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Abstract

This chapter is about the production, diffusion and use of knowledge seen in an economic
perspective. Fundamental distinctions between tacit and explicit knowledge and between know-
how, know-why, know-what and know-who are related to distinctions between public/private and
local/global knowledge. It is argued that the idea of the economy as being knowledge based in its
current stage is misleading and that it is more enlightening to assume that we have moved into a
learning economy where interactive learning is a key to economic performance of firms, regions
and nations. Thisis one reason why a narrow economics perspective is insufficient. The most
serious weakness of standard economics isthat it abstracts from the fact that agents are more or less
competent and that learning processes enhancing competence are fundamental for the economic
performance of organisations and regions. When it comes to understand industrial dynamics in the
learning economy it is necessary to bring in other disciplines than economics in the analysis.

JEL classification: L22, O31, O38

1. Introduction

In this chapter we present a conceptual framework to analyse knowledge and learning from an
economic perspective. The starting point is the assumption that we are in a knowledge-based
economy but we end up proposing that it is more adequate to characterize the current eraas“a
learning economy”. Crucial issues analysed here are distinctions private/public, local/global and
tacit/codified knowledge. While appearing “academic” at first sight these distinctions have
important implications both for innovation policy and for the management of innovation and
knowledge at the level of the firm.

It has become commonplace among policy-makers to refer to the current period as characterised by
a knowledge based economy and increasingly it is emphasised that the most promising strategy for



economic growth is one aiming at strengthening the knowledge base of the economy?. This
discourse raises a number of unresolved analytical issues. What constitutes the knowledge base? At
what level can we locate and define a knowledge base? What are the specificities of local and sector
specific knowledge bases? How stable is the knowledge base? In order to approach an answer to
these questions three different themes are introduced: first, basic concepts related to knowledge and
learning; second, the contribution of economic analysis to the understanding of the production,
mediation and use of knowledge; and third, new economic trends and the formation of a“learning
economy”.

2. A terminology of knowledge

Is knowedge a public or a private good?

Sidney Winter concluded his seminal paper on knowledge and management strategy by pointing out
that there is “a paucity of language” and “a serious dearth of appropriate terminology and
conceptual schemes’ for analysing the role of knowledge in the economy (Winter, 1987). Since
then, the number of relevant publications has grown immensely, but little headway has been made
in terms of aterminology acceptable to all. There is little agreement on questions such as: What is
the meaning of knowledge and knowledge production? What separations and distinctions between
different kinds of knowledge are most useful for understanding the interaction between learning,
knowledge and economic development?

Knowledge and information appear in economic models in two different contexts. The most
fundamental assumption of standard microeconomics is that the economic system is based on
rational choices made by individual agents. Thus, how much and what kind of information agents
have about the world in which they operate and how powerful their ability to process the
information are crucial issues.

The other major perspective is one in which knowledge is regarded as an asset. Here, knowledge
may appear both as an input (competence) and output (innovation) in the production process. Under
certain circumstances, it can be privately owned and/or bought and sold in the market as a
commodity. The economics of knowledge isto a high degree about specifying the conditions for
knowledge to appear as “anormal commodity”, i.e. as something similar to a producible and
reproducible tangible product.

In what follows, attention is on knowledge in this latter sense. In analysing knowledge as an asset,
its properties in terms of transferability across time, space and people is central. Thisissue is at the
core of two different strands of economic debate. One is the public/private dimension of knowledge
and the role of government in knowledge production; the second is the formation of industrial
districts and the local character of knowledge.

1 OECD has pursued several analytical activities along theselines (Foray and Lundvall 1996, OECD 1996). The
Portuguese chairmanship for the EU Minigteria council for the first haf of 2000 was pursued under the theme of “a

Europe based on knowledge and innovation”.



Is knowledge a private or a public good? In economic theory, the properties that give a good the
attribute of “public” are the following:
a) their benefits can be enjoyed by many users concurrently as well as sequentially without
being diminished;
b) Itiscostly for the provider to exclude unauthorised users.

One reason for the interest in thisissue isthat it is crucial for defining the role of government in
knowledge production. If knowledge is a public good that can be accessed by anyone, there isno
incentive for rational private agents to invest in its production. If it is less costly to imitate than to
produce new knowledge, the social rate of return would be higher than the private rate of return
and, again, private agents would invest too little. Nelson’s (1959) and Arrow’ s (1962b) classical
contributions demonstrated that, in such situations, there is a basis for government policy either to
subsidise or to take charge directly of the production of knowledge. Public funding of schools and
universities, as well as of generic technologies, has been motivated by this kind of reasoning, which
also brings to the fore the protection of knowledge, for instance by patent systems.

