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Introduction

In all parts of the world, universities are exposed to a growing pressure to change. This is caused by the
emergence of new relationship between the economic dynamics and the production of knowledge as
well as by policy and administrative initiatives finding their rationale in interpretations of these
changes. In this presentation I will attempt to specify some of the new challenges, and suggest
appropriate responses.

First, I will point to new insights in how knowledge is produced and utilised in the economy and how
these provide new rationales for the public finance of research. One point that I will emphasize in that
context will be revisited repeatedly in this presentation and that is rhat knowledge cannot be reduced to
information. It will also be argued that to neglect this elementary fact gives rise to serious policy
failure.

Under the heading ‘the learning economy” we identify changes in the context of universities that follow
from new dynamics in the economic sphere. The universities have become more directly involved in
market-driven processes and more exposed to competition from other producers of knowledge. This
occurs in a situation where knowledge production is characterised by increases in the degree of
internationalisation and networking.

These changes in context pose new demands on the universities’ contribution to competence building
in society. The purpose of this presentation is to separate out what are necessary changes (e.g.
connected to the need for lifelong learning) from merely fashionable demands for change (e.g. based
upon overestimations of what information technology can do for knowledge production).

One important conclusion is that traditional modes of organisation, characterised by sharp and rigid
borders between disciplines and isolation from the society at large are being challenged and
alternatives have to be developed. Another conclusion is that strategies of alliance and networking have
become a key factor behind the success of universities. A third conclusion is that the universities’ most
significant contribution to society and the economy will remain well-educated graduates with critical
minds and good learning skills.

On the other hand, T will argue that as universities open themselves up, there is a need for changes in
the institutional framework to ensure that the long-term, creative and critical aspects of academic
research can survive. It is important also to consider the ethical and social dimension of universities’
knowledge production in order to support the long-term viability of the learning economy. Merely to
expose the universities to market processes is not tenable, neither for university nor for society.

On the basis of these considerations I point to the need for a strategy of diversification and
differentiation of knowledge production, both internally, within university, and between different kinds
of organisations engaged in knowledge production. This strategy becomes complex because of the need
to maintain the unity of research and academic training. Still, this might be the only way to ensure

simultaneously interaction with, and rapid adaptation to the surrounding environment, on the one hand
and the further development of the university’s classical responsibility as a respected and reliable
‘central bank of reliable knowledge’ on the other hand.

Every university in the world faces these challenges, but they take on different forms from country to
country. Here we exemplify and illustrate this development by discussing how Danish universities can
and should act in the Danish Innovation System. A similar analysis of universities’ role in the French
Innovation System would point to other areas in particular need of reform and renewal. In both cases
the production of graduates will remain the most vital contribution of universities to society and the
economy.

The economics of knowledge production

The original argument for public financing of research was provided by economists who presented the
output of knowledge production as ‘information’, i.e. as something that could be easily copied and
reproduced by others, including competitors (Nelson 1959, Armow 1962). Therefore scientific
knowledge would not be provided to a sufficient extent by the private sector; a private firm would not
have any incentive to invest in something that its competitors would get free access to. The outcome
would be under-investment in research and a typical expression would be that the social rate of return
on investment in research would be above the private rate of return.

The measurement of these benefits is charged with serious methodological problems, but international
research indicates that the social normally exceeds private benefits from investments in research and
development quite substantially (Lundvall in BETA working paper).

New rationales for the public support of research

Behind the rationale for the public support of research thus lies the understanding of knowledge as
‘information’. More recent research on the production of knowledge demonstrates that significant parts
of the knowledge vital to economic development takes the form of ‘know-how’ and competences, and
these forms of knowledge do not lend themselves easily to ‘codification’ into ‘information (Cohendet
and Joly 2001). This knowledge has always tacit elements. This is illustrated by the fact that it is
extremely difficult to transfer expert knowledge from human beings into software programmes without
a change in the character of the competence takes place (Hatchuel and Weil ).

This type of insight, implying that not all knowledge can be easily copied, does not weaken the
argument for public support of research - a large part of the knowledge produced will be of such a
general nature that it in all circumstances should be made available to as many as possible through
education and other media. But it emphasises that the public research system has functions beyond
supplying the private sector with new knowledge.

It is of vital importance that the public research system supplies both the public and the private sector
with graduates and young researchers that have acquired skills in systematic problem solving that
(pethaps after a period of learning from practice) are applicable in practice. The publicly financed
research also plays an important role in the development of new standards and scientific
instrumentation. Finally, it is vital to the domestic firms that they can find support from highly




developed research competence, since this is necessary to gain access to Joreign research results and
technologies.

From a linear to an interactive conceptualisation of innovation

The traditional understanding of ‘knowledge as information’ was combined with a ‘linear’
understanding of innovation processes where it was assumed that a rather straightforward conversion
takes place from investments in basic science to economic growth, passing through applied science,
technological development and marketing.

In the 80s, these assumptions were challenged both by theoretical developments and by empirical
research. Today, there is general agreement among innovation scholars that one should rather regard
innovation as an interactive process. All empirical studies show that a firm’s interaction with suppliers,
customers and knowledge institutions has become a necessary condition for successful innovation.
New models of explanation stress the interaction between producers and users (Lundvall 1985) and that
the interaction between scientific knowledge and technical innovation is characterised by complex
feedback loops (Kline and Rosenberg 1986).

This means that investment in basic research will have different effects depending on how the linkages
between firms and knowledge institutions have been shaped by history. It also means that the demand-
side plays an important role for the development of knowledge and the innovations performed among
producers. More specifically having excellent relations with demanding clients (lead users - see von
Hippel 1988) may be seen as a decisive asset also for a research institution.

