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Abstract

The authors have worked on innovation systems for more than a decade. This paper is an attempt to take stock. In Section
2, we reflect upon the emergence and fairly rapid diffusion of the concept ‘national system of innovation’ as well as related
concepts. In Section 3, we describe how the Aalborg-version of the concept evolved by a combination of ideas that moved from
production structure towards including all elements and relationships contributing to innovation and competence building. In
Section 4, we discuss the challenges involved both in a theoretical deepening of a fairly narrow version of the concept and in
the movement toward the broader approach and in adapting the concept for the analysis of poor countries. © 2002 Elsevier
Science B.V. All rights reserved.
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1. Introduction in a theoretical deepening of a fairly narrow version of

the concept and in the movement toward the broader
The four authors have worked individually and col- approach and how the concept could be adapted in or-

lectively on different aspects of innovation system der to be useful for the analysis of countries in the

studies for more than a decade. Actually, the common South.

research program leading up to this concept was estab-

lished more than 20 years ago (Andersen et al., 1978,

1979). This paper is an attempt to sum up this work and 2. The emergence and spread of the concept

indicate in what direction we believe future work on of national systems of innovation

innovation systems should go. In the first part, we give

some background on how the concept ‘national system When using an artefact like a computer it is not

of innovation’ has developed and spread. In the second necessary to know how and by whom it was invented,

part, we tell the story about how the Aalborg-version developed and introduced in the market. Neither is it

of the concept developed from being rooted primarily always necessary in socio-economic research to know

in production structure towards including all elements how specific analytical tools were shaped. But from

of the system contributing to competence building. In time to time it may be useful to reflect on how a con-

the third part, we discuss the challenges involved both cept such as ‘national innovation systems’ came about
and to see in what direction it tends to be developed.

"+ Corresponding author. Tel+45-9635-8248: This is _especially the case when the concept cannot

fax: +45-9815-6013. be applied smoothly and when attempts are made to
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to apply the concept of national innovation systems makers focusing on economic growth and develop-
in a routine-like manner, some degree of understand- ment.

ing of its background and development may be quite  The focus onnational systems is, of course, con-
useful. The reason is not least that the concept of troversial in a context characterised by so-called
national systems of innovation—as its name clearly globalisation. Here, one might think of ‘the owl of
indicates—combines ideas taken from rather distinct Minerva flying in the dusk’ and argue that it is only
areas of analysis: economic policy, economic interde- when an institution (in this case the nation state) is
pendence, and more or less radical economic change becoming seriously threatened that we begin to un-
The new combination of such elements into the na- derstand its importance and fundamental functions.
tional system of innovation concept is, of course, But it is also important to note that most empirical
much more shaky than the integration of the elements studies of how far globalisation processes have un-
of a technological innovation like the modern com- dermined national systems seem to indicate that the
puter. This fact has to be recognised by users of the national level remains important for certain innova-

concept of national systems of innovation. tion activities (Archibugi and Michie, 1995; Cantwell,
1995; Patel, 1995). In a series of studies based on
2.1. The unexpected diffusion patenting statistics Keith Pavitt and Pari Patel demon-

strated that the national origin of multinational firms

When the idea about the innovation system app- did matter quite a lot for the location of innovative
roach was first discussed in the middle of the 1980s activities (see for instance Patel and Pavitt, 1994).
nobody expected it to become as widely diffused as Actually, it might be argued that the growing prox-
it is today. Today, OECD, the European Commission imity and potential tension among national systems
and UNCTAD have absorbed the concept as an brought about by globalisation is a factor increasing
integral part of their analytical perspective. The World the demand for understanding nation-specific sys-
Bank and IMF have been more reluctant but even here temic differences between innovation practices that
change seems to be taking place. The US Academyrelate to international trade (Ostry and Nelson, 1995).
of Science has recently brought the National Inno-
vation System into its vocabulary and now uses it 2.2. A concept with roots far back in history
as a framework for analysing science and technol-
ogy policy in the US. Sweden, has given the concept Although the concept of national systems of inno-
legitimate status in its own particular way by naming a vation is of recent origin, it is helpful to see it as a
new central government institution (an ‘a@mbetsverk’) development of much older intellectual endeavours.
VINNOVA which stands for ‘the Systems of Innova- The most obvious starting point is Adam Smith’s
tion Authority’. (1776) analysis of the division of labour, which not

It is interesting to speculate why the concept has only included knowledge creation in relation to di-
diffused so rapidly among scholars and policy mak- rectly productive activities but also the specialised
ers. One reason may be that mainstream macroeco-services of scientists. But Adam Smith did not con-
nomic theory and policy have failed to deliver an un- sider innovation and competence building as inde-
derstanding and control of the factors behind inter- pendent and systemic. The roots of the discussion of
national competitiveness and economic development. these issues goes rather back to Friedrich List (1841).
Another reason might be that the extreme division of His concept of national systems of production and
specialisation among policy institutions and policy an- learning took into account a wide set of national in-
alysts has become such a big practical problem that anstitutions including those engaged in education and
analytical concept that helps to overcome these prob- training as well as infrastructures such as networks
lems was welcomed not least among those responsi-for the transport of people and commodities (Free-
ble for innovation and science policy. It is our im- man, 1995a,b). It was focused on the development of
pression that the concept to begin with diffused to productive forces rather than on allocation of given
this more limited community but that it now tends scarce resources. Thus, List pointed to the need to
to enter into broader circles of scholars and policy build national infrastructure and institutions, which
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he argued challenged the ‘cosmopolitan’ approach of But the concept was immanent also in the inter-
Adam Smith. But List obviously lacked the analytical national comparisons between national styles of man-
tools for developing his ideas beyond the stage of agement of innovation pursued at SPRU and it was
fairly loose suggestions. Chris Freeman who brought the concept into the lit-
The modern version of the innovation system con- erature in 1987 in his book on innovation in Japan
cept was not based upon any direct inspiration from (Freeman, 1987). And it was certainlyimmanentin the
List. It was only after the concept had become gen- work of Dick Nelson and other US-scholars engaged
erally accepted that Christopher Freeman and othersin comparing the US system of science and tech-
went back and brought forward List as the intellectual nology with other national systems. When Freeman,
ancestor. The most obvious linkage was perhaps in theNelson and Lundvall got together in the big project
development of the Aalborg-version of the concept on technical change and economic theory (Dosi et al.,
where the role of thenhome-markeffor innovations 1988) it ended up with a book where there was a four
has some connections to the infant industry argument chapter-section on ‘national systems of innovatién’.
of List. But, even here, the direct inspiration came via
Burenstam Linder who is a liberal economist and a 2.4. New models
former conservative minister in the Swedish govern-

ment (Linder, 1961) rather than directly from List. Over the last decade there have been several new
concepts emphasising the systemic characteristics
2.3. Parallel activities around the world of innovation but with focus on other levels of the

