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ABSTRACT This paper critically explores the forces driving the codification of knowledge,
together with the implications of codification for the evolution of the knowledge-based economy.
It is argued that tacit knowledge is neglected in the drive to codify with important consequences
for the process of knowledge creation and innovation. The drive to codify knowledge is briefly
considered in the context of higher education and then through the practice of knowledge
management within firms. The paper is exploratory in nature and seeks to outline policy
concerns and directions for further research.
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Introduction

The ability to create, disseminate and apply knowledge efficiently is now central to
competitiveness at both firm and national level. The economies of the advanced
industrialised countries are increasingly referred to as knowledge-based or
knowledge-driven economies.2 The ability to transfer knowledge between eco-
nomic agents is essential for its efficient use. However, many difficulties arise in
relation to the market exchange of knowledge. The nature of knowledge,
particularly the degree to which it may be codified, influences the ease with which
it may be transferred between economic agents and the extent to which it may be
protected through the establishment of intellectual property rights (IPRs).
Consequently, the commercial creation and use of knowledge encourages the
process of codification. Furthermore, the codification of knowledge has been
promoted in recent years by the expanding capacities of information and
communication technologies (ICTs) to assist in the accumulation, storage,
processing and transmission of information. As a result, the current period is
witnessing a strong drive to codify knowledge, leading to the neglect of tacit
knowledge.3 This paper critically explores the forces behind efforts to codify
knowledge, together with the implications of this drive for the evolution of the
knowledge-based economy.
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An appreciation of the forces driving the codification of knowledge, together
with the consequences of such codification, is essential for those concerned with
the development of the knowledge-based economy, including policy-makers,
business managers and academics. The benefits arising from the codification of
knowledge must be carefully assessed and weighed against the neglect of tacit
knowledge from both an economic and a social perspective. The long-term
consequences of codification, including path dependence, are assessed here in
terms of their impact on creativity and innovation generally.4 It is argued that the
codification of knowledge favours procedural thinking and creativity whilst also
reducing ambiguity and uncertainty. Intuitive thinking and serendipitous creativity,
which often occur in ambiguous and uncertain circumstances, are consequently
neglected.

The paper begins with an examination of the nature of knowledge. The
mechanisms through which knowledge may be exchanged between economic
agents are then considered. This is followed by an examination of the forces driving
the codification of knowledge, including economic and technological factors. The
drive to codify knowledge is then briefly explored, first in the context of higher
education and secondly through the practice of knowledge management within
firms. This is followed by a discussion of the implications of the drive to codify
knowledge for the development of the knowledge-based economy. The paper
concludes by briefly outlining policy concerns and directions for further
research.

Knowledge: Codified and Tacit

The emergence of the knowledge-based economy has stimulated research into
knowledge in the context of economic activity, particularly its acquisition through
learning and innovation.5 This section similarly explores knowledge from an
economic perspective. The complex nature of knowledge is considered through an
examination of its dynamic qualities and its connection to a specific social and
cultural context. Moreover, particular attention is given to the distinction between
tacit and codified knowledge. An understanding of the nature of knowledge is
essential if the drive to codify knowledge, and its implications, are to be fully
appreciated.

In microeconomic analysis, knowledge, like information, is characterised as a
public good since it is non-excludable and non-rival, and its production is
characterised by high levels of indivisibility. This view of knowledge is challenged by
recent developments of the Schumpeterian and Marshallian approaches, which
stress the distinction between knowledge and information.6 It is this latter view that
is adopted here. Consequently, it is useful to begin by elaborating on definitions of
knowledge, information and data.7 Data are defined as a series of observations,
measurements, or facts in the form of numbers, words, sounds and/or images. Data
have no meaning but provide the raw material from which information is
produced. Information is defined as data that have been arranged into a meaningful
pattern. Information must relate to a context to have meaning.8 In relation to
information, knowledge is defined as the application and productive use of
information. However, knowledge is more complex than this limited definition
suggests.

Knowledge is distinct from information; indeed, it is more than information,
since it involves an awareness or understanding gained through experience,
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familiarity or learning. At a personal level, knowledge requires a relation between
the ‘knowing self’ and the external world. Knowing is an active process that is
mediated, situated, provisional, pragmatic and contested.9 Furthermore, in some
instances and respects, knowledge may be individually centred, while in others it
may be collectively held.10 Compared with information, knowledge involves a much
wider process that involves cognitive structures that can assimilate information and
put it into a wider context, allowing actions to be undertaken.11

Connected to the distinction between knowledge and information is that
between tacit or implicit knowledge and codified or explicit knowledge. Knowledge
is codified if it is recorded or transmitted in the form of symbols (e.g. writing or
drawings) or embodied in a tangible form (e.g. machinery or tools). Through the
process of codification, knowledge is reduced to information that can be
transformed into knowledge by those individuals who have access to the
appropriate code or framework of analysis. For the individual, it is necessary to
make an initial irreversible investment to acquire the relevant code.12 In a sense,
‘knowledge is a retrieval structure: the agents possessing a certain type of
knowledge can retrieve both information based on this knowledge and other,
similar, pieces of knowledge’.13 Importantly, such a retrieval structure may be made
up of both codified and tacit knowledge.