The relevance of these considerations has been further highlighted in the past few decades. The
combination of growing complexity of the knowledge base and accelerated renewal and aging of
knowledge (see below) entails that the positioning of firms and knowledge institutions in (often
international) networks has become a vital factor for their relative success. It is no longer possible for
an organisation regardless of size to rely solely on internal competence - IBM for example, is part of
many co-operative efforts in product and technology development.

This pattern is occurring both in the realm of academic research and in the private sector. For groups of
researchers, as for firms, it is increasingly vital to be part of attractive national and international
networks. However it is essential to note that ‘networking is working’ - that is, the capacity to fulfil the
obligations of co-operation is limited. For instance a group of researchers cannot enter into a multitude
local relationships, without making international relations suffer — and vice versa. ‘Close ties’ are
scarce for every agent and to structure and restructure them in such a manner that they support
knowledge production is a major and difficult task for management and policy.

The Learning Economy

In the public debate knowledge is increasingly presented as the crucial factor in the development of
both society and the economy. In a growing number of publications from the European Commission
and OECD it is emphasised that we currently operate in ‘a knowledge-based economy’. For several
reasons I prefer the term ‘the learning economy” in characterising the current phase of socio-cconomic
development (Lundvall and Johnson 1994, Lundvall 1996)

The basic assumption behind this concept is very simple. The point of departure is that, working
together, technological developments, globalisation and political processes of deregulation have led to
an acceleration of the speed of technical and economic change. Consequently, access to any given
knowledge base is less important for the economic success of firms and individuals, than their ability to
rapidly acquire new competences as they get confronted with new types of problems. New knowledge
is created at an increasing rate, but the quantity of business relevant knowledge is also being reduced as
knowledge becomes obsolete at a faster pace than before.

This acceleration in economic change is reflected in different indicators. The life cycle of new products
becomes shorter. New production processes are diffused more rapidly than before. For employees,
work tasks change character, and many will change employer more often. In a report from the Danish
Ministry of Education, a German study is cited, maintaining that it only takes one year from the exam,
before half of what a computer engineer has learnt has become obsolete. The ‘halving time” of what
has been leamnt in the education system is longer for other specific professions but on average, it is
argued, it is about 8 years (Ministry of Education 1998, p. 56f.).

This is a strong argument for universities taking on permanent upgrading of candidates with an
obsolete training as a major task. Life long learning has so far been a slogan with little real foundation

in practise. In the leaming economy it becomes a major challenge for universities and other institutions
to make it a real phenomenon.

Information technology as a precondition for the Learning Economy

Information and communication technology is of crucial importance for the development of the
learning economy. ICT accelerates many specific processes in knowledge production and knowledge
application. It increases the power and speed of experimental research processes. Important phases of
inngvation processes, such as product design, testing and development will occur at an increasing pace.
Finally the feedback from market to production and product development will also be speeded up. E-
commerce will further reinforce this development.

Another essential consequence of the development in ICT is, that it changes the importance of distance.
Today, networks - including networks of researchers, innovative networks and networks of production
- can span continents more easily than before. But such ICT-networks do not replace personal contacts.
ICT-connected networks can only be efficiently exploited and developed, when the people involved
can meet face to face in order to exchange tacit knowledge, build codes of communication and
establish mutual trust. Interaction with remote partners is still risky and costly. Only great potential
gain or non-economic interests (curiosity for instance) will induce participation in such an interaction.

IT and the new possibilities for rapid long-distance communication have been vital for the development
towards a learning economy. Basic ¢conomic mechanisms have been altered, and modes of knowledge
production and transfer have been transformed. Both the total quantity of information and the amount
of people with access to any given quantity of information has grown exponentially, This implies,
however, that skills concerning the selection of relevant information and the intelligent use of it are
increasingly in demand. Paradoxical as it may seem, the most important effect of the growth in the use




ICT has been that the building of competence and in particular the ability to renew competencies has
become even more vital to personal, organisational and regional success.

The Virtual University? Some constraints on the use of Information and Communication
Technologies in learning

Understandably, great expectations have been voiced both among policy makers and in the private
sector as to the positive effects of ICT and the Internet in connection with learning and growth of
knowledge. ICT is sometimes presented as a phenomenon that can completely replace human
competence and interaction, through expert systems and Internet connections. The belief in this myth
has proven costly for firms and public authorities. All systematic empirical and historical research
shows that an acceleration in the diffusion of a radically new technology results in more harm than
benefits if it is not combined with new institutions, new modes of organisation and new human
competence. In a sense the wakening up from ‘the new economy’ dream illustrates this general
phenomenon.

The most basic explanation of why ICT fails to fulfil the promises that some suppliers advertise is that
information is not knowledge and that access to information is not learning. A system for information
distribution can support learning processes but it certainly cannot replace hurnan interaction, the central
element in the acquisition of complex skills and competencies. Another problem particularly related to
¢-learning concens the possibility of providing content that is meaningful and of high quality to the
communication. It is for example very expensive to develop educational software, a particular problem
for small language-areas.

In connection with the ambitious OECD-project ‘Knowledge management in the learning society’
(OECD 2000a), we engaged some of the leading pedagogical expertise in Silicon Valley in a
discussion about to what extent computers could replace teachers in different learning processes. The
optimism expressed was usually rather limited, and the experts stressed computer and network
supported modes of learning as a marginal supplement to, rather than as a substitute for, conventional
teaching. The examples of success typically involve students interacting with each other in between
with being on-line through electronic media.