economy than the nation state. The literature on
Instead of looking for clear-cut intellectual origins ‘regional systems of innovation’ has grown rapidly
of the innovation system concept, its main background since the middle of the 1990s (Cooke, 1996; Maskell
should rather be found in the needs of policy makers and Malmberg, 1999). Bo Carlsson with colleagues
and students of innovation. The activities of national from Sweden developed the concept ‘technologi-
governments and international organisations like the cal systems’ (Carlsson and Jacobsson, 1997) while
OECD had during the 1960s and 1970s led to an im- Franco Malerba developed the concept of ‘sectoral
mense interest in reasons why national growth rates systems of innovation’ (Breschi and Malerba, 1997).
differ and one of the explanations was differences  Sometimes these concepts have been presented
in the research systems of different countries. For or interpreted as alternatives to thational system
researchers who tried to combine general economicsapproach and it has been argued that many, if not
with innovation studies such explanations seemed just most, interesting interactions in the context of mod-
to scratch the surface of the issue. ern innovation tend to cross national borders and that
It seemed obvious that most of the new knowledge there is no a priori reason why the national level
needed for innovation did not come directly from uni- should be taken as a given for the analysis. Our view
versities and technical research and in many industrieson the issue has always been pragmatic and reflects
not even from research and experimental developmentthat we see the policy dimension of the concept as
but rather from other sources like production engi- important. As long as nation states exist as political
neers, customers, marketing, etc. The problem was toentities with their own agendas related to innovation,
integrate these broader contributions into a concept of it is usefulto work with national systems as analytical
the innovation process. The emphasis on this problem objects.
meant that the idea of a national system of innovation  But the other analytical levels are certainly not
was immanent in the work of the IKE group in Aal- only legitimate — they are necessary in order to get a
borg already in the first half of the 1980s. A standard
phrase found in several publications from this period 1 0Others who worked in parallel along similar lines of thought
was ‘the innovative capability of the national system but_with less emph_asis on innovation were Pgrter (1990) ar_1d
L, o . , Whitley (1994). Whitley’s concept national business system is
_Of producthn - The ‘innovation system Co_ncept was complementary to the innovation system approach in its emphasis
introduced in Lundvall (1985) but then still without  on culturally embedded business practices. For a comparison, see
the adjective ‘national’ added to it. Lundvall (1999).
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realistic understanding of the working of national sys-
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market economies where it was assumed that the

tems and, not least, the policy constraints and policy market solves most problems so that institutional

efficiency at the national level. They are also useful
in their own right. Regional innovation policy calls

‘details’ may be pushed into the background.
To apply the national systems of innovation con-

for a focus on regional systems and understanding the cept to developing countries may therefore be seen as

evolution of global technological systems or sectoral

a kind of ‘re-export’. Gunnar Myrdal’s ideas, inspired

systems is fundamental when it comes to define the from Veblen and fully developed in ‘Asian Drama’

needs for supranational co-ordination and rule-setting.

2.5. On the survival of old paradigms and
on competing technologies

The development of the systemic approach to in-
novation has taken place in parallel with efforts in
economics to integrate knowledge and innovation
into neo-classical growth theory as illustrated by the
growing interest for ‘new growth theory’ (Romer,
1990; Aghion and Howitt, 1998). These models have
big problems with overcoming the linear perspective
and in policy analysis we still find a strong presence
of the old ideas. The current focus in Europe on
bench-marking innovation practices and policies may

(1968), of positive and negative feedback, of cumula-
tive causation and of virtuous and vicious circles are
inherent in the idea of innovation systems.

2.7. Adaptation of technology and concepts

At the end of this paper we will argue that a prin-
cipal task for future research based on the concept of
national systems of innovation is to adapt it in such
a way that its application in less developed countries
does not result in negative effects on development
strategies and that it, on the contrary, helps to stimu-
late policy learning. We will argue that a major step in
this direction is to broaden and deepen the concept and
to make it more dynamic. A narrow focus on the role

be seen as a step backwards in this respect (Lundvallof science and science-based activities is not what is
and Tomlinson, 2001). The old perspective is far from most needed. We need a concept that covers all aspects
extinguished. of competence building in socio-economic activities.
We also need to deepen the concept by getting a bet-
ter understanding of processes of interactive learning.
Finally, we need to find ways to capture the formation
and evolution of innovation systems from their birth

The modern version of the concept of national sys- to their death (Andersen and Lundvall, 1997). In or-
tems of innovation was developed mainly in the rich der to prepare the ground for such a broadening and
countries—the US, the UK, France and Scandinavia— deepening of the concept we will take a closer look at
and to begin with only a narrow circle of academics how the concept has developed in our own research.
interested in science and technology policy in these
countries used it. Now the interest for the national
innovation system perspective is growing strongly in 3. The evolution of the Aalborg-version
Latin America and Asia. Even in Africa innovation of the national innovation system concept
system analysis is beginning to take off.

It is interesting to note that some of the most im- One of Schumpeter’s major contributions to the un-
portant elements combined into the innovation system derstanding of innovation processes is the interpreta-
concept actually came from the literature on develop- tion of innovation as new combinationThis concept
ing countries—not least from the Schumpeter-inspired is important because it brings together two contradic-
development theories of, e.g. Hirschman (1958). Such tory but important aspects of innovation: its continuity
theories contributed with ideas of creative but also (existing elements) and radical change (the new com-
systemic feedbacks between different economic activ- bination). The Aalborg-version of the national system
ities. More generally, the idea that institutions matter of innovation concept may be seen as a combination of
in economic change was more generally accepted four elements: the neo-Schumpeterian reinterpretation
for ‘less developed countries’ than for full blown of national production systems, empirical work based

2.6. Development studies as a new field
of application—or as a re-export
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on the home-market theory of international trade, the of the structure of national systems of production
microeconomic approach to innovation as an interac- for economic dynamics, some of it rooted in the
tive process inspired by research at SPRU and, finally, Marxian schemes of extended and intensive repro-
insights in the role of institutions in shaping innovative duction. They assumed that different sectors affect
activities.? This combination reflects that the concept growth differently and that the most dynamic ele-
was developed to get a better understanding of eco- ments in the system (the growth poles) were located
nomic growth and trade specialisation in a small open upstream. This led them into ordering national sys-
economy characterised by high income per capita but tems in a hierarchy. It was assumed that countries
with a weak representation of science-based firms. It such as the US and Germany had a stronger economy
also reflects an emphasis on the economic and tech-than France because their production systems were
nological history of countries with a gradual change specialised in the production of machine tools. It also
in the intra- and inter-national division of productive led to somewhat naive recommendations for develop-
and innovative labour. The focus was to start with ing countries to establish, at an early stage, activities
macro-economic issues but it moved gradually also belonging to the sector producing machinery. The
toward issues related to microeconomic dynamics.  historical experience of the Nordic countries gave an
alternative and much more evolutionary perspective,
where well-functioning machinery sectors were the
outgrowth of strong user sectors and presupposed a
long-term innovative interaction with them.

