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I. Overview  

This document outlines the conceptual framework adopted by the OECD/CERI study group
on “the public dimensions of the knowledge-driven economy,” which is undertaking micro-level
analyses of the key dynamic processes underlying the complex of changes that today are signified
widely by references to the emergence of the “knowledge society” and the “knowledge-based
economy.”

A variety of terms related to “the knowledge based economy” (KBE) came into circulation in
business, government and academic publications during the 1990’s, many of them deriving from
perceptions that the landscape of economic activities was being transformed by advances in
information technologies culminating in the deployment of computer-mediated electronic
communications networks, most noticeable in the Internet’s explosive growth.  Much promotional
enthusiasm connected with developments in the ICT- producing branches of the economy surrounded
the rise of academic and governmental interest in grasping the nature and future of the “information
society” (Mansell and Steinmueller, 2000).   Indeed, during the latter part of the 1990s this fixation
upon electronic information-equipment and information-goods was reflected in the proliferation of
economists’ efforts to brand the putatively newest epoch of development – alternatively, as “the e-
economy” (Cohen and Zyman), the “digital economy” (Bryjnolfsson and Kahin), the “weight-less
economy” (Quah), “intellectual capitalism” (Grandstrand) or, more cautiously, just “the Next
Economy” (DeLong).

 The aura of “hype” that accompanied this outburst creative labeling now has evaporated,
another casualty of the ending of the long bull market in stocks, and the sudden collapse of the “dot-
com” bubble. What has remained largely intact, however, is the longer-standing set of shared
perceptions about the existence and character of transformations in the structure of economic life.
Most observers today would agree in finding important portents for the future in the emergence of
several concurrent trends:

•  the rising quantitative importance of human and business assets that are intangibles based
upon reliable knowledge;

•  the increasing concentration of tangible capital formation in the form of equipment
designed to process, transmit, capture and store digitalized information;

                                                     
∗  This presentation draws directly upon P.A. David, D. Foray and J. Mairesse, “Public dimensions of the
knowledge-driven economy,” OECD/CERI Study Group Memorandum, 29 June 2001.
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•  the growing attention that business enterprises are directing to the acquisition, strategic
management, exchange and exploitation of vast volumes of information extracted from
ever-more voluminous streams of data.

Accordingly, much has been written about the manifestations of the “knowledge based
economy (KBE)” in these and closely related trends among the industrially advanced societies. Much
concern continues to be expressed over the gaps between the developed and developing economies
that are revealed by summary, macro-level indicators of the “extent of KBE involvement.” At the
other end of the spectrum of concerns, a vast business management literature has sprung up
purporting to advise executives as to how best to position their enterprise to “catch the knowledge
economy wave,” or at least to avoid being capsized and drowned in it.

 By comparison, there is a dearth of detailed analysis of the micro- to meso-level relationships
underlying the perceived macro-levels trends. It is the exceptional study, indeed, that has undertaken
to investigate the ways in which developments either associated with, or identified by the production
of goods embodying information technologies, are related to complementary changes in other, non-
technological aspects of economic organization.

The goal of this project is to make a contribution to the understanding of these phenomena by
developing and applying analytical framework that will serve to integrate many valuable insights
gleaned from specific and partial studies, and draw out their broader, systemic implications.  Its larger
aim reaches beyond that of providing a better account of the dynamics of the emergence of
“knowledge” as a key economic asset, and of the accumulation of knowledge as a major determinant
of the pace of economic growth and structural change.  While in itself would be ambitious enough, the
intention of the project is to identify particular areas where better-informed public policy-making and
enhanced public sector performance could be achieved.  By those means economic growth and
welfare improvements may be promoted both directly and indirectly as a consequence of interactions
between public agencies and entities operating in the private sector.

Three features of the proposed approach to this undertaking would distinguish would
distinguish it from the efforts of others working in the same broad field:

•  the conceptualization of knowledge-driven economic (KdE) activities, and of a “knowledge-
driven economy” as the emergent property of an array of concurrent, mutually reinforcing
technological and social transformation;

•  the focus on the public dimensions of paradigmatic KdE activities;

•  the application of this analytical framework in selected case studies of opportunities and
challenges in developing KdE activities within the public service agencies of the
economically advanced societies.

The following paragraphs offer capsule sketch of the project’s nature and scope, by describing what
may be found to be notably distinctive under each of the three above-mentioned.

(I.1) The conceptualization of knowledge-driven economic (KdE) activities:

The proposed analytical framework proceeds from an explicitly dynamic conceptualization of
“knowledge-driven economic activities” as those which are predicated upon the effective control and
direction of the changing knowledge-base, and timely responses to opportunities and challenges
created by such changes. The “knowledge-driven economy” (KdE) is not merely an aggregation of
such activities, but the resultant of the transformative influences that innovative epistemic
communities (including communities of practice operating under procedural authority) can exert upon
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individuals and collectivities that hitherto have been occupied primarily with the stabilization of
practices and the maintenance of well-established routines.

This may be contrasted with the rather more conventional static conceptualization, one that
seems closely akin to traditional “economic stage-theories” in its identification of “the KBE” with a
more advanced stage of development in which  “knowledge resources” account for a large share of
the inputs into the representative agent’s productive activities, and intangible producer assets and
information-commodities constitute an enlarged portion of the representative vendor’s marketed
outputs. To grasp much of what is implied by distinguishing between “knowledge-driven” and
“knowledge-based,” it is sufficient to note that a knowledge-intensive activity such post-secondary
school teaching need not be performed in a fashion that would qualify as “knowledge-driven,”
whereas the latter is very much the norm one would expect to find observed among the communities
of practice that are responsible for instruction at the world’s leading research universities.