In a sense, this fundamental problem remains at the core of the economics of knowledge
production. However, another strand of thought, that has roots far back in the history of economic
theory, has become more strongly represented in the debate in the last decades. It is the question of
how to share knowledge that is difficult to mediate. Marshall (1923) was concerned to explain the
real-world phenomenon of industrial district: why isit that certain specialised industries located in
certain regions and why do they remain competitive for long historical periods. His principal
explanation was that knowledge was localised in the region and rooted both in the local labour force
and in local ingtitutions and organisations. This perspective, with its focus on localised knowledge,
has, in the light of the Silicon Valley-phenomenon, resurfaced strongly among industrial and
regional economists over the last decades. Correspondingly, the management literature has seen a
growing interest in the promotion of “knowledge sharing” within and between firms.

These two perspectives, while seemingly opposed in their contrasting emphasis on protection and
sharing of knowledge, raise the same fundamental questions. Is knowledge public or private? Can it
or can it not be transferred? | s the consent of the producer needed for the mediation to be successful
or can knowledge be copied against the will of the producer? How difficult isit to transfer
knowledge and what are the transfer mechanisms? Is it possible to change the form of knowledge so
that it gets easier (more difficult) to mediate? How important is the broader socio-cultural context
for the transferability of knowledge? One reason for the distinctions between different kinds of
knowledge proposed below is that they help to sort out these questions.

Responding to these questions is also a way of specifying what constitutes the knowledge base of
the economy. If knowledge were completely public it would be meaningful to speak of one
common knowledge base for the whole economy and there would be a strong need for co-
ordinating investments in knowledge production at the global level. If, conversely, knowledge were
completely individual and private there would be no common knowledge base at al and investment
in knowledge production could be left to the individuals themselves. Aswe shall see, redlity is
complex and most knowledge is neither completely public nor completely private. The knowledge
base is fragmented and may best be illustrated as constituted by a number of semi-public “pools’ to
which access is shared regionally, professionally and through networking.



Four different kinds of knowledge

Knowledge is here divided into four categories, which in fact have ancient roots (Lundvall and
Johnson, 1994) .2

Know-what

Know-why

Know-how

Know-who
Know-what refers to knowledge about “facts’. How many people live in New Y ork, what the
ingredients in pancakes are, and when the battle of Waterloo took place are examples of this kind of
knowledge. Here, knowledge is close to what is normally called information — it can be broken
down into bits and communicated as data.

Know-why refers to knowledge about principles and laws of motion in nature, in the human mind
and in society. Thiskind of knowledge has been extremely important for technological development
in certain science-based areas, such asthe chemical and electric/electronic industries. Accessto this
kind of knowledge will often make advances in technology more rapid and reduce the frequency of
errors in procedures involving trial and error.

Know-how refers to skills—i.e. the ability to do something. It may be related to the skills of artisans
and production workers, but, actually, it plays akey rolein al important economic activities. The
businessman judging the market prospects for a new product or the personnel manager selecting and
training staff use their know-how. It would also be misleading to characterise know-how as
practical rather than theoretical. One of the most interesting and profound analyses of the role and
formation of know-how is actually about scientists' need for skill formation and personal
knowledge (Polanyi, 1958/1978). Even finding the solution to complex mathematical problemsis
based on intuition and on skills related to pattern recognition which are rooted in experience-based
learning rather than on the mechanical carrying out of a series of distinct logical operations (Ziman,
1979, pp. 101-102).

Know-how is akind of knowledge developed and kept within the borders of the individual firm or
the single research team. As the complexity of the knowledge base increases, however, co-operation
between organisations tends to develop. One of the most important reasons for industrial networks

2. Knowledge has been at the centre of analytical interest from the very beginning of civilisation. Aristotle distinguished
between: Epistémé: knowledge that is universal and theoretical. Techné: knowledge that is instrumental, context
specific and practise related. Phronesis: Knowledge that is normative, experience-based, context-specific and related to
common sense; “practical wisdom”. At least two of our categories have roots that go back to these three intell ectual virtues.
Know-why is similar to episteémé and know-how to techné. But the correspondence is imperfect, since we will follow Polanyi
and argue that scientific activities always involve a combination of know-how and know-why. Aristotl€ sthird category,
phronesis, which relates to the ethical dimension, will bereflected in what is to be said about the need for a socia and ethical

dimension in economic analysis and about the importance of trust in the context of learning.



isthe need for firmsto be able to share and combine elements of know-how. Similar networks may,
for the same reasons, be formed between research teams and laboratories.

Thisis one reason why know-who becomes increasingly important. The general trend towards a
more composite knowledge base, with new products typically combining many technologies, each
of which isrooted in several different scientific disciplines, makes access to many different sources
of knowledge more essential (Pavitt, 1998). Know-who involves information about who knows
what and who knows what to do. But it also involves the social ability to co-operate and
communicate with different kinds of people and experts.

How public or private are the four kinds of knowiedge?