Tacit knowledge is non-codified knowledge that is acquired via the informal
take-up of learning behaviour and procedures;14 it is often referred to as know-how.
In their study of organisational knowledge, Nonaka and Takeuchi identify two
dimensions of tacit knowledge.15 First, there is the technical dimension encompass-
ing skills or crafts. Secondly, there is the cognitive dimension consisting of
schemata, mental models, and beliefs that shape the way individuals perceive the
world around them.

Importantly, tacit knowing consists of knowledge that is indeterminate in the
sense that its content cannot be explicitly stated. Polanyi demonstrates this point in
relation to the possession of a skill:

If I know how to ride a bicycle or how to swim, this does not mean that I can
tell how I manage to keep my balance on a bicycle, or keep afloat when
swimming. I may not have the slightest idea of how I do this, or even an entirely
wrong or grossly imperfect idea of it, and yet go on cycling or swimming
merrily. Nor can it be said that I know how to bicycle or swim and yet do not
know how to coordinate the complex pattern of muscular acts by which I do
my cycling or swimming. I both know how to carry out these performances as
a whole and also know how to carry out the elementary acts which constitute
them, though I cannot tell what these acts are. This is due to the fact that I am
only subsidiarily aware of these things and our subsidiary awareness of a thing
may not suffice to make it identifiable (original emphasis).16

Consequently, an important characteristic of tacit knowledge is that it cannot be
articulated and is therefore uncodifiable. Cowan et al. make a useful distinction
between articulable knowledge that is codified and that that remains uncodified.17

Uncodified articulable knowledge is often assumed to be tacit, although it is clearly
distinct from tacit knowledge because it is codifiable. The codification of
articulable knowledge depends on the economic incentives to codify.

The distinction between tacit and codified knowledge is an important one, as is
the relationship between the two types of knowledge. Knowledge is rarely
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completely tacit or completely codified; usually a piece of knowledge can be placed
somewhere in the range between completely tacit and completely codified.18

Moreover, Polanyi argues that ‘[w]hile tacit knowledge can be possessed by itself,
explicit knowledge must rely on being tacitly understood and applied. Hence all
knowledge is either tacit or rooted in tacit knowledge. A wholly explicit knowledge is
unthinkable’ (original emphasis).19

The relationship between tacit and codified knowledge is complex and
contributes to the dynamic nature of knowledge.20 Nonaka and Takeuchi,
elaborating on their idea of knowledge conversion in the context of the
organisation, stress the mutual complementary nature of tacit and explicit
knowledge, arguing that they ‘interact with and interchange into each other in the
creative activities of human beings’.21 Their dynamic model of knowledge creation
‘is anchored to a critical assumption that human knowledge is created and
expanded through social interaction between tacit knowledge and explicit
knowledge’. Moreover, knowledge conversion ‘is a “social” process between
individuals and not confined within an individual’ (original emphasis). Knowledge
transfer through socialisation consequently contributes to the creation of new
knowledge.

Lundvall and Johnson support the view of knowledge as embedded in the social
context and recognise that important elements of tacit knowledge are collective
rather than individual.22 Indeed, Lave and Wenger argue that a community of
practice, which they define as ‘a system of relationships between people, activities,
and the world; developing with time, and in relation to other tangential and
overlapping communities of practice’ is an intrinsic condition of the existence of
knowledge.23 Knowledge, especially tacit knowledge, is embedded in a social and
cultural context. However, codified knowledge is also context dependent, in the
sense that it depends on codes that are usually context specific.

This brief review of the nature of knowledge has highlighted the distinction
between codified and tacit knowledge and the relationship between the two.
Furthermore, the importance of the social and cultural context for both the
transfer and creation of knowledge has been noted. The drive to codify knowledge
is in part explained by the ease with which codified knowledge may be transferred
between economic agents across time and space. It is then to the process of
knowledge transfer that attention now turns.