Following the alternative, dynamic approach proposed for this project, the dominance of
“knowledge-driven economic activities” within substantial sectors of the economy is conceptualized
as an emergent property of a distinctive cluster of new developments that extend well beyond the
domain of information and computer-mediated technologies (ICTs). Indeed, the complex of
innovations and adaptations involves a re-configuration of connections and arrangements in other,
social and institutional domains among which there exist complementary relationships forming a
mutually reinforcing dynamic equilibrium.

New learning systems, new social norms and institutions, and new mechanisms of trust
formation are the brief designations attached to the three principal domains of complementary, non-
technological innovation that are identified by this approach.  Each of them is to be approached not as
a self-contained area of innovative and adaptive activities. Rather, the proposed framework calls for
inquiries into the respects in which developments in each of those spheres may be both predicated
upon supporting elements provided by the others, as well as enabled or otherwise affected by
innovations taking place in the ICT-domain.

  (I.2) The focus on the public dimensions of paradigmatic KdE activities

 Within each of the four sub-systems thus identified, the project proposes to examine with
particular care the public-goods dimensions of the entailed resource allocation processes, with the aim
of providing some policy guidance for decision-making in the public sector, as well as in the sphere of
private business. A concern with public goods follows immediately from core subject of interest: the
economics of knowledge. The intrinsic nature of much human knowledge, particularly that pertaining
to external states of the world, admits of it being encoded and thereby reduced to “information.” The
economic significance of this lies the characterization of information as a commodity that exhibits
two of the defining properties of “pure public goods.”

Firstly, information is infinitely expansible: its content is neither exhausted by repeated use,
nor degraded when used concurrently by many agents. Secondly, it generally is both privately and
socially costly to restrict the access of others to information while enjoying the benefits of its
possession. Putting this in other words: because codification of knowledge greatly reduces the
marginal social and private costs of its reproduction. One hardly can contract for exchanges of
information as commodities without pre-disclosing something, if not everything about it the contents.
This and other reasons, competitive market mechanisms that rely upon voluntary exchanges in
response to price signals cannot be expected to allocate commodities with public goods properties in a
manner that is socially efficient. Thus, publicly sanctioned monopolies functioning under various
degrees of government regulation, or state supervised procurement and/or provision, have a long
history of emerging as mechanisms for producing and distributing commodities that possess these
“public goods” properties.
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In modern economies the public sector occupies a variety prominent, institutionalized roles
in the formation of knowledge infrastructures that support innovation activities. In some instances this
has been the result of deliberate (rational) institutional design. Elsewhere, non-market modes of
resource allocation that perhaps were created, historically, to further private interests, or to serve the
ends of state power, have proved themselves able to survive in the face of challenges posed by fallible
market mechanisms. Hence, it is hardly surprising that in recent examinations of the ways in which
government policy affects the scientific and technological capabilities of modern societies, and their
successful economic performance in activities where continued innovation is crucial, attention
recurrently is focused upon the role of the public sector in providing critical services.  These appear in
the sphere of formal educational instruction, in the formation and maintenance of archives, libraries
and technical reference systems, in the conduct of exploratory (so-called “basic”) research activities,
the codification of technical specifications or standards (for reference, minimum quality/safety and
compatibility or interoperability) of commodities, and in the delineation and enforcement of
monopoly rights in intellectual property.

By directing attention to the formal and informal public dimensions of the knowledge-driven
economy, this project would depart from the conventional emphasis now widely accorded to the role
of market competition in generating and deploying new and more powerful computer hardware,
software applications, and communication networks – all of which are taken to be either key
indicators or strategic investments that afford individuals, firms and entire communities access to
more effective participation in “the information society”. Focusing upon the public dimensions also
would provide a useful counter-balance to the preoccupation of the “knowledge management”
literature with policies of information capture, and control of strategic knowledge assets which
business organizations should adopt in order to survive and prosper in the KBE environment. This
feature of the project’s orientation, therefore, may be seen to following on from a central theme
developed in David and Foray’s (1995) report for OECD/DSTI: “the knowledge distribution power”
of public infrastructure elements in national systems of innovation are no less, and possibly more
important over the long run than the direct incentives and subsidies that most governments have been
providing to encourage private company investments in R&D.

(I.3) The case study analyses of opportunities and challenges the economically advanced societies
face in developing KdE activities within selected public agencies, as well as the private sector:

The third distinguishing feature of the project will consist in applying the insights developed
through the foregoing analytical and empirical investigations in a selected set of case studies of the
opportunities and challenges encountered in efforts to introduce “KdE activities.” Whereas there has
been a tendency to look to the private sector for innovative uses of new information technology, and
for the spontaneous formation of new “knowledge communities,” we will inquire not only into the
public goods dimensions, and the public infrastructure support for those activities, but also into the
way such developments impinge upon and may transform particular public service agencies of
modern governments. For this purpose case studies will be prepared for at least three different
functional areas in which public agencies and programs operating at various levels of government
have major responsibilities for the delivery of services:

(a) primary education,

(b) public health,

(c) libraries and museums.