The public or private character of these kinds of knowledge differsin terms both of degree and
form. Databases can bring together “know-what” in a more or less user-friendly form. Information
technology extends enormously the information potentially at the disposal of individual agents,
although the information still has to be found and what is relevant selected. The effectiveness of
search machines developed in connection with the Internet is highly relevant in this context, asthis
helps to specify how accessible the data actualy are. Even with the most recent advances in this
area access to thiskind of knowledge is still far from perfect (Shapiro and Varian, 1999). Even
today, the most effective medium for obtaining pertinent facts may be through the “know-who”
channel, i.e. contacting an outstanding expert in the field to obtain directions on where to look for a
specific piece of information.

Scientific work aims at producing theoretical models of the know-why type, and some of this work
is placed in the public domain. Academics have strong incentives to publish and make their results
accessible. The Internet offers new possibilities for speedy electronic publishing. Open and public
access is of course amisnomer, inthat it often takes enormous investments in learning before the
information has any meaning. Again know-who, directed towards academia, can help the amateur
obtain a “translation” into something more comprehensible.

Thisis one strong motivation for companies’ presence in academic environments and sometimes
even engaging in basic research. Some big companies contribute to basic research and they tend to
take over functions of “technical universities’ (Eliasson, 2000). But at the same time, the close
connections between academic science and the exploitation of new ideas by business in fields such
as biotechnology tend to undermine the open exchange that has characterised academic knowledge
production.

To gain access to scientific know-why, it is necessary, under all circumstances, to pursue R&D-
activitiesand to invest in science. Thisistrue for individuals and regions as well as for firms. There
is much less completely free “ spill-overs’ available than assumed in standard economics —
absorptive capacity will reflect historical investment in R& D (Cohen and Levinthal, 1990).

In fields characterised by intense technological competition, technical solutions are often ahead of
academic know-why. Technology can solve problems or perform functions without a clear
understanding of why it works. Here, knowledge is more know-how than know-why.

Know how is the kind of knowledge with the most limited public access and for which mediation is
the most complex. The basic problem is the difficulty of separating the competence to act from the
person or organisation that acts. The outstanding expert — cook, violinist, manager — may write a



book explaining how to do things, but what is done by the amateur on the basis of that explanation
is, of course, less perfect than what the expert would produce. Attempts to use information
technology to develop expert systems show that it is difficult and costly to transform expert skills
into information that can be used by others. It has also been demonstrated that the transformation
always involves changes in the content of the expert knowledge (Hatchuel and Weil, 1995). Thisis
true of an individual’ s skills and competence, of professional skills and ateam’ s competence.

Eliasson (1996) has illustrated the limits of using management information systems as a substitute
for management skills by pointing out the strategic failures of IBM and other big ICT-firms. Know-
how is never a completely public good and normally firms get access to it only by hiring experts or
merging with companies with the knowledge they want.

Know who refers to a combination of information and social relationships. Telephone books that
list professions as well as databases that list producers of certain goods and services are in the
public domain and can, in principle, be accessed by anyone. In the economic sphere, however, it is
extremely important to obtain quite specialised competencies and to find the most reliable experts,
hence the enormous importance of good personal relationships with key persons one can trus.
These social and personal relationships are by definition not public. They cannot be transferred and,
more specifically, they cannot be bought or sold on the market. As pointed out by Arrow (1971),
“you cannot buy trust and, if you could, it would have no value whatsoever”.

On the other hand, the social context may support, to a greater or lesser degree, the formation of
know-who knowledge while the cultural context determines the form it takes. When characterising
national business systems, Whitley emphasises factors having to do with trust and the capacity to
build extra-family collective loyalties (Whitley, 1996, p. 51). Thisis also an important aspect of the
concept of social capital (Woolcock, 1998). In situations where technology is characterised by rapid
change or where the knowledge base is hot well documented, it is necessary to meet face-to-face
from timeto time in order to first to define and then to solve problems.

Most knowledge is neither strictly public nor strictly private

It is clear from what precedes that very little knowledge is “perfectly public’. Even information of
the know-what type may be impossible to access for those not connected to the right
telecommunications or social networks. Moreover, the current state of information technology still
limits access for those who are connected. Scientific and other types of complex knowledge may be
perfectly accessible, in principle, but for effective access the user must have invested in building
absorptive capacity. Know-how is never fully transferable since how a person doesthings reflects
that individual’ s personality (even organisations have a “personality” in this sense).

On the other hand, little economically useful knowledge is completely private in the long run.
Tricks of the trade are shared within the profession. Know-how can be taught and learnt in
interaction between the master and the apprentice. New technological knowledge may be costly to
imitate but, when it is much more efficient than the old, there are several waysto obtain it. Even
when the possessor of private knowledge does not want to share it with others there are waysto
obtain it, such as reverse engineering which involves taking products apart to find out how to
produce them. If necessary, private agents will engage in intelligence activities aimed at getting
access to competitors secrets.