Knowledge Transfer

Knowledge transfer occurs when knowledge is diffused from the individual to the
group and beyond. Much knowledge, for example, is transferred through social
and cultural exchanges. Knowledge is transferred through processes of socialisa-
tion, education and learning. Knowledge may be purposefully transferred, or it may
be transferred as an outcome of other unrelated activity. Organisations and
institutions have a central role in the transfer of knowledge. In the economic
environment, firms and markets, together with the legal and commercial
institutional arrangements within which they operate, are central to the process of
knowledge transfer. Indeed, firms can be viewed as repositories of knowledge that
effect the transfer of knowledge through the activities of management, and
personnel more generally, as well as through the establishment of routines.24

Codified knowledge, with the appropriate contractual arrangements, may be
transferred across time and space, embodied in a tangible form as blueprints or
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patents, in machinery, as part of licence and franchise agreements or trade between
agents. However, if a body of knowledge contains a significant tacit element, the
transfer of the codified part alone may fail to facilitate the successful transfer of
knowledge.25 There are, then, tacit elements of knowledge that can be transferred
successfully only through a process of demonstration facilitated through face-to-
face contact between the transmitter and receiver.26 Hence, the transfer of tacit
knowledge over distance requires the movement of people, without which tacit
knowledge must be discovered independently.27 Over time, tacit knowledge is
passed from one generation to another through apprenticeship-type learning. It is,
though, important to recognise that the successful transfer of some tacit knowledge
may require the presence of a very particular aptitude on the part of the recipient
without which such knowledge cannot be transferred.28 When certain tasks become
redundant, tacit knowledge is lost at the level of the individual, the organisation or
the community. If required at some point in the future, it must be rediscovered or
reinvented.

The extent to which knowledge may be easily transferred depends on the
degree to which the codification process successfully captures the essence of the
knowledge to be transferred. However, the codification of knowledge also has
implications for its appropriability. According to Saviotti, the appropriability of
knowledge depends on: (a) the degree of codification; (b) the fraction of the
population of agents knowing the code; and (c) the distribution of knowledge
among the agents who are potential users of knowledge. In general, as knowledge
matures it becomes more codified, more evenly distributed among agents, and less
appropriable.29 Consequently, if appropriability is to be sustained as knowledge
becomes increasingly codified, it is necessary to protect it through various
mechanisms.

The establishment of formal IPRs through, for example, patents, copyrights and
trademarks, is one method of protecting codified knowledge. The current IPR
regime is largely the product of an industrial era in which the protection of tangible
artefacts rather than intangibles was of central concern. Nowadays, traditional IPR
mechanisms may not provide comprehensive protection even when knowledge is
embodied in a tangible form. Therefore, in some circumstances, the best way to
protect key strategic knowledge may be to keep it within the boundaries of the firm,
in the form of trade secrets, by restricting access to the relevant code, or indeed, by
avoiding the formal codification of knowledge. In some instances, the tacit nature
of strategically important knowledge may be of advantage to the firm in the sense
that it is less likely than codified knowledge to be disseminated beyond the
boundaries of the firm. However, non-codified knowledge can be transferred to
competitors through the labour market. Firms seek to avoid the loss of strategic
knowledge in this way through the combination of codification and the
implementation of a strategy to protect core knowledge. Clearly, codification can
both aid and hinder the protection of knowledge. Retaining strategically important
knowledge, whether tacit or codified, within the boundaries of the firm is a key
challenge for knowledge-based businesses.

The transfer of knowledge through market exchange presents a number of
difficulties that have been explored by those studying the economics of
information.30 Briefly, difficulties arise because of the asymmetric distribution of
information in the transaction between buyer and seller. The exchange of
knowledge gives rise to problems of adverse selection and moral hazard that may
prevent such transactions occurring in the open market.31 Furthermore, difficul-
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ties arise because knowledge is in many instances a public good characterised by
non-excludability and non-rivalry. Others can use knowledge once obtained, even
though the original owner still possesses it. This makes it difficult to turn
knowledge into property.32 Moreover, it is generally much cheaper to reproduce
knowledge than to produce it.

According to the transaction cost approach to the organisation of economic
activity, the risks and uncertainties associated with the market exchange of
knowledge suggest grounds for vertical integration.33 However, much tacit
knowledge is developed interactively and shared within networks, which provide an
alternative to the traditional markets versus hierarchy organisational dichotomy.34

Market failures also provide grounds for government intervention to ensure that
the benefits arising from the exchange of knowledge are optimised from both a
private and a social perspective.35 Hence, governments are actively engaged in
stimulating the transfer of knowledge through the promotion of education,
training, and research, as well as through policies that promote innovation and
mechanisms to protect intellectual property. Government agencies also have a role
to play in terms of providing mechanisms of validation and certification, thereby
helping to counter the problem of asymmetric information present in the market
for knowledge.