An important starting point for the IKE group’s Thege problems_ in integrating_ a Leonti_ef-style
work in innovation systems was a reinterpretation of analysis of production systems with innovation and

what appeared to be the ‘structuralist economics’ of €Ntrepreneurship were found in many types of study,
Dahmén (1970), Hirschman (1958), Perroux (1969), SO in Aalborg thgre was much discussion of how_ to
and their followers. Such theorists seemed to have 2VOid th? crowding-out of real neo-Schumpeterian
successfully combined Leontief's input—output anal- Perspectives from the theory of growth and develop-
ysis with Schumpeter's theory of innovation and ment. The |mmed|ate solution was to goncentrgte on
entrepreneurship. But in practice the input—output & More dynamic approach to vertical linkages in the
perspective easily comes to dominate and ‘the miss- Production system (Dahmen, 1970; Hirschman, 1958;
ing innovation perspective has led to a misjudgement Stewart, 1977). Especially, Dahmén and Hirschman

of some of the important mechanisms to the national PCintéd to the opening up of disequilibria as impor-

and regional development process’ (Andersen et al., tant and sometimes positive drivers in the develqp-
1981b, p. 55). Itis not easy to recombine Leontief and MeNt process. A related strategy was to apply a life
Schumpeter in a systematic manner (cf. DeBresson, CYC€ Perspective on national systems (Andersen et

1996; Drejer, 1999), but the basic idea gave a new al., 1978, 197_9). Some of the'ideas. were later pre-
and critical interpretation of many analyses of devel- sented for an international audience in Andersen and

opment and growth and the related policies. Lu_nd_vall (1988) and Ar_1de_r_sen (1992). The anqutical
One example was that Perroux and his French fol- building blocks were significantly transformed in the

lowers had developed an analysis of the importance process. First, the importance of backward linkages in
the form of flows of information from user sectors was

introduced. Second, both learning by doing and learn-

3.1. From systems of production toward systems
of innovation

2 This specific combination results in an Aalborg version that dif-

fers from the US-approach (Mowery and Oxley, 1995) where the
analysis is more narrowly focused on institutions as organisations
involved in the promotion of science and technology. The com-
bination should be seen in the light of our attempt to develop a
framework that is relevant for understanding economic growth and
innovation processes in small countries (Freeman and Lundvall,
1988) and it may be seen as a follow-up to a series of contributions
to the analysis of the specific problems of small countries (Katzen-
stein, 1985; Kutznets, 1960; Svennilson, 1960; Walsh, 1987).

ing by searching were introduced in the model. Third,
a distinction was made between industrial subsystems
at different stages as seen from a life cycle perspective.
Fourth, the open economy was explicitly introduced
as the analytical framework. With these revisions, the
focus was now explicitly on the development of new
technology in an interaction between user sectors
and producer sectors. Thyiality of demand became
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an important element in the process. And, while purpose is needed not only other types of data (pro-
structuralist ideas of the importance of tight national vided by, e.g. the DISKO project; see Box 1) but also
coherence left small countries very limited prospects micro-founded theoretical analysis.
in terms of growth and wealth, as does the new growth
theory today, the Aalborg discussions pointed to a 3.3. From innovation as an interactive process
less gloomy future for these countries by emphasising to national innovation systems
the qualitative characteristicef the home-market.
The micro assumptions behind the national innova-
3.2. The second element in the combination—the  tion system approach got theoretical inspiration from
role of the home-market for economic specialisation Nelson and Winter's evolutionary theory of firms
and markets. Another important inspiration came
Some of the early empirical work in Aalborg from empirical findings through the 1970s and 1980s
focused on the division of productive and innovative made by scholars connected to SPRU and Chris Free-
labour in relation to agriculture, and one interesting man. The Sappho-study pursued by Freeman and his
result was the strong Danish export specialisation in colleagues at SPRU in the beginning of the 1970s
machinery to be used in agriculture and related indus- (Rothwell, 1977) gave strong support to the idea that
tries (Andersen et al., 1981a, p. 11). This observation success in innovation has to do with long-term rela-
could not be explained without recourse to the role of tionships and close interaction with agents external
the home-market. to the firm. The presentation of ‘the chain-linked
With reference to non-classical and non neo-classicalmodel’, by Kline and Rosenberg (1986), was impor-
contributions to international trade theory by Posner tant because it gave specific form to an alternative
(1961), Vernon (1966) and especially Linder (1961) to the cherished linear model, where new technology
a series of empirical studies were pursued showing is assumed to develop directly on the basis of scien-
the importance of the home-market when it comes tific efforts, and, thereafter, to be materialised in new
to explain export specialisation in process equipment marketed products. All this constituted one important
(Dalum et al., 1981; Andersen et al., 1981a). The step toward the idea of a national innovation system
practical test was to analyse the correlation between and it indicated a possible micro-foundation of this
specialisation indexes for respectively the user and concept.
the producer sector commodity. The outcome of the  The second stepvas to realise explicitly that the
test was that the home-market did play an important relationships and interactions between agéwatd to
role for many process equipment commodities. involve non-price relationshipsThese relationships
In this context, it was established that trade statis- were presented asganised marketwith elements of
tics offer good opportunities to characterise and power, trust and loyalty (Lundvall, 1985). These rela-
compare the production structure and export speciali- tionships of co-ordination and co-operation were iden-
sation of national systems at a rather detailed level. If tified as the only possible solution to the conundrum
aggregated in new categories of special relevance for of product innovations. On the one hand, pure market
economic growth, specialisation data could be used interactions (prices and quantities only) were found
to analyse the competitiveness of national systems. incapable of transmitting the qualitative information
The change over time in the specialisation pattern in between users and producers. On the other hand, the
terms of ‘low-technology’ versus ‘high-technology’ transformation of markets into hierarchies proposed
product was later followed up by similar studies by transaction cost theory did not materialise. In
of high-growth and low-growth products. Further, order to understand the dynamics we proposed that
analysing the relative uniqueness and stability over the most fruitful perspective was to focus irterac-
time of specialisation patterns proved to be a way to tive learningrather than only on transactions.
underpin the idea of national systems having a cer- Thethird stepwas to realise that different national
tain autonomy (Dalum et al., 1998). Still the studies contexts offer disparate possibilities for establish-
of more or less aggregate statistics cannot by itself ing organised markets and processes of interactive
reveal the complex process of innovation. For this learning. A series of studies pointed, for instance, to
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Six lessons from the DISKO study
TheDISKO study was a large-scale project on the Danish System of Innovation in a Comparative Perspective,
mainly carried out in 1996—1999. Apart from a large number of reports in Danish language, there is also an
increasing number of English papers based in the project’s unique databases. A general account for the results
is found in Lundvall (2001). Here are some highlights:
Lesson no 1. On the compatibility of equality and growth: The Danish economy is one of the mast
egalitarian in the world in terms of income distribution and it is among the ones with the highest GNP/¢apita.
The growth success of the US has gone hand in hand with increasing inequality. The experience of Denmark
demonstrates that there is no necessary connection between strong growth and growing inequality.
Lesson no 2. On the compatibility of flexibility and security in the labour market: In international
organisations such as OECD there has been a general message to increase flexibility in labour markets. Trade
unions have opposed and pointed to the need for security. The Danish data show that the forms of flexibjlity that
are most adequate in the learning economy are compatible with security among wage earners. High mobility
between employers has not resulted in insecurity among employees because the social security provjsion has
been acceptable. In Denmark, the introduction of functional flexibility within firms tends to reduce the need
for numerical flexibility.
Lesson no 3. On theimportance of innovation in low technology sectors: One of the interesting aspects of
the Danish system is that its relative wealth has been built in spite of a specialisation in low technology sectors
and that most of its innovations are incremental and experience-based rather than radical and science-based.
Supporting innovation in low technology areas will remain an important priority for industrial policy. In the