Different parts of economic theory handle this mixed situation differently. Underlying much of the
neo-classical theory of production and economic growth is the simplifying assumption that there is
aglobal bank of blueprints from which anybody can get a copy to be used for starting up
production. This ignores the fact that skilled agents can only use most accessible knowledge and
that skills differ and are not easily transformed into blueprints.

The resource base theory of the firm takes the opposite view and assumes that the competence of
the firm determines the directions in which it expands its activities (Penrose, 1958). It isthe
specificity of the knowledge base that determines the specific pattern of economic growth. Actually,
however, this model implies an even more dynamic perspective characterised by continuous
creation of new competencies within the firm and it points toward the need to develop “learning
organisations’. Otherwise, imitation and innovations in competing firms would, sooner or later
erode the firm’s competencies.

Inreal life firmswill have to engage simultaneously in copying well-known routines from others,
exploiting internal capabilities and engage in building new ones. This is what makes management a
difficult art and why firms cannot be reduced to maximising algorithms; the way they are presented
in standard textbooks based on neo-classical economics.

On tacitness and codification of knowledge

There is currently a lively debate among economists about the role of tacitness in knowledge
(Cowan, David and Foray, 2000; Johnson, Lorenz and Lundvall, 2001). The reason for the interest
is, of course, that tacitness relates to the transferability and to the public character of knowledge. It
has been assumed that the more knowledge is tacit, the more difficult it is to share it between
people, firms and regions. Specifically, markets might fail and other mediation mechanisms would
have to be given more attention.

Tacit knowledge is knowledge that has not been documented and made explicit by the one who uses
and controls it. The fact that a certain piece of knowledge istacit does not rule out the possibility of
making it explicit if incentives to do so are strong enough. To make this clear, it is useful to
distinguish between tacit knowledge that can be made explicit (tacit for lack of incentives) and
knowledge that cannot be made explicit - tacit by nature (Cowan, David and Foray, 2000).

Knowledge about the gate of the world can to a certain extent be made explicit. Know-what can be
entered into databases and know-why can be made explicit in theorems. Skills embodied in persons
and competencies embodied in organisations can only be documented to a much more limited
degree. There are “natural” limits to how far it is possible to make “know-how” explicit; only
approximations are possible. This is why outstanding experts whose activities are based on their
unigue know-how and firms whose activities are based on unique competencies and permanent
innovation may earn extrarents for long periods.

An important issue in this context is how much effort should be made to “codify” knowledge. Only
those with access to the code can access knowledge written down in a code. Two parties can share
the knowledge or one party can sell the knowledge to another. Codified knowledge is potentially
shared knowledge while non-codified knowledge remains individual, at least, until it can be learnt
indirect interaction with the possessor. Sectors where the knowledge base is dominated by non-
codified but potentially codifiable knowledge may be sectors where systematic progress towards



more efficient practices is difficult. Economists have used education as a typical example of a
production process characterised by tacit techniques (Murname and Nelson, 1984). OECD (2000)
presents a unique attempt to compare the production, diffusion and use of knowledge across some
important sectors - health and education among them.

The debate on codification has been complicated by the fact that two different meanings of “codes”
have been alluded to. Some are explicit and available in the form of textbooks, manuals, formulas
and organisational diagrams. Other “codes’ have developed spontaneously as a means of
communication within or between organisations (Arrow, 1974). The latter are implicit and no
individual in the organisation may be able to give afull description. The issue about to what the
extent such implicit codes can be transformed into explicit ones is an important one. It is well
known that organisational diagrams and management information systems lose some of the
complexity and richness that characterise real existing social systems. If these codes could be made
explicit, they could be made available to external parties, and mediation of knowledge would
become less difficult. Another reason for making implicit codes explicit could be that, in some
instances, codification might make it easier to formulate and realise strategies of change.’

What has just been considered as important attributes of knowledge (public/private; codified/tacit)
suggests that there may be marked differences among various sectors with regard to their
knowledge base. Some science-based sectors base their activities mainly on codified knowledge
while others operate and compete mainly on the basis of unstructured and experience-based implicit
knowledge. But there are no pure cases. Even in the most strongly science-based sectors tacit
knowledge will be a key element in their competitive position and conversely it is difficult to find
firmsin the OECD areathat can avoid completely the need to codify. Accounting and reporting to
tax authorities requires a minimum in this respect and the wide diffusion of computers both
contributes to and reflects the trend among firms toward operating on the basis of codified
knowledge (information).

3. An economic per spective on the production, mediation and use of knowledge

What is produced when firms produce knowledge?