The extent to which knowledge is codified or tacit has implications for the
methods by which it may be accumulated, stored, processed and transferred
between economic agents. Knowledge that is predominately codified can be easily
replicated and transferred at low or zero marginal cost. Knowledge that is largely
tacit is relatively more difficult and costly to transfer since socialisation and learning
procedures require co-presence and co-location between the transmitter and
receiver. One might expect codified knowledge to circulate more freely and over
greater geographical distances than tacit knowledge. The lower cost of distributing
codified knowledge, together with the greater ease of quantifying and protecting it,
provide strong economic incentives to codify knowledge. Consequently, codified
knowledge may well come to dominate the knowledge-based economy in a national
and global context. However, tacit knowledge is an increasingly important source of
regional competitive advantage, contributing to the formation of location-specific
clusters of innovative activity in certain sectors.36

The Drive to Codify Knowledge

The drive to codify knowledge is stimulated by a range of forces, including political,
social, economic and technological. The concern of this paper is with the economic
and technological forces driving codification. Nevertheless, it is worth briefly
considering the political and social dimensions of codification since they provide
essential elements constituting the context in which, and through which, the
interpretation of knowledge occurs.

Political and Social Dimensions of Knowledge Codification

The codification of knowledge gives it a degree of permanence not present in non-
codified or tacit knowledge. Embodied in individuals and social groups, tacit
knowledge is more prone to dissipation. Hence, the vast majority of knowledge of
past events is embodied in tangible or codified form. Such knowledge, of course,
reflects the priorities of those sections of society with access to the mechanisms for
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recording knowledge. In Europe, until the spread of the printing press in the
fifteenth century, the Church had a near monopoly on the supply of literacy skills
and written texts. Consequently, the Church was able to exercise control over the
validation and circulation of knowledge.

In the current era access to the tools to codify knowledge in terms of the written
word are widely available. However, not all codified pieces of knowledge hold the
same level of authority. For example, through the practice of peer review,
knowledge published in academic journals gains validity and authority. The power
of institutions, from the Church to learned societies, to determine the validity of
knowledge must be recognised. According to Foucault, power and knowledge
imply each other: ‘there is no power relation without the correlative constitution of
a field of knowledge, nor any knowledge that does not presuppose at the same time
power relations’.37 Undoubtedly, then, the drive to codify knowledge has a political
dimension.

There are also social dimensions to the drive to codify. In even the earliest
civilisations, people left records of their existence and way of life, whether
embodied in images represented in cave paintings or inscribed on the walls of
burial chambers, or the writings of historians and social critics. Codifying
knowledge is a means of asserting cultural identity. As the mechanisms of
knowledge transfer have developed from the spoken to the written word and to the
media image, society reflects itself in the records that emerge. In some senses, the
drive to codify knowledge in the social sphere is part of the evolution of cultural
and institutional structures that seek to assert and ensure identity, stability and
continuity.

Economic Dimensions of Knowledge Codification

In the most ancient cultures, the first signs devised to record information were
counting devices. Early systems of writing, such as Egyptian hieroglyphs, emerged
around 3000 BC and were of the pictographic–ideographic variety, requiring an
appreciation of the writer’s cultural background for accurate interpretation.38

Nevertheless, such systems permitted the recording of a broad range of
information, thereby supporting the economic and political structures of the
societies in which they emerged. The introduction by the Phoenicians, around
2000 BC, of writing by means of an alphabet enabled the expression of any concept
that can be formulated in language. The record-keeping requirements associated
with the extensive trading activities of the Phoenicians helped stimulated this
innovation.39 In a sense, then, the codification of knowledge has always been
closely aligned to economic activity, whether to count sheep or to control and
organise international trade.

Without doubt, economic considerations provide a strong incentive to codify
knowledge. In the knowledge-based economy, the assets that provide a firm’s
competitive advantage are embedded within organisational routines and its
workforce. The incentives to codify knowledge are not just concerned with the
control of knowledge within the firm, but also with the commodification of
knowledge enabling the market exchange of intangible assets. As noted earlier,
codified knowledge can generally be transferred more easily and at lower cost than
tacit knowledge. Hence, the desire to reduce the cost of knowledge transfer,
whether within the boundaries of the firm or in the market, stimulates the
codification of knowledge. Moreover, codification enables the protection of
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knowledge through the establishment of traditional IPRs or through restrictions on
access to the relevant code.

The desire to protect knowledge is stimulated by a number of factors. First,
knowledge is increasingly the primary source of competitive advantage for firms.
Secondly, the great expense necessary to create new knowledge provides a strong
incentive to protect it in order to appropriate the full returns from investments in
research and development. As a result of codification, knowledge can be protected
through contractual mechanisms, replicated at low cost, transferred between
economic agents and easily quantified against given criteria. Hence, the codifica-
tion of knowledge facilitates its commodification. Furthermore, new technological
developments have significantly reduced the cost of codification while simultane-
ously offering new opportunities to exploit knowledge assets through, for example,
computer-mediated forms of transfer.

