention paid to the collegbirauction of knowledge, which suggest that the
knowledge-based economies can be on differentctajes. In this there is the fear of unbridled
privatization of knowledge and a growing gap bemthe privileged groups and the rest of the paipn
(Steinmueller, 2002).

In a knowledge-based economy in which there arefiisrior everyone, the way that the country maket
is the path of knowledge open and public resei@rehproduction system of intellectual propertyhtggto be
implemented, ie you need to have protection oftirt&ins that are capable of supporting efficient
production and allocation of knowledge of all kinds
In conclusion, the fundamental characteristic aiwledge and learning is the ability to remain\aein the
circuit in which knowledge and learning and isgus as a stimulus and an opportunity to generate
additional knowledge that is both effective aniicednt. Citing Merton and Barber (1992), the protion of
knowledge should be propagated not only to repdli¢ value generated by using the cost of prodoicti
but also for major advances in know hserendipity which expresses the ability to discover a lobtbier
things than those initially found.
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ABSTRACT
Economics of Knowledge — Learning and Emergent Quahtive Changes

The traditional economics has its barycentre orstagc equilibrium and on the allocation of the
scarce resources for alternative uses, on therlna¢ianality. The economics of knowledge founds
instead, upon a reflexive rationality, that hasoagl run, that acts as dynamic force does not
management inside the usual trade-off of resources.

The economics of knowledge and the real economydi@nging deeply, the subjectivities that
are compared through the market and in institutitmsy become less impersonal and less
deterministic. Persons are entrusted less toutwraatism of machines or organizational and they
discover the requirement of being directly involiadhe choices with their intelligence and their
capabilities to plan, to discover, to assume raaks to enhance ways that are not predetermined.

The conveniences, calculated by people and commrenarket, can notably develop, if there is a
joined benefit at personal and social level. Pesgeplace individuals and they don't operate in an
abstract space anymore; contrarily their job i$ lempersonal nets and in social connection.

The economics of knowledge considers econa@system that does not produce deterministic
surplus, but to varying geometry, in relationsh@ the initiatives, that are not prefixed. of
employment of available knowledge and those thatossible to conceive, to create through the
experience of people.

The factors that allow to turn knowledge into walare fundamentally three: 1) the
effectiveness; 2) the numerousness of the useébp3ppropriabilityof the results of the cognitive
job. They notice, within the knowledge economy, giigat qualitative changes in comparison to the
economy of the energy (what has dominated the tnduseconomy), that constitute some
emergencies, that are: 1) a new regime of ownexdttipe productive resources; 2) an active role of
the territories, in the increase of the useful kismlge on development; 3) a different role of pepple
both in production and in consumption; 4) a nemaeption of the time; 5) an imposing flow of
externality, of discontinuity and asymmetries, tappear during the propagation of knowledge; 6)
the emerge some complexity in the constructiorheféconomic and social world of post-modern
(or the second modernity).

The objective of this research is to investigatesoch emergencies on which it is not succeeded
in taking well the measures yet. There are probJemscerning intellectual property rights and the
privatization of knowledge; problems of control gregmentation of knowledge.

Key words: Knowledge; Types of Knowledge; Emergéhainges