light of the ‘new economy’-discourse there might be a risk to forget about the renewal of competence in
traditional sectors, including service sectors.
Lesson no 4. People and career patterns matter for the formation of networks: The Danish economy
is characterised by intense interaction between firms while the interaction between firms and universities is
weakly developed. As demonstrated in this study this characteristic reflects the composition of the labour force
in firms and the absence of academic personnel in many small and medium-sized firms. A general conclusion
is that network formation and establishing new linkages may best be established by affecting career patterns
and incentive systems in firms and at universities.
Lesson no 5. What mattersmost islearning to learn and learning organisations: The rapid rate of change
undermines established competence and requires the continuing establishment of new ones. Firms thgt become
learning organisations are more productive and more innovative. They create more and more stable johs. Much
of the resistance is found at the top rather than at the bottom of the organisation. Promoting organisational
change is becoming a crucial element of innovation policy. Education and training institutions need ta focus
on learning students to learn.

Lesson no 6. Social capital matters for growth and the need for a new deal: The only way to explain
the strong economic performance of Denmark and other small economies with a weak specialisation|in high
technology products is to take into account the social capital that makes it easier for people to learn, collaborate
and trade. The most important threat to this mode of production and innovation is the growing polarjsation
and exclusion of those who do not fit into the learning economy. To give those a stronger learning capability
and access to the networks where learning takes place is crucial for the sustainability of the learning economy.

the long-term character of inter-firm relationships in on the importance of trust and the difficulties in trans-
Japan and contrasted them with the arm’s length rela- mitting tacit knowledge pointed to a theory of why

tionships predominating in the Anglo-Saxon countries the national framework matters for the boundaries of
(Dore, 1986; Sako, 1990). Furthermore, the literature innovation systems: long-term interactive learning is
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most easily organised in a setting where there are few interactive learning and innovation capabilities. The
linguistic and cultural constraints for the transfer of strength and the kind of trust embedding markets will
tacit knowledge and where a multilateral system of determine to what degree interactive learning can

trust relationships can most easily be organised. take place in organised markets. Formal and legal
arrangements around the market will reflect and have
3.4. The fourth element in the an impact upon this tacit social dimension.

combination—institutions and institutional economics A third category is the pre-dominating rationality.
In standard economics it is assumed that instrumental
The focus oninteractive learningand national and strategic rationality is always dominating human
boundaries evoke the important role of nationally or- behaviour at least in the private economic sphere.
ganised institutions in determining the rate and direc- It is correct that economic transactions between
tion of innovative activities. Early on Johnson (1988) anonymous agents and a capitalist environment tend
insisted on the importance of institutions for innova- to support instrumental rationality. In a context where
tion and learning processemstitutions understood learning new skills through interaction with other
as norms, habits and rules are deeply ingrained in so-agents is important for success, it is, however, no
ciety and they play a major role in determining how longer the only kind of behaviour that might be
people relate to each other and how they learn and selected in the evolving economy. If instrumental ra-
use their knowledge (Johnson, 1992). In an economy tionality were completely dominating the interaction
characterised by on-going innovation and fundamental between professors and students, masters and appren-
uncertainty the institutional setting will have a major ticeships as well as between engineers from R&D labs
impact upon how economic agents behave and as wellbelonging to different firms, very little learning would
upon the conduct and performance of the system as atake place. Therefore, innovation systems where com-
whole. municative rationality (Habermas, 1984) played a
Which are the most important institutions in the major role in certain types of activities in the private
context of innovation and the part of the innovation sector might be better off in the long run than the stan-
process that is influenced by the national setting? We dard exchange economy. The actual mix of rationality
would like to sort out three institutional dimensions in an innovation system may affect its conduct and
that have a major impact and which may differ across performance.
nations: thetime horizonof agents, the role ofrust In addition to these informal institutions a number
and theactual mix of rationality of formal institutional arrangements, like well defined
The distinction between short-termism as character- and implemented property rights of different kinds,
ising corporate governance in Anglo-Saxon countries including intellectual property rights, contract laws,
and long-termism in for instance Japanese investmentcorporate law, arbitration institutions and collective
decisions is one important example of how institu- bargaining and other labour market institutions, are of
tional differences have a decisive influence on the course also important for the working of the economy
conduct and performance at the national level. It is and more generally recognised as such.
quite obvious that this distinction is important not In general, we find it useful to think about inno-
only for the allocation of finance but also for other vation systems in two dimensions. One refers to the
aspects of technical innovation. Certain technologies structure of the system—what is produced in the sys-
will only be developed by agents who operate with a tem and what competences are most developed? The
long-term perspective while others might be easier to second refers to the institutional set-up—how does
exploit with a short-term horizon. production, innovation and learning take place? His-
Trust is a multidimensional and complex concept torical analysis may be helpful in demonstrating how
which refers to expectations about consistency in the two dimensions co-evolve. Is it the evolution of
behaviour, full revelation of what agents regard as the structure of production that determines the evolu-
relevant information for the other party and restraint tion of the institutional set-up or vice versa and how
in exploiting the temporary weakness of partners. is match and mismatch between the two reflected in
The institutions that constitute trust are crucial for economic growth patterns (Freeman, 1995h)?
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3.5. The unfinished synthesis least some elements of policy and development strate-
gies are developed and implemented.