Technological Dimensions of Knowledge Codification

The extent to which the codification of knowledge occurs is inextricably linked to the
available technology. From clay tablets to papyrus scrolls, from the printed book to
the World Wide Web, each technological development has increased the ease with
which knowledge may be codified and distributed. The computer is the ultimate tool
of codification, reducing knowledge to a series of binary digits. The computer,
together with the communication networks to which it is linked both locally and
globally, are now fundamental to economic and social interaction in advanced
countries.40 Once knowledge becomes information through the process of
codification, it can flow freely across distance and time. ICTs enable the efficient and
effective recording of expertise and allow it to be accessed through, for example,
online libraries, data banks and the Internet. Access to knowledge on the scale now
possible is of great benefit since it has the potential to contribute to increased
productivity and creativity among the workforce. Those seeking to solve problems
are now able to draw on an enormous body of information and ideas. Codification
and computing power combined assist in the creation of new knowledge, enabling
the analysis of information in a way previously unavailable. For instance, the
application of computing power to assist in the coding of human DNA in the human
genome project is giving rise to a rapidly developing body of knowledge.

The scope offered by the computer for the analysis of information and data is
enormous and seemingly endless. Consequently, computer-based methods of
collecting, collating, analysing, storing and transmitting information are being
applied to an increasing number of areas of economic and social activity. The
codification of articulable knowledge ultimately depends upon the economic
incentives to undertake the process of codification. As Cowen and Foray note,
technological change can affect the economics of codification in four ways:

1. through the development of new languages (in which we also include
reconstructing lost languages), which might allow the codification of knowledge
previously thought inherently tacit;

2. through changes in our ability to create models of phenomena and activities;
3. through changes in the technologies of coding and decoding, on the basis of

existing languages and models; and
4. through improvements in the technologies of storage, recording and diffusion

of messages.41
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By reducing the cost and expanding the scope of codification, technological
developments are promoting the codification of knowledge.

The Rise of Codification

For advanced nations, knowledge is the only source of sustained competitive
advantage.42 In order to retain competitiveness, firms must engage in systematic
knowledge-creating activity. As new knowledge is created, so the body of both
codified and tacit knowledge expands. In this sense, the rise of codification may be
seen as part of this general process of knowledge expansion. However, the
argument here is that the expansion of the knowledge base is not the sole reason
for the intensification of the codification process. Rather, there is a shift in the
general approach towards handling and creating knowledge, a shift that favours the
codification and commodification of knowledge. This approach to knowledge is
characterised by the desire to reduce uncertainties and ambiguities, and promote
a more rational approach to knowledge creation and acquisition. The rise of the
codification of knowledge, then, is leading to the marginalisation of the intuitive
and tacit elements of knowledge and their role in knowledge-creating activity.

The growth of the codification of knowledge can be witnessed in many instances
in advanced countries. In this section, attention is drawn to two areas where the
drive to codify is evident. The first is the higher education sector, where
government policies, designed to promote the efficient expansion of the supply of
knowledge workers, are encouraging the codification of knowledge. Secondly, the
knowledge management case shows the process of knowledge codification at the
level of the firm. Together these examples demonstrate the widespread nature of
the current drive to codify knowledge. Moreover, they serve to illustrate that the
drive to codify knowledge is present in both the public and private sectors.

Higher Education

In today’s global economy, national governments are restricted in their ability to
manage their domestic economies. Education, however, remains one area, of
central significance to economic growth and prosperity, which they are still able to
influence. Hence, education systems throughout the advanced economies are
being subjected to increased levels of scrutiny. Politicians and industrialists have
sought to ensure that universities address more adequately their priorities by
delivering a healthy supply of knowledge workers, including ‘symbolic analysts’
which, according to Reich, are essential for a nation’s prosperity in the twenty-first
century.43 In response to these demands, efforts are being pursued to improve both
the efficiency and quality of service as well as to extend access, flexibility, and life-
long learning. These have resulted in the introduction of various changes in the
system and nature of higher education in advanced industrialised countries. A key
component in these developments is the shift towards the commodification of
knowledge through a process of codification.

In the UK, for example, the Dearing Report44 emphasised the need for graduates
to acquire the key skills of communication, numeracy, use of ICTs and learning how
to learn. To demonstrate that the demands of government and business are being
addressed, universities are introducing mechanisms to measure the provision of
knowledge and skills. In so doing, the emphasis falls on the structures of provision
and learning rather than on the content. As Robins and Webster argue, the current
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obsession with skills, competencies, and process learning is leading to a conception
of the student as an information-processing machine.45 In the context of computer-
assisted education, Borgmann draws a parallel between the mind of the learner and
the personal computer: both are able to retrieve and process information, but both
know nothing.46 Students are learning procedural knowledge, giving them an
understanding of how to do things. Tacit knowledge is often referred to as know-how.
However, as demonstrated earlier, tacit knowledge is more complex than an
appreciation of procedure. Knowledge is being codified but so too is the process of
knowledge acquisition and creation. Students are learning a rigid procedural form
of thinking that is not open to ambiguity and serendipity.47 Learning and thinking in
a procedural manner certainly has value. However, procedural thinking and
learning must not be privileged to the exclusion of other less formulated methods of
thinking and learning.