There are thus good grounds to be sceptical to literal interpretations of the term ‘virtual university’.
Exaggerated expectations will not be fulfilled and this might easily give a backlash, undermining the
possibilities for a realistic and sensible utilisation of ICT in education.

Rate and character of learning

One interesting question is, whether a high rate of change influences the orientation and character of
the learning and knowledge creation processes. As an illustration, we can look at how different types of
research are prioritised in the learning economy. International statistics of research expenditure indicate
that the private sector increasingly pursues research that will give immediate pay off, rather than basic
and strategic research with a long horizon. This mirrors both the rapidity of the rate of change in the
economy and changes in corporate governance that push toward a focus on short-term profits for
shareholders. The large pension funds, and other institutional investors, which today are becoming the
dominant owner interests, have less interest in developing lasting competence positions in specific

firms - they will typically use the exit opportunity should they find that the profit were insufficient in
the short term (Chesnais and Serfati 1997),

At the same time, we can see how public research, both initiated at the national and at the EU-level, is
linked to applied research programmes and gets channelled through new bodies where scholars have to
make applications for specific projects. Within OECD resources for basic research grow slower than
resources for applied research and development.

These tendencies illustrate some problematic aspects of the learning economy. When the speed is
accelerating, there is less room for the search in depth and, generally, for critical reflection - and
reflection remains a core element in any learning process. This mode of forced learning can be labelled
‘intellectual strip-mining”: rather work on the surface and follow already known intellectual
trajectories, and get quick results, than risk that competitors might overtake,

The naive criterion for productivity used in evaluating ‘the excellence’ of knowledge institutions,
where the number of scientific publications is used as the single criteria for success, is pulling in the
same direction. For instance in Denmark the single-minded use of this kind of evaluation criteria also
on technological research has resulted in the fact that while no other country is as productive as
Denmark in terms in scientific papers in technological research (measured per capita of the whole
population) few other OECD-countries have so weak linkages between universities and industry. A
similar syndrome appears to be present in the UK according to new data developed in the context of the
benchmarking group led by Luc Soete.

Historically, the university has had room for slow and in depth learning, and been a place where one
can keep a long-term perspective, and reflect critically both on theory and reality. One problematic
aspect with the current development is that these traditional functions are undermined. Growing
specialisation, combined with a demand for faster speed and a demand for a permanent and intense
interaction with many external partners, does not leave much time for critical reflection. Instead it
seems as if researchers increasingly are supposed to engage themselves as marketing experts. The
scientist is expected to market himself, and his research group, to focus public attention on his own
field of specialisation, point out the importance of his own projects, and stress the quality of the
graduates he educates. Maybe, we might say, that the tearing down of the ‘Ivory Tower” has resulted in
scholars ending up in 2 somewhat stressful marketplace.

We should therefore consider, how we might introduce institutional solutions that would re-establish
some of the advantages that were attached to the ‘Ivory Tower’. There is more than ever a need for
‘refuges’ in society; places that give some room and time for slow, deep, and critical thinking, in
contrast to the accelerating rate and mass production of more or less trivial articles published in
periodicals.

Maybe the demand for ‘slow and deep learning’ will grow spontaneously in the future (in the same
way as the growth of the fast-food industry has created a demand for “slow food” in the culinary
world). Globalisation, environmental degradation, the high-risk society and the growing split between
those who are quick to learn and the others will gradually create a demand for institutions that aim at




understanding what goes on both in nature and society. If universities give up their ambitions in this
field, privately owned and politically led think tanks would be ready to take over and impose their own
bias on the analysis.

Universities are facing a difficult dilemma in the learning economy, and there is no simple answer to
this dilemma. On the one hand, it is not sustainable to neglect real changes and political messages,
signalling that there is a need for a growing interaction in a more rapidly changing world. There is a
real need for strengthening interaction with the rest of society. On the other hand there is 2 need to
ensure the long term, critical university based research. This Gordian knot might possibly be cut aver
with ‘institutional differentiation’ between, and within, institutions concerned with knowledge
production and knowledge diffusion (Conceicao and Heitor 2001).

Such a differentiation should not have the purpose of separating the elite institutions from the rest. It
should rather aim at a differentiation of functions. In addition, such a differentiation does not mean that
there should be established a sharp division of labour between research, teaching and interaction with
users. Given that the graduate production remains the most effective form of knowledge diffusion, it is
important, that teaching and research do not get completely separated. The central unit in the well
functioning university system is the team defined by a common ficld of research and sometimes by
shared responsibilities for teaching. In this perspective, differentiation could mean flexibility in the use
of time for the individual researcher, over the career, where there are periods of slow, in depth,
research as well as periods of education and periods of intense interaction with external users of
research. This might in the French case raise some questions about the CNRS-system where there has
been a tendency to make scholars full time researchers for their lifetime.

Proficient learners and the others

The learning economy is characterised by new types of splits and inequalities. At first glance,
proficient learners have an easy time in the leamning economy. The learners with good basic
communication skills, who are good at co-operation and fast at acquiring new skills, are in demand in
the labour market. In particular, the so-called symbol analysts who have the ability to create order out
of the confusion of complex and rapidly changing information, experience an almost insatiable demand
that they can use to get high salaries, not least in the globalising part of the business sector.

Second, there is a category of employees that historically has experienced stability, and has had their
pride in mastering a stable set of skills. Skilled workers and specialised academic professions are over
represented in this group. They are now facing a great pressure in the direction of having to give up,
what have been some of their core skills, and adopt new ones. The fact that British university scholars
now belong to the most stressed and uneasy of all the professional groups in the UK has probably
something to do with the evaluation wave in the English universities. A new type of learning that they
cannot see as compatible with traditional academic ideals of working thoroughly and with reflection
has been forced upon them.