Most authors using the concept of knowledge creation and knowledge production refer to
technological knowledge and to technical innovation as the output of the process (Antonelli, 1999;
Nonaka and Takeuchi, 1995). In the new growth theory, the output of the R&D sector is viewed
either as a blueprint for a new production process that is more efficient than the previous one; it is
assumed that it can be protected by private property instruments such as patents; or as a production
of new semi-manufactured goods that cannot easily be copied by competitors (Verspagen, 1992,

p. 29-30).

A striking characteristic of knowledge production resulting in innovation is the fact that knowledge,
in terms of skills and competencies, is the most important input. In this sensg, it recallsa “corn
economy”, in which corn and labour produce corn. But it differs from such an economy in one

3 For two different perspectives on the limits and the usefulness of codlification see Cowan, David and Foray (2000) and

Johnson, Lorenz and Lundvall (2001).



important respect. While the corn used to produce corn disappears in the process, skills and
competencies improve with use. Important characteristics of knowledge reflect that its elements are
not scarce in the traditional sense: the more skills and competencies are used, the more they
develop. This points to knowledge production as a process of joint production, in which innovation
isone kind of output and the learning and skill enhancement that takes place in the processis
another.

Innovation as one major outcome of knowiedge production

There are two reasons for regarding innovation as an interesting outcome of knowledge production.
One isthat innovation represents — by definition — something new and therefore adds to existing
knowledge. The second is that innovation is— again by definition — knowledge that is in demand.
(Innovation is defined as an invention that has been introduced in the market and it thus represents
knowledge that has proven its relevance for the market economy.)

On the other hand, it is important to note that innovation, as Schumpeter emphasised, is part of a
process of “creative destruction”. An innovation may open up new markets and create the basis for
new firms and jobs, but it will, at the same time, close down some old markets and some firms and
jobs will disappear. This has aparallel in the impact on the stock of knowledge used in the market
economy. Moral depreciation of intellectual capital isthe other side of innovation. For instance, the
know-how necessary to produce mechanical office equipment and the competencies of firms
engaged in their production became obsolete when semi-conductors and computers were
introduced.

There are important sectoral differences in knowledge production. Such differences are reflected in
the character, the mode and the outcome of the innovation process. The taxonomy developed by
Keith Pavitt (1984) represents an important effort to capture these differences systematically. By
analysing 2 000 important technical innovations in the United Kingdom, Pavitt defined four
categories of firms and sectors. First, there are supply-dominated sectors (e.g. clothing, furniture), in
which firms develop few important innovations on their own, but obtain some from other firms.
Second, there are scale-intensive sectors (e.g. food, cement), which focus their innovation activities
on developing more efficient process technology. Third, there are specialised suppliers

(e.g. engineering, software, instruments), and these carry out frequent product innovations, often in
collaboration with customers. Finally, there are science-based producers (e.g. chemical industry,
biotechnology, electronics) that develop new products as well as processes in close collaboration
with universities.

For long, knowledge production/innovation processes were considered largely as the province of
the fourth category, and still there is abias in this direction, often in combination with alinear view
which assumes that new scientific results are the first step in the process, technological invention
the second step, and the introduction of innovations as new processes or products the third. Thereis
now a rich body of empirical and historical work, that shows that this is the exception rather than
the rule (Rothwell, 1977; von Hippel, 1988; Lundvall, 1988). Of all scientific advances, very few
are immediately transformed into innovations and, vice versa, innovations very seldom reflect
recent scientific breakthroughs. It is nonetheless true that knowledge production/innovation
processes are facilitated by science in various ways, although normally it isold rather than new
scientific results that support the innovation process. Kline and Rosenberg (1986) have reviewed the
complex interaction between science and technology throughout the innovation process.



The recent models of innovation emphasise that knowledge production/innovation is an interactive
process in which firms interact with customers, suppliers and knowledge institutions. Empirical
analysis shows that firms seldom innovate alone.”

Competence as the other major outcome of know edge production

The change from alinear to an interactive view of innovation and knowledge production has aso
been away to connect innovation and the further development of competence. As now understood,
the innovation process may be described as a process of interactive learning in which those
involved increase their competence while engaging in the innovation process.

In economics, there have been various approaches to competence building and learning. One
important contribution is Arrow’ s analysis of “learning by doing” (Arrow, 1962a), in which he
demonstrated that the efficiency of a production unit engaged in producing complex systems
(aeroplane frames) grew with the number of units already produced and argued that this reflected
experience-based learning.” Later, Rosenberg (1982) introduced “learning by using” to explain why
efficiency in using complex systems increased over time (the users were airline companies
introducing new models). The concept of “learning by interacting” points to how interaction
between producers and users in innovation enhances the competence of both (Lundvall, 1985;
Lundvall 1988)

In most of the contributions mentioned above, learning is regarded as the unintended outcome of
processes with a different aim than learning and increasing competence. Learning is seen asaside
effect of processes of production, use, marketing, or innovation. An interesting new development,
which refers to learning as an instrumental process, is the growing attention given to “learning
organisations’ (Senge, 1990). The basic ideais that the way an organisation is structured and the
routines followed will have a major effect on the rate of learning that takes place. The appropriate

* Thisis aso the background for devel oping a systemic approach to knowledge production (Freeman, 1987; Lundvall,
1992; Nelson, 1993; Edquist, 1997). Innovation systems may be defined asregional or national, or as sector- or
technol ogy-specific. The common ideaisthat the specificities of knowledge production reflect unigque combinations of
technological specialisation and institutional structure. In nationa systems, the education and training system and the
institutional set up of labour markets are among the most important factors explaining national patterns and modes of

innovation (see also chapter 3 by Alice Lam).