The above outline of four elements gives a rough  The comparison with other concepts of innovation
impression of how the Aalborg concept of national systems, however, points to a serious limitation of
systems of innovation was developed. The under- the Aalborg concept of national systems of innova-
standing of the innovation process is that it is neither tion. The concept is rather broad so although it can
fully automatic as in the theory of induced innovation be translated into manuals for studies of concrete
nor fully deliberate as in theories of R&D manage- national systems of innovation, it is not in its present
ment. The innovation process reflects human initiative form easily integrated in any theoretical discourse.
and creativity but it is also deeply influenced by the The pragmatic and flexible character of the concept
production activities and the institutional setting. The may be seen as a great advantage since it makes it
perspective is one where several partners have roles touseful for practical purposes. At the same time we be-
play in each innovation process. The focus on innova- lieve that efforts should be made to give the concept
tion systems is less reflecting a theoretical abstraction a stronger theoretical foundation through additional
and more the practical needs of the participants in work in the neo-Schumpeterian and evolutionary
the complex division of productive and innovative economic tradition to make the general concept of
labour in modern economies. The highly developed national innovation systems better suited as a tool for
institutional, cognitive and functional specialisation theoretical economic analysis. In the next section we
and rapid change give rise to a need to establish start with some preliminary ideas to deepen the con-
innovation-related linkages between the component cept theoretically and after that we pursue a strategy
parts of the system. A crucial part of these linkages of broadening it to make it more useful for policy
still tend to be organised on a national basis becauseco-ordination and economic development in the South.
of constraints of language and distance in the neces-
sary co-ordination of decisions and in processes of
interactive learning of importance for the innovation 4. Challenges for the concept of national
process. systems of innovation

Compared to other concepts of innovation systems
the Aalborg concept clearly has a complementary role.  Our on-going research can to some extent be seen
For instance, the concept implies that national sys- as a response to challenges to the concept of national
tems of innovation are most important in sectors of systems of innovation. For brevity we shall only con-
production where trust and tacit knowledge play a ma- sider four major challenges. The first concerns the
jor role in the innovation process, like in the case of need for a clarification and deepening of the concept
product innovations made for professional users by of national innovation systems. The second is to base
specialised suppliers. As pointed out by Pavitt (1984) the concept much more strongly on the process of
these factors are not equally important in all types of learning and competence building. The third has to
innovation. In some sectors a more arms-length ap- do with the need to broaden the analysis of economic
proach to innovation seems appropriate, and here thedevelopment and to study how knowledge production
globalised patterns of sectoral innovation systems areis conditioned by and affects social and ecological
more adequate—although the national system of in- sustainability. The final challenge is to apply the
novation still has a role to play, for instance, through concept of national innovation systems to innovation
the national supply of scientific personnel. Similarly, policy and to policy co-ordination.
the emphasis on the national level of analysis is not
intended to remove attention from innovation systems 4.1. Deepening the concept of national systems
that have their basis within cities and regions or from of innovation
corporate innovation systems. Still the national level is
a quite handy starting point for the inclusion of many  The new combination in the Aalborg concept of
aspects of economic specialisation of crucial impor- national innovation systems is obviously developed
tance to the innovation process and it is a level where at in the style that Nelson and Winter (1982, pp. 45-48)
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call ‘appreciative theorising’, and from a formal view- Innovation systems may be seen as historically con-
point the synthesis remains unfinished. The incom- ditioned, preliminary solutions to these problems. To
plete character of the synthesis affects the possibility understand the construction of innovation systems it
of studying large-scale phenomena like the creation, is, therefore, not sufficient to explore the endogenous
transformation and passing away of innovation sys- institutional evolution of the private sector. The public
tems as well as the possibility of a systematic link sector plays a major role when it comes to supplement
up to larger bodies of knowledge like, e.g. evolution- the self-organising forces of the private sector in at
ary theory and more standard theories of growth and least two respects: enhancement of the production and
development. Although there are no easy responsesdistribution of technology and the reduction of trans-
to this challenge, it might be relevant to summarise action costs (in the broader context referred to below,
some of the efforts in that direction (cf. Andersen, the reproduction of social and natural capital becomes
1996, 1999; Andersen and Lundvall, 1997). additional major challenges for government).

One way of theoretically constructing the innova- In the simplest model we can hardly talk of an
tion system is to focus on the distinction between innovation system in the strict sense since the activ-
public and private goods. The general elements of ities in other areas and other firms would only have
an innovation system may be seen as functional re- a weak influence on the probability of the innovative
sponses to the need to handle this distinction in a way success of a particular firm in a particular area: the
that promotes economic growth. Another way to con- dominant influence comes from its own innovative
struct the system and to study its evolution is to regard activities within that particular area. Even in this sim-
it as the outcome of a Schumpeterian game where ple case the activities of other firms may have some
different agents pursue different strategies in terms of influence on the profitability of a firm’s innovative
innovation, imitation, adaptation, etc. In what follows activities. If all firms make innovations with respect
we will briefly hint at how one might proceed along to one or a few goods, then the individual firm will
these two lines of theoretical reasoning. have less motivation for doing R&D than if the firm

The functioning of any innovation system reflects has a speciality, which is less frequently innovated by
the fact that innovative results represent a combination other firms. Thus, we may even in this simple case
of private and public goods. A formalised technology distinguish between more and less specialised innova-
(like a product design or a process algorithm) can as tion systems, which differ with respect to innovative
a piece of fully codified knowledge, be freely applied duplication and thus aggregate R&D productivity.
at any scale of production. The nonrival character  The next step in the analysis is to allow for the
of such a technology refers to the fact that it can be introduction of collective solutions where firms col-
adopted by extra firms without influencing the produc- laborate and create technology centres and other
tion result of the present adopters. Such a technology forms of inter-firm clearing-houses for the exchange
may, however, still not be a fully public good if it has  of innovations (cf. Romer, 1993). The innovations are
some degree of excludability (and appropriability). individually of minor importance to the innovators,
The firm has several methods (tacitness of technical but as a whole they may be of major importance to
knowledge, non-disclosure, patenting, etc.) to hold nationally located industrial sectors. If firms exchange
its technology for itself. This excludability explains their marginally relevant knowledge via a technology
how the expected revenues from a new technology centre, the rate of productivity increase will be larger
can more than outweigh its (probabilistic) costs, and than if they keep the innovative results for them-
thus why private firms undertake innovative activities. selves. However, technology centres are confronted
However, the fact that exclusion is only partial means with obvious free-rider problems, and historical ex-
that a knowledge spill over arises from the creation perience suggests that the viability of self-organised
of new technology within a firm. The different ap- centres should not be overestimated and that normally
proaches to excludability are not purely theoretical. the public sector has to be heavily involved. Another
On the contrary, economic life and economic policy task for the innovation system is to stabilise the com-
demonstrate continuous attempts to cope up with the petitive conditions of firms in order to allow them
problems—not least through trial and error. to focus their research efforts. A main function of
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the different institutions that regulate the appropriabi- would perform badly in a population of relatively

lity of innovations (patents, etc.) is to allow firms to many imitators. The worst for a would-be radical
focus their research and reduce costs of duplication innovator is, however, to enter a population that is
of innovation efforts. already dominated by radical innovators.