Furthermore, mechanisms to quantify and codify the knowledge which students
acquire, such as specific learning outcomes, together with systems to validate the
content of courses at local and national levels, have become widespread. The
authenticators of knowledge embodied in degrees awarded from institutions of
higher education are increasingly administrative agencies charged with the task of
validating quality. Their attention is directed towards procedures and structures
rather than knowledge content.

To extend access to higher education, we are witnessing the standardisation of
the provision of courses and content. The knowledge transferred through higher
education is increasingly codified knowledge. Indeed, there is a danger that the
supply of such standardised, highly codified courses will, with the use of ICT-assisted
distance learning, cover wide geographical areas and thereby deprive students of
access to local knowledge. The drive to codify provision is further stimulated by the
desire to exploit the opportunities of ICTs for distance and asynchronous learning in
the form of, for example, the Internet, e-mail based tutoring, bulletin boards, and
computer-mediated learning generally. However, as Brown and Duguid note, such
forms of delivery must be viewed as complementary to traditional forms of
learning.48 The social context, which is a crucial element in the learning process,
cannot be adequately replicated in electronic form. Contacts with tutors and peer
groups constitute important vehicles for enabling the absorption of knowledge
through the process of discussion and learning together. In this process, tacit and
codified knowledge interact leading to the creation of new knowledge.

The acquisition of tacit knowledge cannot easily be quantified. Consequently, its
value is not fully appreciated. Moreover, the role of academics in the transfer of
knowledge is being reduced. Efforts to extract and codify the knowledge embodied
in the minds of lecturing staff are well advanced from unit descriptors in which
knowledge of course content is made explicit, to the delivery of all course content to
students on-line as text-based material. In the process, the lecturer’s knowledge is
extracted, enabling the university to appropriate further income from it through the
franchising of courses to other institutions and through distance learning
programmes. In this way, many academics are being subjected to a process of de-
skilling.49

Knowledge Management

The realisation that knowledge is the most important resource has led firms to look
closely at their knowledge assets and intellectual capital in terms not only of how to
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exploit them or account for them, but also of how to develop knowledge within the
firm through innovation. The 1990s witnessed the rise to prominence of the
discipline of knowledge management within both the business environment and
academic circles.50 Knowledge management is a new approach to the problems of
competitiveness and innovation-confronting organisations. It may be defined as
‘any process or practice of creating, acquiring, capturing, sharing and using
knowledge, wherever it resides, to enhance learning and performance in
organisations’.51 The application of knowledge management strategies has become
widespread among firms.

The emphasis of the discipline of knowledge management is on identifying and
codifying the firm’s knowledge assets so that they can be both fully exploited and
fully protected as a source of competitive advantage.52 Since the firm cannot own
its workforce, it must find means of securing employee loyalty. Alternatively the
knowledge held by such workers must be disembodied, separated from the
workforce and embodied in machinery and data banks. In such a way, the firm
seeks to protect its assets and in so doing it reduces the bargaining position of the
workforce. Just as academics in the higher education sector are being de-skilled, so
too are many knowledge workers. However, for some highly skilled sections of the
workforce, this strategy is not possible. If these workers are to be productive, they
must have a high level of autonomy and must handle highly idiosyncratic
knowledge, which is difficult or costly to codify. To secure the loyalty of such
employees, firms must provide favourable working conditions and remuneration
packages.

The importance of managing tacit knowledge, embodied in experts, is
recognised in the field of knowledge management. Nevertheless much of the
emphasis, in practice, is on explicating this knowledge into more codified forms.
Orr’s study of photocopier repair technicians at Xerox PARC highlights the
deficiencies of codified knowledge embodied in repair manuals compared with
the non-codified knowledge exchanged between technicians in a social context
during, for example, breakfasts and lunches together.53 Despite such evidence,
much attention has been directed towards the technologically assisted codifica-
tion and distribution of knowledge within the firm. With the use of ICTs in
the form of Intranets, Internet, data bases, on-line expert systems, groupware
and so on, a firm can build a multimedia repository of rich explicit
knowledge.54

The application of ICTs, which can certainly facilitate the efficient use of
knowledge and information within the firm, requires the establishment of
knowledge/information infrastructures. Consequently, the focus of knowledge
management among firms tends to be predominantly on the establishment of
procedures supported by ICT infrastructures, whilst practice is less well represented
in the systems of knowledge management established. Nevertheless, the relation-
ship between practice and process is an important one, and emphasis on one to the
detriment of the other can diminish the success with which knowledge is
managed.55