> A more recent anaysis of learning by doing focuses on how confronting new problems in the production process
triggers searching and learning, which imply interaction between several parties as they seek solutions (von Hippe and
Tyre, 1995). Thiskind of learning isrichly illustrated in the anaysis of learning situationsin Danish firmsin chapter 7

by Reinhard Lund.



institutional structures may improve or speed up knowledge production in terms of competence
building based on daily activities.

The move towards learning organisations is reflected in changes both in the firm’s internal
organisation and in inter-firm relationships. Within firms, the accelerating rate of change makes
multi-level hierarchies and strict borders between functions inefficient. It makes decentralisation of
responsibility to lower-level employees and formation of multi-functional teams a necessity. Thisis
reflected in the increasing demand for workers willing to learn and, at the same time, skilful,
flexible, co-operative and willing to shoulder responsibility. I nter-firm relationships with suppliers,
customers and competitors become more selective and more intense. “Know-who” becomes
increasingly important in an economy that combines a complex knowledge base and a highly
developed, rapidly changing specialisation.

Apart from these organisational changes, there is growing emphasis on making employees and
teams of employees more aware of the fact that they are engaged in learning. It has been suggested
that second-loop learning, i.e. a process in which the crucial element is that agents reflect on what
has been learnt and on how to design the learning process, is more efficient than simply relying on
the impact of experience (Argyris and Schon, 1978).

It is much difficult to capture, empirically, competence building through learning than innovation.
Competence is primarily revealed in practice and sometimes in no other way. This may become a
problem as experience-based learning and competence become increasingly important for the
competitiveness of workers, firms and regions. Tomlinson (1999) has made an interesting and
original attempt to map sector differences in competence building through experience. Using UK
labour market survey data, he shows that learning is more intensive and extensive in the top than in
the bottom of organisations. His data also indicate that learning is more important in sectors
characterised by frequent innovation. When it comes to the development of indicatorsthisisthe
most difficult but perhaps also the most important area. In chapter 9 Tomlinson uses the same data
set to link organisational formsto individual learning among employees.

These measurement problems reflect the general state of economic analysisin this field. While
economists have made substantial contributions to the economics of innovation, their contribution
to understanding competence building is much more modest. With scholars such as Christopher
Freeman, Richard R. Nelson and Nathan Rosenberg as entrepreneurs and spiritual leaders, there has
been a massive effort to understand the process of innovation in relation to economic theory (Dosi
et al., 1988) and in an historical and empirical perspective, including the development of statistical
indicators. Thereis no parallel for knowledge production as learning and competence building. On
this aspect of knowledge production, sociologists, psychologists and anthropologists have moreto
offer economists in terms of systematic insights than vice versa (see, for instance, Kolb, 1984).

Production of knowedge as a separate activity or as a by-product of regular routine activities: a

differentiation which is becoming blurred

It is useful to separate two different perspectives on the process of knowledge production which are
not mutually exclusive but which can be found, in more or less pure form, in the literature on
innovation systems and the information society. They are also reflected in attempts to measure the



relative importance of knowledge in the economy and in theoretical models such as models of
economic growth.

On the one hand, one might look for a separate sector in charge of producing new knowledge or
handling and distributing information. Such a sector could involve universities, technical institutes
and government S& T policies, aswell as R&D functions in firms. Here, the production of
knowledge would take place as a deliberate activity, outside the realm of production. On the other
hand, one might regard the creation and diffusion of knowledge as rooted in and emanating from
routine activities in economic life, such aslearning by doing, by using and by interacting. Here, the
production of knowledge would take place as a by-product of production, through learning by doing
or learning by using.

Another important distinction already touched upon is between “off-line” and “on-line” learning
activities. Above we referred to the growing focus on establishing learning organisations. Another
related new trend is the emergence of aform of learning qualified as “experimental”. This form of
learning taking place “on line” (that isto say, during the process of producing the good or providing
the service) involves experimenting during the production process. By doing so, one creates new
options and variety. This form of learning is based on a strategy whereby experimentation allows
for collecting data, on the basis of which the best strategy for future activities is chosen.