An important step in the analytical process is to  The short discussion of the compatibility problems
introduce the innovative linkages that form a core ele- for the Schumpeterian strategies gives not only a
ment of the Aalborg approach. This might be done in quick insight into the changing composition of the
terms of an evolutionary game where different firms population due to the process of Schumpeterian com-
pursue different Schumpeterian strategies for the ex- petition. It also suggests how an innovation system
ploration and exploitation of new business opportuni- emerges and evolves. As long as the strategy mix
ties (the general set-up is inspired by Maynard Smith of the population of firms (and other organisations)
(1982) and Sutton (1998)). Firms with such strategies shows large inconsistencies, nobody would see it as
are engaged in a generalised process of Schumpetean innovation system that in a systematic way exploits
rian competition. In such a process we see both radical new business opportunities. But if a (sluggish) pro-
innovators and more adaptation-oriented incremental cess of change has led to a population of firms with a
innovators. Furthermore, it is taken into account that strategy mix that gives a relatively stable coexistence
there are both competitive and co-operative ways of of, e.g. radical innovators, incremental innovators
relating to the innovations of other firms: some firms and imitators, then it is fairly obvious to think in
imitate while other firms tend to perform complemen- terms of an innovation system and to try to correct
tary innovations. The description of a basic innovation and enhance the system by means of government
system starts from the classification of the firms that intervention.
are potentially engaged in new business opportunities  For instance, given a stable strategy mix with a too
according to the different Schumpeterian strategies high proportion of imitators and a too low propor-
(or combinations of them). tion of radical innovators, the legal framework could

In our preliminary studies we have introduced be changed to weaken the position of imitators and
five Schumpeterian strategies: pioneers, adaptionists,strengthen the position of radical innovators. Such a
imitators, complementors, and mixed strategies. Thesepolicy could, of course, be implemented even in a
strategies seem not only to cover Schumpeter’'s ac- highly unstable situation, but then the outcome would
counts (the first three strategies) but also to reflect the often be unpredictable. That is one reason why suc-
main results of innovation systems studies. Thus, the cessful innovation policy is most highly developed in
complementor strategy (a concept taken from Nale- relation to fairly stable innovation systems. Through
buff and Brandenburger (1996)) tries to complement such a policy an augmented innovation system is
the efforts of the other player by investing in its own, created. If, however, the basic Schumpeterian game
but related, business niche. The effect on the oppo- changes (e.g. because of internationalisation, changed
nent depends on how the niche relates to the core of intellectual property rights, or public subsidies for
the business opportunity, but in many cases there will R&D), the mix of strategies in the population will
be a symbiosis between complementors and pioneers.start to move towards another state.

For reasons of bounded rationality and path depen- In our preliminary studies we operate with a game
dency it is not easy for firms (and other organisations) where five Schumpeterian strategies co-exist and
to change their strategies, so the frequencies of the compete. To use such an analytical scheme to give a
strategies in a given population will change slowly. stylised presentation of the history of specific national
The direction of this change is influenced by the orig- systems of innovation is an interesting challenge.
inal composition of the population. In a population Thus, we may try to handle the results from compara-
dominated by, for instance, incremental innovators tive innovation systems studies that seems to describe
there is an advantage to be a radical innovator and the Japanese innovation system as based on a rela-
this strategy will tend to increase its frequency. Sim- tively stable strategy mix of imitators, adaptionists
ilarly, radical innovators would perform strongly in a and complementors (Freeman, 1988) and the stability
population dominated by complementors while they created by the predominant complementors in the
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Danish innovation system (Lundvall, 1988; Edquist includes the formal education and training, the
and Lundvall, 1993). These authors also describe the labour market dynamics and the organisation of
historical emergence of these co-ordinated Schum- knowledge creation and learning within firms and in
peterian strategies. But still the emphasis is on the networks. This subsystem will be confronted with
resultant, full-fledged innovation systems. Only a few very strong needs for social invention in the near
researchers put the main emphasis on the transitionfuture in all national systems and quite a lot of the
process between two stable innovation systems (nor- peculiarities of national systems are rooted in this
mally, in the context of relatively weak economies, cf. sub-system.
Galli and Teubal (1997)). The reason is quite defen-  Another new focus must be on the part of busi-
sible, but there is a lost opportunity to make a further ness services that specialise in producing, gathering
development of the concept of innovation. The idea and selling knowledge. This sector is growing more
of systems with co-ordinated frequencies of different rapidly than any other sector and new empirical stud-
Schumpeterian strategies might help to change theies indicate that it is becoming a key sector in the
situation. French structural school sense (Tomlinson, 2001).
More and more producers of tangible products and

4.2. |nnovation Systems in the |earning economy traditional services mOVe into this f|e|d To under-
stand how such businesses operate within and across

The theoretical studies sketched out in the previous National borders is another key to understanding the
section tend to move the attention of innovation sys- future economic dynamics. o
tem studies away from a much needed analysis of the The_productlon and diffusion of knowledge is itself
crucial details of learning and competence building. ¢hanging character. Some elements of knowledge
To widen the analysis of national systems of innova- Pecome codified and much more mobile globally

tion in this direction there is an obvious need to stick While other key elements remain tacit and deeply em-
to the tradition of appreciative theorising. bedded in individuals and organisations and localities.

In a series of papers we have argued that the last TO understand better these processes may, actually,

decades have been characterised by a new context thaP€ @ key to establish a new kind of economy (OECD,
we call ‘the learning economy’ (Lundvall and John- 2000). This points to an ambitious theoretical research

son, 1994; Archibugi and Lundvall, 2001). The new ggenda aiming at unders_tanding processes of learning
context is more than anything else characterised by a il the context of production and innovation systems.
speed up in the rate of change giving a stronger impor- 't has been argued by Marx that what really made the
tance to learning processes for economic performance.industrial revolution a revolution was not the use of
This is why we argue that today the most important machinery but rather the stage where machinery was
elements in innovation systems have to do with the USed to produce machinery. It may be the case that it
learning capability of individuals, organisations and IS Only when we systematically can apply knowledge
regions. The very rapid rate of change gives a pre- to the productlon of knowledge that we will witness
mium to those who are rapid learners. This is reflected the radical consequences of the establishment of the

in the forms of organisation inside firms, new mixtures |€&rming economy.

between co-operation and competition as well as in To understand the process of transformation, it is
new forms of governance. It presents all organisations useful to analyse and understand how specific national

and especially those specialised in the production, systems respond to global trends and challenges. Some
diffusion and use of knowledge for new challenges. national systems may, for historical reasons, be better

So far, the studies of national systems of inno- prepared to cope up with the new context than others.
vation have given too little emphasis to the subsys- SOM€ systems may be more innovative than others

tem related to human resource developnierithis when it comes to develop policy strategies and institu-
tional reforms that respond to the new challenges. The