(I.4) Motivation for focussing on knowledge-based public service agencies

Some of the considerations leading to these provisional selections may be mentioned briefly.
All of these areas of governmental activity are well established in most of the advanced countries, and
are points of contact between many members of the population (whether as private individuals or as
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representatives of non-government organisations) and the decentralised providers of the public
service. In each field there appear to be a wide array of operating modes, ranging from traditional,
labour-intensive and “low tech” practices, to more sophisticated experimental approaches. It is likely
that within each of these service areas there would be found to be substantial inter-country variation in
the specific ways in which the agencies involved actually operate. That should afford some
opportunities for the use of comparative methods to identify generic issues in each “service field,” as
well as to examine the significance of culturally and geographically idiosyncratic, tacit knowledge.
Attention to the latter will be important in identifying potentially serious limitations to the success of
highly standardised procedures as the means of upgrading public service providers’ performance.

A major motivation for undertaking case studies in this particular area is the prospect of
thereby providing some corrective for the relative lack of interest that most recent discussions of
“knowledge-based economies” and “knowledge societies” evince in the reliability, scope and
accessibility of the knowledge base upon which must rest the performance of the public sector’s
civilian branches. Virtually all the attention has concentrated on private entities’ increasing
knowledge-capabilities and knowledge-needs, both as producers and as consumers functioning in
market settings. Whether intentional or not, the impression conveyed by too many contributions to the
literature is that the bulk of the public sector is not, cannot and should not be expected to emerge
among the “smart,” “learning” parts of the knowledge-based economy.

 It is true that economists who have been studying the processes of innovation have shown
keen interest in the generality of non-market learning activities, especially those which take the form
of “producer-user interactions.” Indeed, following the work of Rosenberg (1982) and von Hippel
(1988), such knowledge transactions now are widely regarded to be critically important for a variety
of innovation processes involving complex goods. It would seem a quite straightforward matter to
consider the possible implications of these ideas for non-market learning in the setting of a civilian
public agency. Yet, the latter has remained largely terra incognita. Indeed, even the question of
whether producer-user interactions, and user-initiated innovation are phenomena that appear, or could
appear where private sector consultants work to provide public agency clients with information
systems and knowledge management expertise, does not appear to have attracted serious systematic
study.

 The parties whose interactions remain the subjects of researcher’s investigation in this area
continue to be drawn from the population of private, profit-seeking enterprises.  It is conceivable that
business companies are the only form of bureaucratic organization that are capable of entering into
these fruitful, knowledge-producing transactions. Still, were that to turn out to be the case, to discover
why it was so would be of considerable interest and far-reaching importance.  Similarly, in
discussions of the transfer of scientific, engineering and economic knowledge among research
organizations, as in the circumstances of R&D consortia and joint ventures, the “natural” assumption
is that the principals involved are driven by private, financial motives. Alternatively, where the latter
form of incentive is perceived to be insufficiently strong on one side or the other, attending to
strengthening them is presumed to be the first course of appropriate remedial action. Thus, interest in
the promotion of university-industry research collaborations, and in fostering technology transfer
from the academy to businesses, typically proceeds on the basis of providing university researchers,
or institutional administrators, with financial incentives (whether in the form of “carrots” or “sticks”)
in order to move them into regular participation in such activities.

This state of affairs fails to address the need to bring the functions of public and quasi-public
agencies within the orbit of “knowledge-driven activities,” not least because those agencies are
recognised to play important roles in creating the conditions conducive to the development of
knowledge-driven activities in the private sector. But, beyond that particular concern, there are an
immediate human welfare benefits to be derived by enhancing the knowledge-resources upon which
public agencies are able to draw, and improving the effectiveness of their ICT facilities, developing
within them greater capabilities for acquiring new areas of competence (“learning”), and for forming
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effective coordination and cooperation with other organizations in both the public and the private
sectors.

Because the very nature of information implies that there is a vital role to be played by the
public sector in compensating for the inadequacies of competitive markets in allocating information
resources, increased importance is attached to enhancing the competence and performance of public
action in this sphere. Furthermore, for many of the activities into which public agencies are drawn, the
informational component of the services they provide to households and firms offers great scope for
the application of more sophisticated information systems. But there is an ample basis, in the
experience of costly failures in public sector information systems projects, to suggest that much more
than engaging the services of information technology experts (whether internal to the agency or as
private consultants) is required to create an effective, knowledge-driven public service organization.
The case studies to be undertaken would aim to provide further insights into this particular problem.

II – Knowledge-driven economic transformation as an emergent property

The epistemic communities (or, less imposingly “knowledge communities’) whose activities
are constitutive of knowledge-driven economic systems, and therefore are seen to be capable of
serving in the role of transformative agents in the emergence of “knowledge societies.” These
communities, as a rule are found to be participating to some degree in four distinct domains of
innovative activity. A least, that is a key “working hypothesis” underlying the framework of analysis
for the project reviewed in this section.

 The four domains in question can be briefly characterized in the following terms:

(1)The adaptation and intensive use of new ICTs – particularly as a tool to support productive
transactions, including commercial and financial exchange, and professional communications among
the actors forming spatially distributed communities; to enable new processes of codification, and
modes of  broadcast and interactive circulation of information throughout the society at large.

(2) The development of new systems of learning -- which here includes organized modes of
acquiring new knowledge, both through instruction and inquiry, and the establishment of procedures
to verify the effectiveness of the instruction given, and the reliability of the knowledge acquired.