Third, there are people who have a hard time to adopt new skills, because they have not, neither during
their education nor through work experience, been able to establish the communication, co-operation,
and learning abilities, required in most jobs today. This includes those unskilled workers who for years

have been working in routine jobs, where the demand for learning abilities has been too low. In a
homogenous society, with very small income differences, as the Danish, people with a foreign
background are especially vulnerable. There are few routine jobs left, and the requirements for
communication and co-operation at the work place have become very demanding.

The learning economy will, if left on its own, polarise society by excluding those who cannot keep up
with the accelerating speed from the ordinary labour market. This is in itself a serious problem for a
society that gives a positive value to equality and solidarity. But it is also a problem in relation to the
possibilities for maintaining effective leaming in society. Learning is basically a social and interactive
process. This implies among other things that the quality of learning will mirror the quality of human
relations. This may be illustrated in different ways.

The social and the ethical dimension of the learning economy

A large part of all learning takes place in the daily interaction between people who are more or less
experienced. This is the case for the young researcher learning research methodology in a co-operation
with a senior scholar. It is also the case in business, where young economists and engineers are
learning to become managers in an interplay with more experienced colleagues. Finally, it is obviously
the case with apprenticeships, where master and apprentice interact in the formation of skilled workers.
Actually, we find similar patterns in every area, where there is a need for developing skills and
competencies. To read books, instructions and recipes may be an important element of the learning
process, but to be good at performing tasks - including doing analyses and scientific work - you also
need phases where the interactive and social aspect of the leaming process dominate.

From this elementary observation it follows that relations between human beings are decisive for the
quality of the learning that takes place. A minimum of trust is for example a precondition for effective
learning. As far as the system of education contributes to a socialisation where students learn to behave
‘ethically’ (not to cheat and lie) it promotes learning in society as the whole, Reforms that come from
above and that are not seen as legitimate of educational and research institutions, may undermine this
social and ethical dimension. For instance, reforms that link individual remuneration to productivity
may prove harmful in the long run since they tend to reinforce tendencies toward individualism and
secrecy in research.

Social capital as a precondition for creation of intellectual capital

In a wider context this kind of problems have been discussed under the headline ‘social capital’. Social
scientists, sociologists and development researchers have ascertained, that different societies are
characterised by having more or less difficulties functioning as a framework for a co-operation
extending beyond the basic family units. (Coleman 1988, 1990, Putnam 1993, Fukuyama 1995,
Woolcock 1998) Social capital is hard to measure, and several different definitions have been
proposed. Looking at Russia of today, it is obvious what happens when social capital is not sufficiently
present. In this case, there is access both to ‘production capital” and ‘intellectual capital’, but in the
absence of social capital, these resources have turned out to be of little social value, On the other hand,
the most important explanation of the economic success of the Nordic countries (in spite of being small
cconomies and specialised in so-called low tech product areas) is rich supply of ‘social capital
Lundvall and Maskell 2000).




It may seem paradoxical that the focus, increasingly, is put on ethical dimensions in private business,
while at the same time the debate seems to be much less present at universities and knowledge
institutions. Today the university debate on the ethical dimension is limited to criminal behaviour, such
as plagiarism, and illegitimate experiments with human beings etc. A lack of an ethical basis for the
knowledge production at the universities is especially problematic in a period where marketing and
media related activities take up more and more of the attention of researchers and experts. An
alternative would be that the universities’ development plans; were built upon specific goals to
coniribute to solving global, national, and locally societal and ecological problems in fields, where the
staff have special competence.

For instance, a goal of solidaric co-operation with universities localised in the poorer parts of the world
could be made explicit and guide actual behaviour. One major problem with the globalising learning
economy is the inherent tendency toward geographical centralisation. As globalisation develops
universities in poor regions and countries tend to become more and more marginalized and excluded,
seen in relation to the most dynamic networks of knowledge. As an illustration of professionals giving
the ethical dimension a real meaning, one can look at how the organisation ‘Médecins sans frontiéres’
has gained respect among those who work within the field of health as well as in society in general.

The interface between university and industry

The interaction between universities and industry has for many years been a classical theme in OECD
and other intemational organisations concerned with research policy. The background for the
discussions has usually been the assumption that this co-operation is too weakly developed, and
therefore needs to be stimulated. Often one has seen the universities’ Ivory Tower-like character as the
main cause of the lack of co-operation.

Recently the discussion has become intensified. During the last few years the argumentation has gone a
step further, and today the universities are expected to contribute directly to the creation of new
products and services. Behind this idea we find references to some of the new developmental trends
that we have discussed above. But the most important fact is a specific development in the field of
biotechnology, and related life science fields, where there has been a dramatic shortening of the time
from scientific breakthrough to commercial use. Similar but somewhat less dramatic changes have
taken place in the fields of software and communication technologies. New developments in the
university-industry relationships in these fields in the US have increased the expectations to the
contribution of European universities. In addition to teaching and research the universities now have ‘a
third task’ with focus on their direct contribution to a more dynamic development of the business
sector.

This discussion is to some extent about real phenomena, but it has a tendency to generalise from
exceptions, and to use those exceptions as the basis for general strategies to change the universities. As
we will show below it is neither realistic, nor sensible to try to make the ‘whole industry’ cooperate
with the *whole university’. There are certainly firms, especially within the pharmaceutical and
software industry, that have a considerable interest in continuously cooperating with researchers at the
university, but for most of the firms the most important link has to do with the recruitment of well

educated graduates. Correspondingly, at the universities, there are research groups that supply the
industry with interesting results, but they constitute a minority among university researchers.