In a study of 31 knowledge management projects, Davenport et al. identified
four broad types of objectives: to create knowledge repositories; to improve
knowledge access; to enhance knowledge environment; and to manage knowledge
as an asset.56 The achievement of each of these objectives may be assisted with the
use of technology. However, a combination of technical and human elements is
necessary in knowledge management projects.
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Unlike data, knowledge is created invisibly in the human brain, and only the
right organizational climate can persuade people to create, reveal, share, and
use it. Because of the human element in knowledge, a flexible, evolving
structure is desirable, and motivational factors for creating, sharing, and using
knowledge are very important. Data and information are constantly trans-
ferred electronically, but knowledge seems to travel most felicitously through
a human network.57

In recognition of such findings, recent developments in knowledge manage-
ment have increasingly sought to address ‘the people side’, developing methods for
assessing and improving the organisational culture.58

From the two examples given above, we can see that there is a drive to codify
knowledge within the higher education sector and within firms. Moreover, it is
clearly possible to identify economic and technological forces promoting this
trend, as well as political and social influences. In part, these examples can be seen
as indicative of a general trend in society related to the changing nature of
knowledge. For example, Lyotard has highlighted the commodification of
knowledge, with its value coming to depend increasingly on its performativity.59

The changing nature of knowledge, and especially its codification, has important
implications for the development of the knowledge-based economy.

Implications of Codification

The dynamic nature of knowledge is dependent on the interaction between tacit
and codified knowledge in a social context.60 The codification of knowledge,
together with its transfer through technologically mediated channels, neglects the
social context in the sense that the individual in isolation absorbs codified
knowledge. The excessive codification of knowledge may lead to knowledge
becoming more static since its interaction with tacit knowledge may be reduced.
The role of tacit knowledge in the innovation process is widely accepted.61

Consequently, if the emphasis on the codification of knowledge leads to the neglect
of tacit knowledge, the capacity for innovative activity will diminish.

Secondly, the need to cover the initial costs of codification may lead firms to
hold back on the distribution of new knowledge, especially if this new knowledge
requires the development of a new system of codification. Moreover, the
codification of knowledge may give rise to monopoly power over codes, and path-
dependence. As Cowan and Foray note, the value of codification depends on the
stability of the knowledge environment: ‘[w]hat makes an environment unstable is
that the languages and models contain ambiguity, and perhaps exist in multiple
forms. It is the elimination of the multiple forms and the further elucidation of the
models that creates the stability’.62 However, stabilising the knowledge environ-
ment is costly. Consequently, once stabilised there is an incentive to maintain the
structures that sustain a stable knowledge environment. However, the ambiguities
that exist in unstable knowledge environments are rich sources of creativity and
variety. In this way, the path-dependent nature of codification reduces the scope for
creative and innovative activity.

Finally, the process of codification, in particular through technological
mechanisms, has an impact on the cognitive frameworks and nature of under-
standing gained by those individuals applying knowledge. As dependence on
computer technology in the creation of knowledge increases, the limitations of
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technology will come to restrict human creativity. For the computer to unleash its
immense processing power, it must be supplied with codified knowledge. All that
it absorbs must be reducible to zeros and ones. As yet, the computer can deal
only with finite elements; it cannot cope with infinity or ambiguity. As Bolter
notes:

. . . computer language is at every level univocal: each statement is either
entirely clear or simply wrong, and to guarantee its clarity, the language
possesses a rigid syntax of permissible expressions . . . the ambiguity that is so
important to human communication is fatal to the computer.63

Codification seeks to remove ambiguity, but the ambiguity and uncertainty
present in the non-codified expression of knowledge offer opportunities as well
as threats.

The limitations inherent in the computer have more worrying consequences
when transferred to the human mind. The desire to imitate the human brain by
creating artificial intelligence has been a constant force behind the development
of computer technology. However, in the current period ‘the issue is not whether
the computer can be made to think like a human, but whether humans can and
will take on the qualities of digital computers. For that . . . is the fundamental
promise and threat of the computer age’.64 As Polanyi wrote ‘we can know more
than we can tell’,65 and this is a characteristic that distinguishes humans from
computers.66 Unlike computers, the actions of humans are not always based on
rational calculations. Humans are characterised by bounded rationality,67 which
may account for limitless knowledge since it allows imagination and irrational
experimentation that may lead to the articulation of new knowledge. For
example, the computer processes language as a collection of arbitrary symbols,
but in the human mind the ‘processing’ of language involves memory which is
‘by nature resonant, setting up word associations that defy logic, giving connota-
tions to words beyond their definitions, drawing analogies between the outside
world and the words that represent it’.68 It is in this way that new knowledge and
insights are gained, a process that is even more extensive when minds are
brought together in a social context. The processing of information by com-
puters eliminates the possibility of resonance or analogy interfering with the
rules of logic. In effect, the computer dispenses with tacit knowledge. However,
to subject all human activity to the rules of logic and reason would be a
counterproductive and destructive enterprise since there are areas that cannot be
the matter of rational deliberation.69 Elements of the creative process constitute
one such area.