With the emergence of experimental learning and learning organisations, the feedback and
reciprocal links that tie “on-line” learning process and in-house R& D together become crucial. One
issue here is determining the extent to which the knowledge produced “ by doing” is valued. It might
be a problem that management rarely considers routine activities as activities that produce
knowledge, although different national systems differ markedly in this respect. The establishment of
feedback loops requires effective recognition, identification and valorisation of the knowledge
produced through the learning process.

Mediation of knowledge

While the production of knowledge is important for the overall dynamics of the global economy in
the long run, the greatest economic impact comes from broadening the use of knowledge in the
economy. This isreflected in public efforts to increase the diffusion of innovations aswell asin
training and education aimed at the formation of skills and competencies. How can different aspects
of knowledge be mediated? The natural starting point for an economic analysisisto see under what
conditions the market can mediate knowledge.

Some of the difficulties in mediating knowledge through the market have already been indicated.
Tacit knowledge in the form of know-how or an implicit code or competence cannot be separated
from the person or organisation containing it. Thisis what von Hippel (1994) calls “ sticky data’. In
this case, mediation may take the form of the purchase by the customer of the services of the person
or the firm rather than the competence itself.

Carriers of such knowledge may have a problem demonstrating the quality of their competence to
potential buyers and buyers may have a problem locating the best offers in terms of quality.
Reference from key customers, which can be shown as evidence to potential customers, isone
strategy used by firms operating in this kind of market.



This form of mediation and the problems it involves tend to take on growing economic importance.
The increasing specialisation in the production of knowledge makes mediation more crucial for the
system asawhole. Thisisreflected in the fact that knowledge-intensive business services, a sector
directly engaged in the production and sale of knowledge, are among the most rapidly growing
sectors in OECD countries. Consultancy firms, accountancy firms and financial firms have taken
over the role of “strategic sector” historically played by the sector producing machinery
summarising and generalising experiencing from local learning and delivering embodied and
disembodied knowledge to a broad set of users. This is confirmed by econometric studies
demonstrating a close correlation between the input of these kinds of services and productivity
growth in user sectors (Tomlinson, 2001).

A second way to mediate this kind of knowledge is to engage in a process of interactive learning
with the carrier of the knowledge. This may be a conscious choice, for example when an apprentice
enters into a contract with a master, or it may be a side effect of co-operation between people and
organisations to solve shared problems. A third way to obtain this kind of knowledge isto hire
experts as employees or take over the organisation controlling the knowledge.

Even when knowledge is explicit and can be separated from its carrier there are problems with
using the market as a mediator, which Kenneth Arrow, in particular, has worked to define. One is
for the customer to determine the value of the information before the transaction has taken place; a
user wants to know something in advance about the knowledge, and the seller does not want to give
information away for free. Another isthe difficulty for the seller to restrict the use of the
information once it has been sold and, vice versa, the difficulty for the buyer to regtrict its further
distribution by the seller.

Despite these difficulties, a large and growing amount of knowledge is the object of transactionsin
something that looks like a market (thereis abuyer, aseller and a price). One reason why markets
work isthat formal and informal ingtitutions — including legal protection in terms of patents,
licenses and copyright — support transactions. Reputation mechanisms lower the risk for entering
into contractual relationships. An even more fundamental reason is that many markets for
knowledge transactions are not pure but rather organised markets. Long-term relationships with
elements of experience-based trust often play a mgor role in knowledge markets (Lundvall, 1985;
Lundvall, 1988).

So far, the discussion has been limited to the mediation of what economists call disembodied
knowledge. Substantial flows of knowledge are built into products. Scientific instruments and
computers embody a great deal of knowledge, and users with sufficient competence can perform
very advanced operations with this kind of equipment. Mediation of knowledge via embodied
technology is sometimes combined with atransfer of disembodied knowledge. For example,
suppliers of complex process equipment may offer training to the personnel of the customer
organisation.

Finally, knowledge can be mediated in several other informal ways. One way to overcome market
limitationsis for professionals belonging to separate and sometimes even competing organisations
to exchange pieces of knowledge on a barter basis (Carter, 1989).



4. Toward the lear ning economy

Many indicators show that there has been a shift in economic development in the direction of a
more important role for knowledge production and learning. This section looks at some of these
changes and the issues they raise for the knowledge base of the education system.

Moses Abramowitz and Paul David (1996) have demonstrated that this century has been
characterised by increasing knowledge intensity in the production system. The OECD’s structural
analysis of industrial development supportstheir conclusion. It has been shown that the sectors that
use knowledge inputs such as R& D and skilled labour most intensively grow most rapidly. At the
same time, the skill profile is on an upward trend in almost all sectors. In most OECD countries, in
terms of employment and value added, the most rapidly growing sector is knowledge-intensive
business services (OECD, 1998, pp. 48-55).