Only parts of the business community cooperate with parts of the university!

The rather limited interaction between universities and industry can be illustrated, both from the side of
firms and from the side of universities. In the Disko-project we mapped the pattern of interaction in
order to see to what extent Danish manufacturing firms cooperate with external partners when involved
in product development. The analysis demonstrated that it is only a small part of all firms that co-
operates with the universities,

While 60% of the product developing firms co-operate with Danish customers and suppliers, only 10 %
co-operate with Danish universities. We will later come back to what are the decisive factors behind
this weak level of co-operation. It should be noted here though, that the part of the industry that
currently has documented interest in co-operating with the universities, seems to be quite small.

If we look at cooperation from the universities” point of view, it is striking, that the co-operation very
unevenly distributed across different types of institutions and professional fields. An interesting
mapping of financial resources used by Finnish university system shows that the technical universities
have the largest part of their financing from private firms, and this part is about 10-12%. The normal
contribution for the ordinary university is as low as 0-3%. If we look at disciplines and at the size of
the share of the externally financed research, emanating from private firms (year 1998) the distribution
is again uneven, with about 20% for engineering research and medical research, about 10% for the
natural- and social sciences, and only about 1% for humanities (Nieminen and Kaukonen 2000).

It can be concluded that, so far, only a small part of the business world interacts with a small part of the
university world. This implies, of course, that it would be dubious to design the organisation and
regulatory frameworks of the universities, exclusively with reference to the new quite exceptional
tendencies in the research fields of biotechnology and life sciences.

Danish universities in the national system of innovation

Most indicators show that Danish universities and Danish industry are less strongly linked, than in
most other OECD countries. Private firms only contribute with a very low percentage of the higher
education/institutions total research expenses in Denmark (number 24 out of 28 OECD- countries —
see OECD 1999, page 32).

Survey data also show, showing that Danish firms co-operate less with the universities and research
institutions, than firms in other similar countries do. This confirms results from other international
comparisons. For instance, the OECD-report on the Danish research and innovation system noted that
the linkages between firms and research institutions in Denmark were extremely weak (OECD 1995,
page 138).




Table 1: Co-operation of firms with research institutions in connection with product innovation
according to the size of the firm; in percentage.

What is an innovation system?

The innovation system is constituted by organisations that, via their resources and activities, have an
impact upon the speed and direction of the innovation processes and especially by the relationships
between these organisations. The system may be characterised by its specialisation, by its institutional
set-up, as well as by its connections to the rest of the world. Innovation systems are open systems, but

they have a certain degree of autonomy in development, operation and specialisation (Lundvall 1999, s.
42).

10-19 20-99 100+ All
Denmark
Universities and Research institutions 9 16 31 17
Norway
Universities 17 23 34 28
Research Institutions 32 41 56 48
Austria
Universities 9 22 48 33
Contract research organisations 18 20 29 24

Source: Christensen, Gregersen and Rogaczewska (1999)

Table 1 confirms these observations. It compares the frequency of collaboration in connection with
product mnovation in Denmark with the frequency in Norway and Austria.

The weak university-industry has been an important issue in the industrial policy debate, and different
ideas about how the activities of the Danish universities can be better integrated with, and utilised by
the private sector have been put forward. The question is, however, to what extent the relatively low
rate of Danish firms co-operation with research institutions constitutes a problem. To a certain extent, it
reflects a typical Danish mode of innovation different from what you find in other countries. It is only
after looking at the Danish innovation system as a whole that we can define what is the most
appropriate role of the universities vis-a-vis the society and the economy.

The Danish innovation system

It is possible to demonstrate a specific Danish mode of innovation with its own characteristics
concerning business structure, patterns of specialisation and the working of the labour market. This
specific Danish way of innovation is reflected in the following observations:

- A majority of small firms and very few large firms, seen in an international context.
- A specialisation of production and exports dominated by products with a low content of R&D.
- Only 25% of the private firms have one or more employees with an academic training.

These characteristics should be combined with the fact that firms in most sectors, including so-called
low technology sectors, appear to be quite innovative when it comes to products, processes and
organisation. But the dominating form of innovation is local incremental adaptation of products. The

innovations are rarely technically radical, and there are few Danish innovations that are new to the
world market.

In most Danish firms innovation is rooted in practice and experience based interaction between
unskilled labour, skilled labour, technicians, designers and market oriented expertise. Competencies in
the firms are often built by recruiting people with a broad experience established in a flexible labour
market, and that there is intense inter-firm co-operation - especially with customer and supplier firms in
Denmark and other countries.

This picture does not capture all parts of the Danish economy, however. In phammaceuticals and life
sciences the mode of innovation is extremely science based in Denmark. There are several historical
reasons why Denmark is established at the very front in this area (Laursen 1996). In this specific area
patents will to a very high extent cite new research results from private and public research
laboratories. Since this field dominates the patenting taking place by Danish firms the OECD has been
misled by their analysis of patents to conclude that there, also in general, is a very close connection
between science and innovation in Denmark.

This is the context in which it has to be assessed if the particular Danish pattern, when it comes to co-
operation between firms and universities, is satisfactory. It can be argued that it is natural that the
Danish universities have been oriented towards the public sector rather than the private sector, because
the private sector only to a limited degree has demanded inputs from science in the innovation process.
However, historical small events might also have played a role. The fact that what constitutes the
replica to Ecole Polytechnique in Denmark, from the very beginning (1829), established a stronger
orientation towards academic natural science than similar institutions founded elsewhere, may have
influenced the Danish university system as a whole.