 (3) The formation of social norms and institutions  -- through either the emergence of
informal conventions or the deliberate institutionalization of roles and relationships of responsibility,
whether by the promulgation of a procedural authority, or explicit rules for organizational
governance; including the assignment of enforceable rights and privileges as elements in structures of
regulation and reward that aim to elicit behavior by participants which will contribute to the
acknowledged  (legitimate) purposes of the community.

(4) The adoption or creation of community-specific mechanisms of trust-formation – which
operate to reduce the costs of transactions among individuals identified associated with the
community, of selecting among those seeking to enter it and integrating new recruits; such
mechanisms also enable validation of communications among widely distributed participants, or
ensure the privacy and security of transactions involving sensitive information; they also may be
directed to addressing problems of establishing and maintaining the external credibility of the
particular “products” or services identified with particular sub-groups.

Taken together, these domains are diverse in nature and comprehensive in scope, and it is
not suggested that a given epistemic community will exhibit equal degrees of activity in all of them
over the course of its existence, or even that more than one of these dimensions of activity would
occupy its attention at any point in time.  What is suggested, instead, is that for an epistemic
community to have formed and acquired the minimal level of functionality necessary to sustain its
existence and mobilise additional resources, it will have had to “visit” all of these domains.
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A conceptual formulation which embodies the same idea is provided by viewing the
participation of significant numbers of a population in “knowledge-driven economic activities” as an
emergent property of a distinctive cluster of new developments that extends well beyond the domain
of information and computer-mediated technologies (ICTs).  Indeed, an entire complex of innovations
and adaptations is entailed in the formation of organisations that co-ordinate human agents engaged in
non-routine, novelty-absorbing and novelty-generating activities – which is what modern epistemic
communities are about. The formative process may be centrally initiated or “self-organising,” in
various degrees, but what it involves, invariably, goes well beyond providing the people involved with
some more powerful technological apparatus for receiving and processing information and
communicating to others the knowledge they have acquired.  It involves a re-configuration of
connections and arrangements in other, social and institutional domains among which there are
complementary relationships forming a mutually reinforcing dynamic equilibrium.

(II.1)  The Pyramid: depicting knowledge-driven transformation of economic activity

A simple graphical device may be used to represent in summary form the cluster of key,
mutually reinforcing developments that can be identified as resulting in the emergence of knowledge-
driven transformations in economic activity.  This is the schematic of the equilateral pyramid, which
appears as Figure 1, and which we will refer to in the following simply as “the KdE Pyramid.”   

The structure depicts the emergence of KdE (within the pyramid) as the resultant of the
interaction of forces deriving from developments on all four of its facets.  It shows that the domains of
action described above must be present in combination, in order to support the transformation of a
community or groups of communities to a state of knowledge-driven economic activity, i.e.,
participation in the knowledge-driven economy. The architect of an actual pyramid proceeds on an
understanding that each of the faces of this structure is indispensable to support the others.  By
analogy, accepting the metaphoric figure employed here, the four aspects of the KdE pyramid are
hypothesized to contribute jointly to creating effective and self-sustaining knowledge-driven
economic activities.  

Open-software networks provide good examples of epistemic communities embracing the
knowledge economy. There is, for instance, a very interesting result produced by Lakhani and von
Hippel (2000), showing that the success of any system of “free” user-to-user assistance in open source
software communities is based, firstly, on the skills and competences of a critical mass of users (the
low-cost provision of solutions only works because some users do know the solution); secondly, on
some kind of incentive structures to share knowledge (including reputational reward systems); and
thirdly, on the very low marginal cost for writing and transmitting the information (the willingness of
information providers to contribute what they know is related to the cost to them of doing so). Such
systems illustrate an increasing shift  of innovation towards users (von Hippel, 1998). If this is so, the
emergence and multiplication of “user-only innovation systems” represents an important, possibly
signal development in the historical emergence of the knowledge-driven economy. It also offers a
paradigmatic exemplication of aspects of the process captured by the graphical metaphor of the
pryamid: what is evolving is seen to be the resultant of the formation of a new learning system,
supported by new social norms and institutions, reinforced by mechanisms of communication and
identification that build trust among the participants who are engaged on different and specialised
tasks within the larger project, and providing valuable assurance of the reliability of the code they
produce. Last but not least, all of this has evidently been enabled by the capacity of the ICTs in the
electronic network to mobilise the resources of a widely distributed community whose members vary
substantially in their degrees of commitment and expertise.

Another interesting example of a community beginning to migrate to the knowledge economy
is provided by the health care system, in which general practitioners are contributing to the production
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and codification of “evidence-based medicines,” in communications that are stored in electronic
databases and shared among the community. Here again the all four of the facets of the pyramid are
involved.  By contrast, however, an illustrative example of a community still lagging behind may be
drawn from education sector. There is, in this sector, a massive innovative activity in the “tinkering”
of teachers in their classrooms, finding new solutions to pedagogical problems. However, the greater
portion of those innovations are neither articulated and documented, nor horizontally diffused, with
the result that this activity has not acquired a transformative cumulative momentum. The basic norms
and institutions of the teaching profession, and the mechanisms of trust in the expertise of the
teachers, the integrity of the examination and evaluation process for students, and the design of
curricula are essentially undisturbed (Hargreaves, 2000).

II.3 – Examining the facets of the pyramid

The brief discussion that follows sets out the main aspects and important features of the
developments characterised by the four facets of the KdE pyramid. Each refers to a distinct domain of
activity, and it is suggested that in each domain there are significant innovations underway that are
both responsive to, and stimulative of changes that are taking place in the adjoining domains. In some
important respects the changes described are mutually reinforcing, and there are seen as jointly
responsible for the emergence of a widening circle of knowledge-driven economic activities.  But in
other regards, some of these changes are in tension with more slowly adapting and resistant structures
that characterise the other, immediately adjoining domains.