Although, the codification of knowledge is highly beneficial, we must remain
alert to the dangers of neglecting the tacit dimension for it is here that
uncertainty and ambiguity can lead to the articulation of new knowledge.
Intensive codification of knowledge, although assisting the innovation process in
many areas through the scope for analysing vast quantities of information, if
allowed to permeate through all fields of activity, may well lead in the longer
term to a general reduction in the pace of innovative and creative activity. The
benefits of codification may prove to be short-term if codification leads to a
reduction in the level of social interaction present in the processes of learning
and innovation, while also imposing a rigid rational structure onto the process of
knowledge creation.
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Conclusion

This paper has critically explored the forces behind efforts to codify knowledge,
together with the implications of this drive for the evolution of the knowledge-
based economy. It has been argued here that tacit knowledge is neglected in the
drive to codify, and that this has important consequences for the process of
knowledge creation. Because the codification of knowledge favours procedural
thinking and creativity to the detriment of intuitive thinking and serendipitous
creativity, excessive codification has long-term negative consequences for the
process of knowledge creation and innovation generally.

Accordingly, this paper raises a number of important issues for policy-makers,
business managers and academics seeking to understand the economic and social
aspects of knowledge. First, there may be a role for policy-makers to provide a
counterbalance to the forces driving the codification of knowledge by encouraging
the creation and circulation of tacit knowledge. In particular, this could be
achieved by reducing the domination of economic forces in publicly funded
education and research, thereby encouraging broad-based learning and research
activity. If the rise of a codified knowledge economy is to be avoided, it is essential
that the workforce is capable of dealing with knowledge in its broadest sense.
Furthermore, as noted above, codification may be used to reduce uncertainty and
risk in the market exchange of knowledge. Hence, the state could develop
mechanisms to alleviate the risks involved in the market exchange of knowledge,
perhaps by providing new forms of IPRs to adequately protect non-codified
knowledge and intangible assets. Policy initiatives could also encourage the
formation of formal and informal networks in the private, public and social sectors
to facilitate the transfer and creation of tacit and codified knowledge for non-
commercial purposes. In this way, a nation’s knowledge base can be enhanced with
positive externalities for business enterprises that draw on the wider knowledge
base in the process of innovation. Policy-makers might also provide supportive
mechanisms to allow firms to engage in innovative and knowledge-transfer activities
in areas where levels of ambiguity and uncertainty would normally prevent
involvement. Such initiatives can provide a counterbalance to the rational
approach to knowledge processing that pervades economic activity in the present
technological era.

Secondly, businesses seeking to maintain their competitiveness would be wise to
recognise the role of tacit knowledge within their organisations. Although, the
codification of knowledge may secure a firm’s monopoly power for a period of
time, the present era is characterised by fast technological change that can lead to
the rapid and sometimes unexpected obsolescence of knowledge. Fluid knowledge
environments, characterised by a mix of codified and tacit knowledge, are more
likely to be able to respond quickly and effectively to such change. It is only in
recent years that the focus of knowledge management practices has turned to tacit
knowledge within the firm and this should be encouraged.

Finally, the issues raised in this paper indicate that further research is necessary
to gain a full appreciation of the consequences of codification, and the neglect of
tacit knowledge. Research should go beyond the examination of the initial
consequences of the codification of knowledge and question also the impact that
codification may have on the process of knowledge creation itself. The dynamic
relationship between tacit and codified knowledge is poorly appreciated and would
also benefit from further research attention. Such research is essential if a deeper
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understanding of the dynamics of the knowledge-based economy is to be achieved.
Policy-makers, business managers and academics have much to learn from, and
contribute to, such research efforts.

The current trend towards the codification and commodification of knowledge
is being driven by a combination of economic and technological forces. This trend,
if left unchecked, could lead to the development of a codified knowledge economy
where the primary economic activity is the processing of information. In such an
economy, the natural creative force of human kind would be in danger of being
undermined by the twin forces of economic and technological rationality. To
ensure prosperity in the twenty-first century, nations must engage in the creation,
distribution and application of both tacit and codified knowledge. This requires an
acknowledgement of the counterproductive nature of attempts to remove the
ambiguity and uncertainty attached to the tacit dimension of knowledge.
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