Another question is whether parts of the Danish private sector, e.g. the pharmaceutical industry and
parts of the electronic industry, which do need continuous co-operation with the research institutes,
have any problems at all in establishing co-operation with scientists at the universities. The problems
formulated by representatives from this kind of industries, are usually more linked to whether

universities can deliver a sufficient number of candidates to rapidly expanding research-intensive
firms.

The division of labour among firms, technological service institutes and universities

Another factor that has to be taken into account is the technological advisory system that has been
developed in Denmark, such as the GTS-institutes (GTS=state recognised technological service) and
private management consultant firms, which to a certain act as bridge builders between science and
business. It would be problematic to consider the interaction between universities and industry without




taking the role of this advisory system into account. Ideally, a strategy for science and innovation
policy should include all these three main components of ‘the innovation system in its narrow sense’.

The GTS-institutes and consultancy firms, have a central function as transmitters of established as well
as more recent scientific knowledge and they make it possible for a broader set of users to adopt it and
put it into practical use. They work under circumstances more similar to the private sector clients and
this eases the communication. In this respect they differ from universities that neither can nor should be
transformed into purely market oriented private firms. In some instances it may be more appropriate to
strengthen the scientific competence of the technological advisory system than to reinforce commercial
aspects of the academic system.

As pointed out, however, in some scientific fields the frontiers between basic research, applied science
and commercial use now tend to become increasingly fuzzy. What is at least as important is that there
is a general tendency toward a growing importance of science based and formalised knowledge for
competitiveness in more traditional product areas. It would therefore be an advantage if firms could get
more easy access to an interaction directly with the science institutions. Within the most advanced
areas, a strengthened interaction would even be useful for the universities since it would promote basic
research. This would be the case when the private sector is leading the development and use of for
example expensive advanced instrumentation. But it remains important to keep a focus on the
production of graduates and the development of the human resources.

Human resources are also the key to networking

Over the last decade there have been several new innovation policy initiatives in Denmark giving
public support to new modes of co-operation such as:

- Co-operation contracts - bringing firms, technological institutes and universities together in
common projects.

- Innovation environments — establishing more permanent local collaboration.

- The Mobility program and the Industrial researcher agreement — aiming at creating more
mobility between university and industry.

All these initiatives aim at overcoming barriers between ‘the three worlds’. Especially the last
mentioned might be seen as important instruments. Different analyses in the DISKO-project (the
project on the Danish Innovation System in a Comparative Perspective) point to human resources, as
the most important underlying element of the innovation system. This is not merely a question of
competence in the labour force, but it also refers to the interaction and network formation between the
different parts of the system. This can be illustrated by combining labour market data with survey data
on industry-university connections.

In table 2 firms with less than two academic employees are compared with firms where a larger number
of the employees have degrees from higher education. Table 2 shows, not surprisingly, that large firms
have intensified their co-operation with science institutions more frequently than smaller firms (26% of
firms with more than 50 employees versus 11 % of the smaller ones have cooperated with these
institutions). However, and more interestingly, the table shows that there is a difference between firms
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reflecting the presence of employees with higher education. For small firms the probability of
intensifying the co-operation with a science institution is twice as high when the business has more
than 2 employees with higher education.

Table 2: Share of firms that have strengthened their co-operation with knowledge institutions divided
by size of the business and amount of employees with higher education (HE) - Percentage that have
cooperated in connection with product development.

49 employees or less More than 49 employees

HE>2 HE<2 All HE>2 HE<2 All
Increase in co-operation 19 9 11 35 24 26
No increase in co-operation 81 91 89 65 76 74
Total 100 100 100 100 100 100

Source: Nielsen 1999

On this background, it should be considered to support a new version of the so-called ‘icebreaker’
program, making it attractive for private firms to hire an academically educated person. In the earlier
versions the major rationale was labour market related but such programs also have a great potential
when it comes to promote innovation. They contribute to a change in the mode of innovation in small

and medium sized firms giving them more direct access to the kind of knowledge available at science
institutions.

Another means to strengthen the interaction between the worlds of science, consultants and business is
programs promoting mobility between these worlds. There is a need to review the incentive systems
shaping the careers so scientists as well as the predominant research evaluation principles. Experiences
from other countries, and especially from Stanford University, that has been among the most successful
in promoting this kind of mobility, demonstrate that barriers are substantial and that very strong
incentives are necessary to get the process started. One possibility would be to give universities room
for local experimentation with central support to see which instruments are the most efficient.

Organisational learning as part of building of competence

In the previous parts I have emphasised the exchange of knowledge taking place between university
and industry. We have illustrated that the connections are weak in Denmark. We have at the same time
illustrated that the distribution of candidates is an important factor in this connection. We will now
change the focus toward how competence development within the firms may be promoted by

strengthening their ability to engage in organisational learning and what new demands the university
will be confronted with in this context.

In table 3, we compare the development in employment for employees with a higher education and
workers without specific education in two extreme types of Danish firms. ‘Dynamic firms’ are firms

active in terms of product development and in using management techniques promoting organisational
learning, while ‘static firms’ are passive in both these respects,
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Table 3 shows three interesting tendencies. The first is that dynamic firms initially have a considerably
larger presence of academics than static ones (there is 1 academic for every 15 unskilled worker among
the dynamic firms and 1 for every 40 among the static ones). The second tendency is that both types of
firms increasingly employ people with higher education during the period of study. The third tendency
is that there is no clear indication that dynamic firms should be increasing the intensity in their use of
academic labour more rapidly than the static ones.