There are interactions among the activities particular to each of the facets of the structure
displayed in Figure 1. In Figure 2, the pyramid has been opened, to exhibit the arrangement of the
domains of trust mechanisms, learning systems, and new ICTs which impinge upon (and, equally may
support) the development of new social norms and institutions – the facet that is centrally positioned
in this particular visualisation. Analogous pictures could be created for each of the other three
domains, to underscore the reciprocal relationships of interdependence in this system.

 The way in which the latter can be most usefully utilised in structuring empirical studies is to
interpret these relationships as dynamic: thus, at time T the state of arrangements in a given (say,
institutional) domain will influence innovations (or the absence of change) occurring at T+1 in the
other, adjoining domains; and, the state of all the domains at T will affect such innovations as occur at
T+1 in the given (institutional) domain. In the following discussion, however, no effort is made to
systematically articulate the complete structure of interrelationship affecting each domain, for that
would be a major purpose of the studies undertaken by the project.

New ICTs and knowledge codification

We may start by looking at the special relationships between the new ICTs and the production
and circulation of knowledge. New possibilities of remote access generated by the new ICTs not only
concern written documents (e.g. scientific publications) but also tacit knowledge (instructional movies
circulating on the web), knowledge systems (e.g. remote access to large scale facilities) and huge
amounts of data and information that are accessible from your desk (virtual libraries). ICTs improve
knowledge codification. The French anthropologist Claude Levy Strauss wrote about that “unique
quality of man of being able to put his memory outside himself”. This is what basically enables the
codification of knowledge. This is a process consisting of “inscribing” knowledge on some support.
Once it is done, possibilities for cost saving, productivity improvement, the generation of new
cognitive structures and more effective memorisation procedures are opened. ICTs play a unique role
in improving productivity of codification for simple knowledge, and enabling codification of more
complex knowledge (expert systems). They therefore have had a disruptive effect on the economics of
codification (Cowan et al., 2000).
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Figure 1

“The Pyramid” of the Knowledge-Driven Economy

A graphical representation of the complementary sub-systems

new learning systems

New ICTs

new trust mechanisms

new norms & institutions
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But the new ICTs also provide a potential for new cognitive opportunities generated by a
unique effect on mathematical modelling to provide interactive and generative potentialities. The new
ICTs are providing a general purpose instrument for simulation, the generation of experimental
variety and optimisation in ever more realistic models of real-world systems. A less studied effect of
the new ICTs deals with the changing “economics of written and graphic expressions”. For the first
time in the history, a technical change causes a major revolution at three levels simultaneously
(Chartier, 2001): the structure of writing (electronic publication), the mode of production (electronic
printing), and the relationship of people to the writing (“electronic document allows readers to write
not only in the margin but in the text itself” says Chartier).

Development of new systems of learning and knowledge creation

Knowledge-driven communities are characterised by the emergence of new systems of
learning (Steinmueller, 2000, Mansell and Steinmueller, 2000) in which the processes of knowledge
production and reproduction are decentralised and located “everywhere” within the organisation
(while the specialisation of those functions was an essential feature of mass production systems,
ibid.). Experimental learning is becoming a dominant form of the creation of knowledge as a joint
product of any kind of economic activity. Experimental learning is a superior level of learning-by-
doing that consists of performing experiments, while this is not the main motivation of economic
agents (main motivations being the production of a physical output or the provision of a service). This
is learning based on an experimental concept, where new options are spawned, data is collected so
that the best strategy for future activities can be selected. In few activities, innovation has always been
dependent upon experimental learning (see Hargreaves, 2000). As David and Sanderson (1997) have
pointed out, the possibility of moving on to experimental learning in activities other than "craft trades"
represents an important transition in the historical emergence of the knowledge economy. As long as
an activity remains fundamentally reliant on learning processes that are procedures of routine
adaptation and leave no room for deliberate planning of experiments during economic activity, the
difference between those who deliberately produce knowledge and those who use and exploit it
remains substantial. When an activity moves on to higher forms of learning where the individual can
plan experiments and draw conclusions, knowledge production becomes far more collectively
distributed.

As a result of the historical trend towards human capital improvement in societies, users and
lay people are more than ever involved in these new systems of learning. The schema of “users-as-
innovators” devised by von Hippel (1988) to illustrate the particular case of scientific instruments in
the late eighties is likely to expand to many other situations. Such a trend is likely to lead to “user-
only-innovation systems”, observable today in some economic niches such as open source software,
and as stated by Lakhani and von Hippel (2000), this is potentially a matter of general interest and
relevance for the future of the knowledge economy. The involvement of lay people in the production
of scientific knowledge can be taken as another interesting feature of the new learning systems,
although this is a phenomenon which is rather limited to some particular areas of activities (health,
environment) (Callon, 2001).