3 An exception is Amable et al. (1997) where the labour market _DamSh _SyStem of mnovaﬂo_n and com_petence bUI_ldI_ng
and training systems are integrated in the analysis of what they IS Smallin global terms but it has certain characteristics
call ‘social systems of innovation’. that might make it interesting as one possible ‘model’
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for international institutional learning (see Box 4). capital. To find ways of re-establishing the social
Denmark is one of the most egalitarian societies in the capital undermined by the globalisation process is a
world in terms of income distribution and at the same major challenge.
time it has an income level that is among the highest  Another problem is that the short-term perspec-
in the world. It has a high degree of gender equality tives promoted by financial capital give little weight to
and well-developed local democracy. These charac- long-term ecological imbalances. The discount rates
teristics influence the Danish innovation system. are very high not only when it comes to assess future
In the present era of the globalising learning econ- benefits but also when it comes to assess ecological
omy (Lundvall and Borras, 1998; Lundvall, 2001) costs. Natural capital including unpolluted air in the
there are contradictions inherent in the economic pro- big cities and clean drinking water is not sufficiently
cess that threaten learning and competence buildingvalued in a regime dominated by a governance form
by undermining social capital. Financial speculation where finance capital is directly or indirectly in charge.
seems to become more and more unhampered and These contradictions in the learning economy in-
increasingly it is finance capital that judges what is crease the need for policy co-ordination. Below, we
‘good-practice’ among firms as well as among gov- will argue that there is a need for policy learning in
ernments. This power of financial capital is one of terms of building new kinds of institutions for pol-
the major factors that speed up the rate of changeicy co-ordination. Such institutions would have as

and thereby the need for accelerating learning. At
the same time the uninhibited rule of finance capital
gets into serious conflict with some of the fundamen-
tal prerequisites for the sustainability of the learning
economy. It is a fundamental contradiction that fi-

strategic responsibilities to develop a common vision
for how to cope up with the challenges and contra-
dictions of the globalising learning economy. At the
national level such a vision has to be based on a deep
understanding of the distinct national system of com-

nancial capital that is ‘silly capital’ dominates an
economy based upon learning and knowledge.

On the one hand short-term economic calculations
and speedy processes of decision-making (especially4.3. Innovation systems and economic development
in financial flows) are getting more and more impor-
tant (Jessop, 1999). On the other hand, competition As mentioned above the concept of innovation sys-
depends more and more on dynamic efficiency rooted tems has mostly been applied to problems of growth
in knowledge or knowledge related resources with and development in the high-income countries of
long-term characteristics. These resources often takethe North. However, it is our contention that it is
a long time and sustained efforts to build but they may highly relevant also for the South. There are different
also be quickly destroyed. This is because learning and conceptualisations of innovation systems but when
innovation are interactive processes, which depend on explicitly focusing on the South the broad approach
trust and other elements of social cohesion. applied in the DISKO project is to be preferred

One problem is that the speed-up of change puts (Lundvall, 2001). Here, innovations are seen as rooted
a pressure on all kinds of established social relation- in everyday activities in firms and in the competencies
ships in local, regional and national communities. It and capabilities of ordinary of people.
contributes to the weakening of traditional family rela- Innovation systems work through the introduction
tionships, local communities and stable workplaces. of knowledge into the economy (and into the society
This is important since the production of intellec- at large). It requires active learning by individuals and
tual capital (learning) is strongly dependent on social organisations taking part in processes of innovation
of different kinds. The efficiency of these learning ac-
tivities and, hence, the performance of the innovation

. - o systems depends of economic, political and social
Norway, Finland and other small egalitarian societies appear to- . S
gether with the US as the success stories. Also it is concluded that infrastructures and institutions. It also depends on

there is no simple relationship between inequality and economic Past experiences as they are reflected in the tangible
growth. and intangible aspects of the structure of production

petence building and innovation on the one hand and
of the major trends in the global context on the other.

41t is interesting to note that the on-going OECD project on
economic growth in the context of ‘the new economy’ Denmark,
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and on values and policies. The learning capabilities, it important not to focus only on the relatively strong
which are instrumental in the innovation process, are and internationally competitive parts of the econ-
also values in their own respect. This is also the case omy. Also for this reason a broad innovation systems
for possibilities for education and participation in approach should be endorsed.
democratic processes. In fact, many of the factors that When applied to countries in the South it is impor-
make people effective learners may be viewed also astant to be aware of some weaknesses of the innovation
constitutive parts of development. system approach, as it has been used so far. Some
It follows that there are good reasons for using of these have directly to do with the fact that it has
a broad concept of innovation system in connec- mostly been applied to the North. It has been used
tion to development analysis both when focusing on mainly as an ex-post rather than as an ex-ante con-
countries in the North and in the South. However, cept (Arocena and Sutz, 2000). It has been used to
the reasons seem to be strongest for the South. Adescribe, analyse and compare relatively strong and
narrow innovation system concept focusing on the diversified systems with well developed institutional
research and development system and on high techand infrastructure support of innovation activities. It
and science-based innovations makes even less senshas not, to the same extent, been applied to system
in the South. There are several reasons for this. building. When applied to the South the focus ought
In a relatively ‘complete’ national system of inno- to be shifted in the direction of system construction
vation it may be less problematic to analyse a specific and system promotion. Furthermore, the relationships
subsystem. If there are adequate knowledge infras- between globalisation and national/local systems
tructures and intellectual property rights and if there need to be further researched. It important to know
are good networking capabilities and high levels of more about how globalisation processes affect the
trust, there is also a suitable basis for an efficient possibilities to build systems of innovation in devel-
research and development system. It may then beoping countries and local systems are important parts
quite possible to analyse the details of this subsystem of this.
without worrying too much about the rest of the in- Another weakness of the system of innovation ap-
novation system. But this is typically not the case in proach, is that it is still lacking in its treatment of the
the South, which makes a broad approach preferable.power aspects of development. The focus on interac-
It is a fact that successful developing countries are tive learning—a process in which agents communi-
good in linking up to the national systems of inno- cate and even cooperate in the creation and utilisation
vation in more developed countries (Hobday, 1997), of new economically useful knowledge—may lead to
but even in this case a broad approach is called for an underestimation of the conflicts over income and
because of the many factors that are influencing this power, which are also connected to the innovation
relationship. process. Interactive learning and innovation imme-
Another reason is that the need to take into account diately sounds like a purely positive sum game, in
local and traditional knowledge may be relatively which everybody gain. In fact, there is little learn-
bigger in the South than in the North. The broader ing without forgetting. Skills and competencies are
approach pays attention to tacit knowledge (Polanyi, rejected and destroyed and many people experience
1958/1978, 1966) and to the need not to loose im- decreasing income and influence. Increasing rates of
portant parts of largely not codified and undocu- learning and innovation may lead not only to increas-
mented local competencies. Local knowledge is easily ing productivity and income but also to increasing
de-learnt and forgotten when economies are openedpolarisation in terms of incomes and employment.
up to international competition and societies accord- It may be more common in the South than in the
ingly restructured. A broad concept of innovation north thatinteractive learning possibilities are blocked
systems helps to see the importance of different kinds and existing competences destroyed (or de-learnt)
of knowledge and the ways they complement each for political reasons related to the distribution
other (Ernst and Lundvall, 1997). of power.
The often very uneven distribution of both consti- It is true that it does not have to be like that. Differ-
tutive and instrumental freedoms in the South makes ent types of (integrated) policies might counteract the
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tendency. But the tendency is, certainly, inherent in The analytical efforts aiming at increasing our under-
the learning economy and counteracting policies are standing of the regional, national and trans-national
in more short supply in the South than in the North. innovation systems need to be supported by new pol-
Furthermore, a certain amount of stability in the icy institutions in the form of high level councils for
macroeconomic and financial environment, including innovation and competence building at these levels.
well behaved, not too conflict provoking, fiscal and Such councils should be given authority to take into
monetary policies, is important for interactive learn- account issues of social and ecological sustainability
ing and innovation. Again, such stability is typically and the power to counter short-term views of finance
lacking in developing countries. capital.