Table 3: Development in employment for graduates and for unskilled labour in dynamic and static
[firms 1990-94 — aggregate numbers from 2000 surveyed Danish firms in the private sector.

Table 4: Changes in task content for employees in the period 1993-95 for firms that have made
organisational changes (outside the parentheses), compared with firms that have not made
organisational changes (in parentheses).

More Less Unchanged | No answer
a. Independence of work 72,6 (37,1) |42 (2D 21,2 (56,3) |2,0(3.8)
b. Professional qualifications 56,4 (36,3) | 7.5 (53) 33,3 (53,8) [2,8(44)
c. Degree of specialisation 33,9(26,2) |20,8(7,8) 39,3(584) [6,0(7.5
d. Routine character of tasks 5,6 (8,2) 41,8 (155) 1450(67,1) |7,709.1)
¢. Customer contact 51,6 (29.3) |51(3,D 37.2(59.9) |6.1(7.6)

f. Contact with suppliers 34,9 (18,0) | 7,1(4,3) 46,4 (62,0) | 11,6(15,6)

. Contact with other firms 24,7 (14,0) |5,5(4,3) 56,8(68,9) |13,0(13,7)
h. Co-operation with colleagues 59,1 (27,1) |5.8(4,5 31,8(63,3) [32(50)
i. Co-operation with management 64,9 (28,6) |59 (4,2) 26,1 (62,2) |3,1(4.9)

Nov. 90 Nov.91 | Nov.92 | Nov.93 | Nov.9%4
Higher education employees
Dynamic firms 2363=100 105,3 110,0 114,1 1259
Static firms 329=100 94,8 1073 115,5 121,3
Unskilled labour
Dynamic firms 30 753=100 98,0 93,5 88,4 94,2
Static firms 11 949=100 96,7 96,1 89,8 92.1

Source: Nielsen 1999

There is nothing in these data that indicate that a movement in Danish firms toward more developed
organisational forms would weaken the position of unskilled labour. The demand for formal
qualifications seems to be increasing at about the same rate in static and dynamic firms. Further
analyses have shown that the job loss of unskilled workers take place mainly in the firms exposed to
increasing competition that do not engage in technical and organisational change (Lundvall 2002).

Skill requirements and organisational change - new challenges for the universities

Since the main contribution of universities to the development of the private sector is to educate and
provide qualified labour, it is important to capture new tendencies in skill and competence
requirements. In this section we are going to take a closer look into how management in a selection of
Danish firms refer to changes in the content of work in the 90s. The changes referred to below are
general and do not refer to academic labour in particular, but as it is pointed out in analyses of national
competence development by the Danish Ministry of Education other international surveys reveal a high
degree of similarity in skill demand trends across different types of labour (Ministry of Education
1998, p 30). It is of particular interest to focus on changes in the competences demanded within firms
that have engaged in organisational change (Gjerding 1997).

One of the results from the DISKO-surveys is that organisational change often is combined with new
demands for qualifications. Table 4 reveals substantial differences in the pattern of answers between
the firms that have introduced new forms of organisation and those that have not. The importance of
general skills reflected in growing demands for independence in the work situation, co-operation with
external partners, especially customers, and for co-operation with management and colleagues, have
grown remarkably in firms that have made organisational changes and much less so in firms that have
not changed their organisation. There are correspondingly large differences between the two types of
organisation in the rate of occurrence of a reduction in routine work.

Source: Voxted 1999, DISKO-Survey, N=952 (981)

All firms, and especially those that engage in organisational change require from the experts they hire
that they can communicate and collaborate internally and externally. This implies that the teaching at
the universities needs to be adjusted in order to prepare the students for communicating and co-
operation with experts from other disciplines. Firms that are change oriented are at the same time
asking for both more and less specialisation. This may be seen as an argument in favour of a
differentiation in teaching methods at the different universities. The ideal team for a development task
is perhaps a combination of engineers from respectively the more discipline-oriented Technical
University of Denmark and the problem based learning-oriented Aalborg University.

In general, it might be a good idea to maintain the existing differentiation among Danish units of higher
education. There are considerable differences between the different universities when it comes to size,
academic profile, pedagogical philosophy and structure. These differences are typically rooted in
historical incidents related to the time of creation of the institution. This kind of differentiation may be
difficult to cope with for employers who hire graduates. It might also be regarded as a nuisance by civil
servants in the Ministries of Finance, wanting to simplify the benchmarking of universities. On the
other hand the differentiation may prove to be a crucial asset in a complex and changing world. It gives

the system an ability to readjust and respond to the complex and differentiated emerging social and
economic needs.

What universities can do to support the learning economy

Burton Clark is a spokesman for ‘“The entrepreneurial university’ (Clark 1998). While the analysis
might be too focused on fund-raising the idea of universities taking the initiative is certainly attractive.
The alternative would be a rather hopeless nostalgic defence for “paradise lost’ — universities would
easily end up as victims and in a squeeze between the extension of centralized technocratic styles of
management on the one hand and privatisation and market forces on the other.
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The initiative of the former Danish government to ask each university to develop its own development
plan with a specification of goals and of the instruments to reach this goal is quite laudable in this
respect.

Such a development plan would typically take into account and plan for:

- Positioning of basic functions in relation to other Danish and foreign universities.

- Making explicit basic values and reflection on how to make these values come to work in the
context of scientific work and teaching.