New systems of learning mean that there are numerous sources of knowledge and,
thus, innovation opportunities are growing. This is, of course not to deny any specificity to formal
R&D as a central process of knowledge production. Even if they are producers of knowledge, doctors,
architects, teachers, artisans and “expert lay people” are not researchers because they produce
knowledge in the course of their regular activity of producing goods or providing services. In our
view, specialisation and division of labour remain important in knowledge-based activities.
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Figure 2

The Pyramid opened -- showing the mutually supportive
positioning of its facets  

Note: indicates the vertical apex of the closed structure
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Social norms and institutions, adapted to new modes of knowledge generation and communication

This third facet involves the reciprocal influences of innovations in computer-mediated
telecommunications that are making possible the formation of new modes of interpersonal
transactions in which information is created and exchanged.  Virtual communities can be constructed
for a variety of purposes (Steinmueller 2001), from those of pure consumptions in the form of
recreation game-playing, to informal knowledge-pooling among lay individuals who have a common
interest in the diagnosis and treatment of a particular medical condition, or the workings of legal and
regulatory statutes.  Collaborative networks, supported by broadband communications facilities are
now able to mobilise scientific resources on a larger scale and to share the use of expensive, large-
scale research facilities and costly equipment, such as synchrotron radiation sources, and powerful
electron microscopes.  In each of these newly emerging epistemic communities, new norms of
interaction tend to be established, or transferred from other, previously experienced domains of
interaction. These may become institutionalised, or they may in turn create pressures to modify the
rules of previously existing institutions so as to have those accord more closely with the current norms
that the members of virtual communities find more immediately relevant to their working relations
with colleagues (Feldman, 2001).

An important aspect of these norms consists of the way the communities deal with issues of
access to knowledge that has yet to be submitted in codified form for publication in professional
research journals and monographs; similarly, they govern matters such as access to data-streams, the
exchange of cell-lines, specialised computer programs, and other materials and equipment used in
research..  As put it by one of the contributor of this memo: “Good fences DO NOT make good
neighbours” (our emphasis) in the fields of scientific inquiry: “knowledge is not like forage, depleted
by use for consumption; knowledge bases are not subject to being over-grazed but, instead, are likely
to be enriched and rendered more accurate, and more fully documented the more that researchers are
allowed to comb through them”. (David, 2001b)  The sharing of information and the rapid and
complete disclosure of new findings and the methods whereby they were obtained constitutes a
powerful social device for the accumulation of reliable knowledge, and, not surprisingly, it reappears
in a variety of forms that exhibit varying degrees of institutionalisation.

Examples of such social structures are found in the open-science institutions of peer-reviewed
journal publication, in conferences to which admission is regulated on the basis of professional
qualifications, and in the norms that set strong expectations of collegial help on technical matters if
such is requested.  Open software communities, local systems of open technology, high tech
consortia, and user–producer relationships share some, although not all the of features of the open
science regime. All these social constructions describe some kind of “IPR-free zone” coupled with
private incentive structures which are compatible with knowledge openness. For instance, institutional
systems such as the European Bio-informatics Institute, providing an IP free environment for
academic researchers, imposing no restriction to the use and re-use of data and thereby allowing
biologists to travel freely within the digital information space (see EC/STRATA Report 2001).
Competitive private markets in the presence of strong involuntary informational spill-overs, as is the
situation in regard to pharmaceuticals (see Cockburn and Henderson, 1995), or the IT industry
(Steinmueller, 1996, Appleyard, 1996) can play a similar role in supporting rapid knowledge
distribution – at least among research communities that are able to pay the license fees.

The knowledge economy is presently experiencing a trend towards an unbridled privatisation
of the knowledge bases, resulting in the proliferation of intellectual property rights in many research
areas (Arora et al., 2000). Such evolution shows a general shift from one view to another of the role of
IPRs in the economy (Steinmueller, 2001a): traditionally, IPRs were considered by economists as an
“incentive institution” that society employs to elicit greater innovative efforts. They co-exist with
other incentive structures, each of which has costs and benefits as well as a degree of
complementarity. The new view is that IPRs are the only means to commodify the intangible capital
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represented by knowledge, and should therefore be a common currency or ‘ruler’ for measuring the
output of activities devoted to knowledge generation and the basis for markets in knowledge
exchange. Such a shift is going to raise many problems and may lead ultimately to major social losses.
In most research fields, “creative discovery comes from an unlikely journey through the information
space” (EC/STRATA, 2001). If too many property rights are assigned to the micro-components of the
information space, travelling through it proves to be extremely costly, even impossible, because at
every point the traveller must negotiate and buy access rights. We are facing here a great paradox that
IPRs, which are traditionally used to support the exploitation of knowledge, are becoming ultimately a
way to shrink the accessible knowledge base.

Mechanisms for establishing and maintaining trust and reliability in an altered transactions space

The notion of “trust” (Gambetta, 1988) is used here simply as the short label that represents a
large complex of social and technical affecting the “reliability” of knowledge transactions. At their
core these involve problems arising from the conduct of interpersonal (and therefore inter-
organisational) transactions under the following emergent conditions of the knowledge economy:
increasing specialisation; increasing asymmetry in the distribution of information and expertise;
increasing personal anonymity; increasing facilities for masquerade and misappropriation of
identities.

At least five issues should be identified for analysis under this broad rubric:

•  Issues of regulation and social behaviour and the formation of co-operation based upon
“trust” and shared ethos/identity in virtual communities.

•  Issues of trust that impinge upon the organisation of new learning systems, where a
significant problem is that of creating ways of certifying the competence of “teachers” and
validating the new curricula introduced by new, distant learning organisations.

•  Among the important societal functions performed by existing institutions are precisely those
of screening and certification of students. New modes of learning that are non-hierarchical
and accord all participants equal status will have to fulfil some of the same function if they
are to be economically viable substitutes.