It is thus, clear that the innovation system approach  Another important potential of applying the inno-
needs to be adapted to the situation in developing vation system concept and to pursue comparative
countries if it is to be allied to system building. It studies of different systems is that it helps to get a
seems also clear, however, that the holistic and sys- critical understanding of the limits of specific natio-
temic character of the approach and its focus on nal policy strategies. Policies aiming at promoting
production based tacit knowledge and on learning by industrial development through innovation will often
doing, using and interacting should make it possible tend to follow specific trajectories and often they will

to implement such adaptations. be more successful in reinforcing the system where it
is already strong. This was our conclusion in Edquist
4.4, Innovation policy and Lundvall (1993) where we found that Swedish

policies were focused on promoting process innova-
When it comes to supporting innovation processes tion while Danish policies where more focused on
through different kinds of policy there is a growing incremental product innovation. In both countries,
consensus on the need to focus on long-term com-the focus was on reinforcing the strong sides of the
petence building in firms and in society as a whole. system. In order to overcome this kind of lock-ins
At the same time, the prevailing institutional set-up and the impact of vested interests in defining the
and global competition tends to give predominance to policy agenda the system perspective and its use in
short-term financial objectives in policy making. At comparative analysis is especially helpful.
the institutional level this is reflected in the fact that In a broader perspective national systems of inno-
ministries of finance have become the only agency vation may be regarded as a tool for analysing eco-
taking on a responsibility for co-ordinating the many nomic development and economic growth. It has in
specialised area policies. Area specific ministries tend common with growth accounting that it tries to bring
to identify with their own ‘customers’ and take little  together the major factors that affect technical progress
interest in the wider objectives of society. as registered in standard neo-classical growth mod-
A broad concept of innovation system implies a els. Such a perspective may be to narrow, however.
new perspective on a wide set of policies including As pointed out by Freeman (1997), the ecological
social policy, labour market policy, education policy, challenge ought to be integrated in any strategy for
industrial policy, energy policy, environmental policy economic development and here we will argue that
and science and technology policy. Specifically, the in the learning economy intellectual and social cap-
concept calls for new national development strategies ital are important elements in the development pro-
with co-ordination across these policy areas. cess. The extended perspective can be introduced as in
All these area specific policies affect learning and Table 13
competence building. They need to be designed with
this in mind and brought together and attuned into a °The ‘model’ indicated in the table is closely related to the
common strategy. It is highly problematic to leave pol- growth model by Adelman (1963). The major difference is that
icy co-ordination exclusively to ministries of finance labour is not explicitly introduced in our table. This reflects that
. L we do not regard labour as a resource of the same character
and to centra_ll b?”ks since their visions of th_e Worl_d as the four kinds of ‘capital’. The human factor is the one that
are necessarily biased toward the monetary dimensionpyts in motion, integrates and co-ordinates the different kinds of
of the economy and thereby toward the short-term. capital.
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Table 1
Resources fundamental for economic growth—combining the tangible and reproducible dimensions
Easily reproducible resources Less reproducible resources
Tangible resources Production capital Natural capital
Intangible resources Intellectual capital Social capital

The table illustrates that economic growth is faced 5. Concluding remarks
with a double challenge in terms of sustainability and

that there is an immanent risk of undermining not  The concept of national systems of innovation
only the material basis of material production. The has evolved and diffused quickly during the last few
creation of tangible capital may be threatened by a years. This development has emphasised the need of
neglect of environmental sustainability. We will argue sharpening the concept and the related policies, and
that the prOdUCtion and efficient use of intellectual we are confident that much progress will be seen in
capital is fundamentally depending upon social capital thjs vein. There is, however, a tendency to concen-
(Coleman, 1990; Fukyama, 1995; Woolcock, 1998; trate the efforts in the rich North. Therefore, we shall
OECD, 2001). A development strategy that focuses yse our concluding remarks on the possibilities of
only on production capital and intellectual capital is widening the concept and its applications.

not sustainable. We believe that the broad concept of national system

Innovation may have a positive role in bolstering of innovation may be useful as an analytical tool and
sustainability (Johnson, 1998). Technical innova- as a tool for promoting sustainable economic growth
tion, for instance in terms of developing substitutes and well-being also in countries in the South. At the
to naturally scarce raw products, may help to over- same time, we recognise the need to adapt and further
come the fact that natural capital cannot always be develop the concept so that it becomes more adequate
reproduced. In a similar vein social innovation and for the situation in these countries.
institutional redesign may help to overcome a crisis  On the positive side it points to a legitimate na-
where the social capital is foundering. In both cases tjonal mobilisation of efforts and to a co-ordinated
it is important to note that the workings of unham- ngjicy effort to enhance learning capabilities neces-
pered market forces will erode the basis of economic sary in order to get started a new type of dynamics in
growth. Environmental sustainability was explicitly these countries. In order to do so it needs to inspire
introduced into a national innovation system approach activities that mobilise broadly across sectors and
by Segura-Bonilla (1999). regions.

This perspective indicates a broader and more On the negative side there is always a risk that
interdisciplinary approach to economic growth than the concept becomes misinterpreted as a basis for
standard economics. It also differs in being more promoting exclusive science-based institutions and
explicit in terms of the institutional assumptions made gctivities with very limited socio-economic impact.
and especially in avoiding any assumption about fac- There is a need for broad efforts to promote the learn-

tors being independent. This reflects the system’s jng capability including that of weak segments of the
perspective and the emphasis on virtuous and vicious population and of the country.

circles or match and mismatch between elements and  Also analytical efforts to better understand how

subsystems. Some of the most fundamental contra-more complete innovation and competence building
dictions in the new context can also be referred to Systems may be constructed in the present environ-

in termg of problems to reproduce natural and social ment of global competition and networking need to be
capital.

different meanings of capital is already such that it is as well to
6 The manifold use of the concept of capital may be criticised. An  loosen up the concept even more in order to split the illusion that
alternative view could be that the confusion in economics about capital has a clear meaning in economics.
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made. The power games of exclusion and inclusion in
relation to global knowledge-intensive networks has
become of key importance for development.
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