- Specifying the division of labour and alliances with other knowledge institutions in Denmark
(cultural institutions, GTS-institutes, professional training institutions, private knowledge
intensive service firms).

- Positioning the activities in regional, national and international scientist networks. Typically
this will take place at the level of research teams, but management may contribute with positive
incentives and support.

- Differentiation of the organisation of the university, that makes it possible to cover basic
research needs as well as an interaction with new categories of users of research and training.
(Spanning from interdisciplinary centres of advanced learning, with room for ‘deep’ learning, to
network centres and information services that inform small and medium sized firms about
where they can find relevant academic knowledge).

- Definition of key functions combined with out-sourcing of peripheral activities, and particularly
those activities that have a negative impact on the main task of the universities, i.e. to educate
qualified candidates.

- Analyses of internal routines and of the micro organisation in order to relieve teachers and
scientists from trivial tasks and give more time for scientific work and teaching.

- Introduction of a structure of incentives and evaluation principles that ensures the balance
between teaching involvement, scientific work and interaction with the outside world. Taking
into account that university scholars are more susceptible to incentives such as more time for
basic research and common acknowledgement than individual economic incentives.

- Pedagogic renewal in order to prepare the students for the learning economy, where
interdisciplinary, problem solving, co-operation and communication is emphasised. Increase in
practical activities can strengthen the learning and ease the transformation to the labour market.

- Development of a systematic system for life-long learning for their own graduates and for
others who need an upgrading of their competences

The Danish university system is, according to the OECD report “Education at a Glance’, more under
financed than comparable systems in other OECD countries with a similar level of income (OECD
2000c, p. 89). According to these calculations, Denmark uses half the resources per university student
as compared to the US and 2/3 as compared to Sweden. This raises the question: Why do politicians in
Denmark give such low priority to higher education?

A positive scenario for the near future could be that the Ministry of Science and Technology now fully
in charge of Danish universities, guaranteed a gradual ‘normalisation’ of the financial situation of
universities and that the universities, as their response, at the same time engaged in gradual but
ambitious processes of institutional change to fulfil their part of a mutual contract.
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The management of universities has a great responsibility for making this dream come true. Their main
tasks are nothing less than to stimulate the renewal of the university culture and not least to create a
more efficient management. In this context they should perhaps learn from modern business
management, about storytelling, ethics and the role of business culture, rather than just focus on about
benchmarking and quantitative evaluation procedures.
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The Research Programme

The DRUID-research programme is organised in 3 different research themes:

- The firm as a learning organisation
- Competence building and inter-firm dynamics

- The learning economy and the competitiveness of systems of innovation

In each of the three areas there is one strategic theoretical and one central empirical
and policy oriented orientation.

Theme A: The firm as a learning organisation

The theoretical perspective confronts and combines the resource-based view (Penrose,
1959) with recent approaches where the focus is on leamning and the dynamic
capabilities of the firm (Dosi, Teece and Winter, 1992). The aim of this theoretical
work is to develop an analytical understanding of the firm as a leamning organisation.

The empirical and policy issues relate to the nexus technology, productivity,
organisational change and human resources. More insight in the dynamic interplay
between these factors at the level of the firm is crucial to understand international
differences in performance at the macro level in terms of economic growth and
employment.

Theme B: Competence building and inter-firm dynamics

The theoretical perspective relates to the dynamics of the inter-firm division of labour
and the formation of network relationships between firms. An attempt will be made to
develop evolutionary models with Schumpeterian innovations as the motor driving a
Marshallian evolution of the division of labour.

The empirical and policy issues relate the formation of knowledge-intensive regional
and sectoral networks of firms to competitiveness and structural change. Data on the
structure of production will be combined with indicators of knowledge and learning.
10-matrixes which include flows of knowledge and new technologies will be
developed and supplemented by data from case-studies and questionnaires.




Theme C: The learning economy and the competitiveness of systems of innovation.

The third theme aims at a stronger conceptual and theoretical base for new concepts
such as 'systems of innovation' and 'the learning economy’ and to link these concepts
to the ecological dimension. The focus is on the interaction between institutional and
technical change in a specified geographical space. An attempt will be made to
synthesise theories of economic development emphasising the role of science based-
sectors with those emphasising leamning-by-producing and the growing knowledge-
intensity of all economic activities.

The main empirical and policy issues are related to changes in the local dimensions of
innovation and learning. What remains of the relative autonomy of national systems
of innovation? Is there a tendency towards convergence or divergence in the
specialisation in trade, production, innovation and in the knowledge base itself when
we compare regions and nations?

The Ph.D.-programme

There are at present more than 10 Ph.D.-students working in close connection to the
DRUID research programme. DRUID organises regularly specific Ph.D-activities
such as workshops, seminars and courses, often in a co-operation with other Danish
or international institutes. Also important is the role of DRUID as an environment
which stimulates the Ph.D.-students to become creative and effective. This involves
several elements:

- access to the international network in the form of visiting fellows and visits at the
sister institutions

- participation in research projects
- access to supervision of theses
- access to databases

Each year DRUID welcomes a limited number of foreign Ph.D.-students who wants
to work on subjects and project close to the core of the DRUID-research programme.

External projects

DRUID-members are involved in projects with external support. One major project
which covers several of the elements of the research programme is DISKO; a
comparative analysis of the Danish Innovation System; and there are several projects
involving international co-operation within EU's 4th Framework Programme. DRUID
is open to host other projects as far as they fall within its research profile. Special
attention is given to the communication of research results from such projects to a
wide set of social actors and policy makers,
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