•  Another issue to be addressed deals with the reliability of new knowledge – especially that
appearing in the interstices, and the provision of minimum quality control standards for
filtering the augmented flow of information (King, 1999). By rapidly multiplying the number
and increasing the variety of channels of dissemination, the new electronic infrastructure may
simply swamp the traditional channels, thereby eroding their ability to readily enforce their
claims to constitute legitimating authority for the reliability of scientific findings. In effect,
anyone with a web server can be a publisher. Under this new model, who are the gatekeepers
of legitimation in the realm of public knowledge?

•  Lastly, and rather different in character are the technical issues raised by the needs for
security and privacy in some information transactions over electronic networks. The
development of new means of encrypting, and water-marking of digitalized information have
greatly lowered the marginal costs of “self-help” for those who seek to protect personal
ownership rights by means of secrecy, or compel others to license the use of material
protected as intellectual property.  The growing use of these technologies can facilitate some
forms of collaborative activity, but it may also undermine norms of open access and scientific
cooperation.
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II.3 Qualifications to be observed in working with the “Pyramid” :

Identifying the set of critical  domains from which KdE activities emerge

It might be thought a serious omission for “the pyramid” schema not to acknowledge
explicitly that there are factors other than advances in the ICT sphere which may be critical drivers
contributing to the quickened pace and the regularity of technological innovations that derive from
scientific discovery and invention. Alterations in the modes of organizing and conducting research
and development activities -- including a variety of organizationally and spatially distributed patterns
of collaborative investigation -- certainly could qualify as a recently emerging aspect of the KdE, and
should not be thought of as merely derivative from improvements in information processing and
telecommunications capabilities.

In the preceding discussion, references to these new modes of research organisation were
subsumed under a broad interpretation of “new learning systems,” but it was pointed out that it might
prove more useful to preserve a more conventional notion of learning systems as being essentially
concerned with the dissemination of information and the human transmission and internalisation of
knowledge. To do so would entail recognizing a distinct and additional domain of “new research
modes,” referring to the innovative developments affecting social systems whose primary function
was the generation of new, reliable (scientific) knowledge.

There are additional arguments to be made for recognising the impetus imparted to
knowledge-driven economic activities from other sources, such as by the accelerated pace and
regularity of scientific advances across a widening cognitive front, and the synergetic effects of
enhanced possibilities for inter-disciplinary and trans-disciplinary approaches to problems and
subjects that have resisted narrower methods of inquiry. The non-linearities created by the potentiality
for recombinant novelty, and the cumulative nature of the growth of knowledge, could be held
responsible for a long-sustained dynamic process of technological change to suddenly begin to
manifest sufficiently altered quantitative behaviors as to warrant being described as qualitatively new
properties.  Relating to such a view, the steady progress of modularization and standardization in the
design of technological artifacts and social organizations, would, by reducing the costs of generating
novel designs in products and processes, contribute to such a qualitative alteration in the expected
pace and nature of technological change.

Therefore, although some reasons have been cited for asserting the primacy of ICT
innovations as the main technological driver of the newly emerging knowledge-intensive
configurations of economic activity, and for subsuming new developments in the modes of
generations and exploiting new knowledge under the rubric of “new learning systems,” those reasons
do not constitute a persuasive case for confining the framework by limiting the KdE pyramid to just
the four facets that are identified in Figure 1. Quite conceivably, then, the appearance of “new modes
of research” should be recognized as a distinct and separate “facet” for analysis.

Variations in the strengths of causal influences within the system:

It may be observed that the contributions to the “KdE-sphere” in Figure 1 are drawn from
each of the facets in a way that suggests they are symmetrically balanced in their strength of influence
(in the sense that the arrows from each facets of the structure are drawn from correspondingly central
points, and have an equal thickness). One should not interpret the Figure in so overly literal a fashion,
however. These lines of influence in reality vary in terms of their relative strength, or some other
pertinent dimension, such as temporal priority. Moreover, were it desirable to do so, other situations
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could be depicted by modifying the positioning of the “KdE-sphere” within the pyramid, and other
details of the graphical heuristic device.

Thus, to take a simple illustration, the supposed primacy of initiating influences drawn from,
say, the accelerated pace of purely technological advances in computer-mediated telecommunications,
could be shown as fixing the locus of emergent KdE activities closer to the ICT facet within the
triangle, rather than at its centre.  To extend that example, it might then be noted that subsequent
adaptive responses to developments in digital technologies were found to have brought forward
marked alterations in the sphere of social norms and institutions. These have included recent legal
provisions, attitudes and behaviours among academic researchers in regard to the exploitation of
existing intellectual property rights, as well as toward the creation of new rights in electronically
transmitted expressive material, or new domains of patent ownership. Digitisation of data and
information has turned out to be a disruptive force not only to the established publishing industries,
but (as David 2001 argues) one that has imparted a momentum to institutional changes in domains far
removed from the markets for ICT-intensive products.  The locus of the emerging KdE activities then
might be shown as gravitating towards a different region of the space within the Pyramid in Figure 1,
a region lying farther from the ICT facet, and nearer to the social and institutional norms surface.

It follows that the comparative strengths of the array of potential linkages among all the
pertinent domains of innovation (information technology, other technologies, learning systems, social
norms and institutions), and the relative time constants of the dynamic feed-backs flowing between
changes in one of these areas, and those in the adjacent domains, are far from fixed or uniform. They
must be approached as subject to historical alternations, and thus as topics requiring detailed
empirical investigation.