These observations have led more and more analyststo characterise the new economy as
“knowledge-based”, and there isin fact little doubt about arelative shift in the demand for labour
towards more skilled workers (OECD, 1994). However, this perspective may underestimate the
destructive aspects of innovation and change. In an alternative interpretation of the change in the
composition of the labour force, Anne P. Carter (1994) pointed out that the main function of most
non-production workers is to introduce or cope with change. The rising proportion of non-
production workers may thus be taken as the expression both of the growing cost of change and of
acceleration in the rate of change.

Acceleration in the rate of change implies that knowledge and skills are more exposed to rapid
moral depreciation. Therefore, the increase in the stock of knowledge may be less dramatic than it
appears. An alternative hypothesis is that we are moving into a“learning economy”, where the
success of individuals, firms, regions and countries will reflect, more than anything else, their
ability to learn. The speeding up of change reflects the rapid diffusion of information technology,
the widening of the global marketplace, with the inclusion of new strong competitors, and
deregulation of and less stability in markets (Drucker, 1993; Lundvall and Johnson, 1994,
Archibugi and Lundvall, 2001).

In this context, learning is defined as a process, the core of which isthe acquisition of competence
and skillsthat alow the learning individual to be more successful in reaching individual goals or
those of hig/her organisation. It will also involve a change in context of meaning and purpose for the
individual and affect hig’her existing knowledge. This corresponds closely to what is commonly
meant by learning and to what experts on learning, who are not economists, understand by the
concept (Kolb, 1984). It is also the kind of learning most crucial to economic success. At the same
time it differs from some definitions of learning in standard economic theory, whereit is
synonymous either with *information acquisition” or treated as a black box phenomenon assumed
to be reflected in productivity growth.

5. Conclusion

It may be argued that, in a sense, all economic theory is about information and knowledge.
Problems of co-ordination have been at the core of economic theory since Adam Smith. Individual
agents make choices independently on the basis of information offered by the market. Important
differences between economic models and theories reflect differences in the assumptions made



about what agents know and about the degree to which they learn anything from what they do. This
separates neo-classical economics from Austrian economics; the former takes fully informed agents
as the reference, whereas the latter emphasises ignorance as the starting point for learning (von
Hayek). It aso separates those who assume hyper-rationality and rationality from those who assume
limited rationality (Herbert A. Simon).

Modern economics is more than ever aware of the importance of knowledge and learning. New
growth theory and new trade theory assume a strong link between the increase in the knowledge
base and the rate of productivity growth. Austrian economists treat learning as a fundamental
process in the analysis of market transactions. The last decades have witnessed an explosive growth
in ingtitutional economics and the economics of innovation. In these new fields, knowledge and
learning play a pivotal role in economic development. New theories of the firm focus on building
capabilities and competencies. The management literature has made the concept of “learning
organisations’ central for theoretical developments and especially for practitioners.

However, in almost all of these contributions, the understanding of knowledge and learning remains
narrow. In theories that form the core of standard economics, it is assumed that rational agents make
choices on the basis of a given amount of information. The only kind of learning allowed for is
agents’ accessto new bodies of information. The most recent developments within standard
economics are contradictory and ambivalent in this respect. On the one hand, new growth theory
and new trade theory focus on the importance of investments in education and research. On the
other hand, some of the most fashionable developments in macroeconomics assume rational
expectations and general equilibrium frameworks, thus operating with even more extreme
assumptions, leaving no room for learning by agents.

Recent developments outside standard economics have been less constrained in these respects.
Research on the economics of institutional and technical change has resulted in many new insights.
Institutional economics, evolutionary economics, socio-economic research, industrial dynamics and
the economics of innovation have typically developed in close interaction with historical and
empirical research programmes. This is why we know much more than before about how
innovation takes place in different parts of the economy now than we did 20 years ago.

When it comesto the other aspect of knowledge production, i.e. competence building and learning,
research is only now beginning to raise fundamental questions about who learns what and how
learning takes place in the context of economic development. In this area, economists have a lot to
learn from other disciplines and not least from education specialists who have developed a more
systematic and empirically based understanding of learning (Kolb, 1984). This reflects the fact that
when economists begin to focus on learning, they face issues for which their traditional toolbox is
insufficient. Scholars in philosophy, psychology, education, anthropology and other disciplines
have illuminated different aspects of these issues. The increasing division of labour in the
production of knowledge — useful as it might have been for the rapid advance within special fields -
has had as a mgjor negative consequence the lack of a degp and systematic understanding of the
complex process of knowledge creation and learning.

In most of this book we use abroad definition of economics as our reference platform but at the
same time we try to broaden the perspective whenever an understanding of the real world
phenomena requires it. One of the major conclusions isthat it is not meaningful to pretend that
economic performance can be explained without bringing into the analysis social relationships and



organisational structures. The innovation literature has been instrumental in opening up the black
box of technical change: now the time has come to open up the black box of social interaction
through focus on how learning takes place in the real world.
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