Hierarchies and other asymmetries of interdependence

In conjunction with considering whether or not additional aspects of the knowledge-driven
economy should be highlighted for examination, it is appropriate to critically examine an issue that
the use of the equilateral pyramid device tends to mask, by making appear “natural”: is the question of
whether the interrelationship among the several sub-systems recognized here are symmetrical.  It will
be recalled that in the discussion of the four aspects or facets of ‘the pyramid,’ as these are presented
by Figure 2 it appears that developments in each of these (triangular) areas are “supported by,” or
more generally “affected by,” those taking place in the three adjoined (triangular) domains.  Although
there is nothing in Figure 2 that actually calls for the inference that these mutual interactions all are of
equivalent importance, an impression that such was the case could be misleadingly conveyed simply
by the geometry of the presentation.

The latter observation, concerning the possible existence of asymmetries among the
interrelationships envisaged in this heuristic system, itself could be expressed by embracing a more
radically altered geometrical metaphor. One may visualize the variant configuration depicting the
relationship of the KdE to five domains of innovation (rather than four): a square-based pyramid.
Whichever development domain could be identified as uniquely impinging upon the other four would
then be assigned the position as the pyramid’s four-sided “base”. Now, it is straightforward to
incorporate “new modes of research” as an additional facet, removing those developments from
category of “new learning systems,” but, as a consequence, the impression of symmetry that is
conveyed by Figure 1 would have been broken. In its place we would have (the representation of)
another system of relationships, not much more complex than the first, but one in which there appears
a particular hierarchy of influence, along with other disparities. In particular, each of the remaining
domains must be portrayed as having stronger (more immediate) mutual inter-connections with only
two among the remaining three.
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Suppose, for the sake of concreteness, we proceed on the hypothesis that advances in
information technologies and computer-mediated telecommunications were presently; that,  for the
foreseeable future, these would remain the most pervasive single source of new opportunities and
disturbing influences; that the influences emanating from that domain “impacted” established learning
systems, the organization and conduct of research activities, trust mechanisms, norms of social
interaction and the institutions governing property rights and regulating exchange.  For us to situate
those (ICT) developments at the “base” of the implied four-sided pyramid would not, of course,
amount to embracing a technological determinist outlook. Equally, each of the other domains of
human activity could be held to be in a position to impinge upon, and so shape the evolution of ICTs -
- in just the ways that “social constructionists” would be disposed to claim was demonstrably the case.

This need not imply that developments on each of the other (now four) facets would be found
to be exercising equally powerful influences on the dynamics of innovation in the ICT domain.
Rather, the comparative strengths of the array of potential linkages among all the pertinent domains of
innovation represented in the figure may differ, and varying over time. The same may be said for the
relative time constants of the dynamic feed-backs flowing between changes in one of these areas, and
those in the adjacent domains. In a similar vein, it must be noticed that variant structure just
considered could imply some asymmetries in the interdependences among the forces represented by
the facets, in constrast to the symmetry of Figures 1 and 2: the geometry of the variant figure is such
that for any of its four “non-ICT” facets, only three among the other facets can be depicted as
impinging upon it directly.

The latter remark, although forced simply by the geometry of the imagined structure, provide
an occasion to hypothesize that some of the interdependent relationships under discussion could well
be sufficiently tenuous to be usefully suppressed. In one plausible configuration this would present a
super-structure on the ICT-“base” that was arranged in the asymmetric manner indicated by Figure 3:

Figure 3
Conjectured interdependences in the “ICTs-based Pyramid”

_______________________________________________________________________

Trust mechanisms    ⇐ | Norms and institutions,  Learning systems,  ICTs

Learning systems    ⇐  | Research modes,  ICTs,  Trust mechanisms

Norms and institutions   ⇐ | Trust mechanisms,   ICTs,  Research modes

Research modes     ⇐ | Norms and institutions,  ICTs,  Learning systems

ICT innovations     ⇐ |Norms and institutions,  Learning systems,
                                           Research modes,  Trust mechanisms

_______________________________________________________________________

Reciprocal elimination of “learning systems” and “research modes” from the set of principal
conditioning influences in the others’ domain, as has been done to arrive at Figure 3, may be taken to
follow from the decision to distinguish “research activities” from other “systems of learning.” But,
insofar as “instruction” and organized modes of discovery are tightly coupled in many
institutionalized situations, one could object to this attempt at simplification.  Similarly, the value of
suppressing “trust mechanisms” in the list of conditions shaping social norms and institutions could



OECD/CERI-PdKdE Project Overview                                                                                          Draft: 059/03/02
    

-17-

be both justified and questioned, on the grounds that norms of social behavior and their
institutionalization were in themselves “mechanisms” for establishing and maintaining trust.

The burden of the foregoing qualifying (and complicating) considerations is that what it at
issue here surely are neither matters of geometry, nor creative taxonomy in arriving at a useful
framework of analysis. A priori considerations drawn from the social sciences undoubtedly offer
some guidance, but in this area these will not take us very far in the direction of finding a
parsimonious structure of dynamic interrelationships that can be legitimately imposed on the data.
Only by means of concrete empirical inquiries that draw upon and synthesize detailed descriptions of
the microcosmic level, where economic agents and organizations engage in creating and utilizing
particular bodies of knowledge, can we hope to arrive at a deep understanding of the system dynamics
that give rise knowledge-driven transformations in economic activity. That level of understanding,
however, is what is required as a basis for truly useful policy recommendations.
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