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Abstract With the growth of high-technology industries and knowledge intensive services,
the pursuit of industrial competitiveness has progressed from a broad concern with the
processes of industrialisation to a more focused analysis of the factors explaining cross-
national variation in the level of participation in knowledge industries. From an examina-
tion of cross-national data, the paper develops the proposition that particular elements of the
domestic science, technology and industry infrastructure—such as the stock of knowledge and
competence in the economy, the capacity for learning and generation of new ideas and the
capacity to commercialise new ideas—vary cross-nationally and are related to the level of
participation of a nation in knowledge intensive activities. Existing understandings of the
role of the state in promoting industrial competitiveness might be expanded to incorporate an
analysis of the contribution of the state through the building of competencies in science, tech-
nology and industry.

Keywords: 

Introduction

For some time debates dealing with globalisation and the erosion of national influ-
ences over economic and social outcomes have been derived from an analysis of
the globalisation of trade, production and finance and the erosion of autonomy in
areas such as fiscal policy, monetary policy, labour market policy and social policy.1

When the globalisation debate has incorporated an analysis of technology, it has
tended to portray technology as a driving force behind globalisation. Such a
perspective suggests that it is advances in information, communications and media
technologies that have facilitated new forms of international economic interaction,
reduced the cost of global transactions and international trade, and eliminated
spatial and time barriers to cross-national economic activity.2

In this view, technological progress has facilitated international economic
interaction on a scale that is unprecedented in the history of capitalist economies,
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placing constraints on national governments in the areas of welfare policy, taxation
policy and labour market policy, as global economic forces, such as financial
markets and MNCs, view government policy intervention suspiciously. Technologi-
cal advances are believed to have empowered MNCs and financial markets through
enhanced mobility and fluidity. This is thought to have created an inevitable and
uncontrollable bias in the international system towards liberal markets creating
pressures for convergence of national policy regimes and the erosion of non-
market influences over economic and social outcomes.3

This paper departs from debates on the technological foundations of globali-
sation and the loss of national policy autonomy by analysing the role of technol-
ogy and innovation, not as driving forces in the process of globalisation, but as
potentially important foundations of industrial competitiveness in an era in which
technology, knowledge and innovation are of increasing value.

Evidence of the growing importance of technology and innovation in wealthy
countries is signalled by several key developments that are broadly associated with
the growth of the knowledge economy. First, there has been a shift in the structure
of value added and trade amongst OECD countries involving a decline in the share
of low and medium-low technology industries and an increase in the share of high
technology industries. The share of medium-high and high technology industries
in international trade increased from 18 to 25% during the 1990s and their share
of domestic value added was 9% amongst the OECD countries by the end of the
1990s. The fastest growing sectors in international trade are pharmaceuticals,
radio, TV and communications equipment and computers, all of which are
regarded as high technology industries. Second, there has been a growth in knowl-
edge intensive services activities, such that knowledge-based services now account
for around 15% of business value added in the OECD countries. Third, the ICT
sector constitutes an increasing component of total economic activity amongst the
OECD countries with its share of value added increasing from around 8 to 9.5%
between 1995 and 1999. The ICT sector therefore accounts for almost 10% of busi-
ness sector value added in the OECD countries and an increasing component of
international trade.4

As a consequence of these trends, information and knowledge resources have
been recognised as being critical to competitiveness.5 On this basis, it is possible to
expand existing understandings of the institutional foundations of industrial
competitiveness, which have tended to focus on the development of engineering
and manufacturing competences in traditional industry sectors to incorporate a
concern with knowledge activities.6 With the growth of high-technology industries
and knowledge intensive services, debates on competitiveness have progressed
from a broad concern with the processes of industrialisation to a more focused
analysis of the factors explaining cross-national variation in the level of participa-
tion in knowledge industries.7

As such, analysis of the implications of globalisation for policy and institutional
convergence needs to take into account the critical importance of knowledge
creation as the basis of competitiveness. In an environment in which information,
technology and knowledge have become critical resources, the institutional and
cultural foundations of technology development and innovation constitute a
potentially important field of difference at a national and local level.8

From an examination of cross-national data, the paper develops the proposition
that technology development and innovation are related to national and local
competencies. Particular elements of the domestic science, technology and industry
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infrastructure—such as the stock of knowledge and competence in the economy,
the capacity for learning and generation of new ideas and the capacity to commer-
cialise new ideas—vary cross-nationally and are related to the level of participation
of a nation in knowledge intensive activities.

The findings have important implications for debates concerning the founda-
tions of industrial competitiveness in the globalised knowledge economy because
they are suggestive of an important dimension of cross-national variation in
science, technology and industrial competency with implications for comparative
economic performance. The final section of the paper suggests that existing under-
standings of the role of the state in promoting industrial competitiveness, such as
that derived from Riain’s analysis of the flexible development state in Ireland and
Audretsch and Thurik’s9 analysis of the role of the state in the entrepreneurial
economy, might be expanded to incorporate an analysis of the contribution of the
state through the building of competencies in the science, technology and industry
infrastructure.

The Foundations of Technological Development and Innovation in the 
Knowledge Economy

Debates concerning the foundations of manufacturing success in post-World War
II economies have incorporated an analysis of the role of the state in coordinating
economic activity. The concept of ‘state strength’ initially drew attention to the
capacity of the state to resist pressure from major interest groups or to impose deci-
sions on major social and economic actors. The degree of centralisation of bureau-
cratic decision-making and the nature and role of administrative elites were
explored as elements of ‘state strength’. In relation to industry policy, state
strength was associated with an ability to develop and implement industry policies
independently of major political interests.10

The concept of the developmental state was instead based on the idea of ‘state
capacity’ or the ability of the state to develop and achieve specific industry policy
objectives and to mobilise private interests in the pursuit of those objectives.11 Stat-
ist analysis suggested that state–industry relations were critical in explaining the
ability of some nations to rapidly adapt to international economic change by
conquering new export markets or upgrading technological capabilities. A key
characteristic of state capacity was the existence of policy linkages between the
bureaucracy and industry, which are able to coordinate the investment decisions of
industry. The state provided an ‘encompassing organizational complex’ that was
able to organise industry around long term objectives and socialise the high risk
associated with the development and diffusion of new technologies and production
processes.12 To illustrate this argument, research in this tradition has drawn heavily
on the experience of East Asian economies, particularly Japan. It is argued that
institutions of the state have developed formal and informal links with the private
sector that enable them to gather information and coordinate activities across a
range of sectors and industries. In addition, the organisation of business has been
encompassing rather than fragmented and has been structured through centra-
lised industry associations.13

More recent analysis of the role of the state in the knowledge economy has
suggested that the basis of state-led competitiveness in knowledge based activities is
somewhat different from that associated with the building of competitiveness in
medium-technology manufacturing industries which involved the state targeting
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‘national champions’ or key large corporations in important industry sectors.
Using Ireland as a case study, Riain builds the concept of the ‘flexible development
state’ to explain relatively recent success in knowledge activities such as ICT.14

According to Riain, the flexible development state takes on the role of linking local
and global technology networks by embedding global business in local and
regional economies and by facilitating the integration of local business with global
technology networks.

Audretsch and Thurik also distinguish between the role of the state in the post-
World War II ‘managed economy’ and its role in the knowledge economy or as
they describe it, the ‘entrepreneurial economy’.15 They identify four characteristics
of the role of government in the knowledge economy that can be contrasted to its
role in the post-World War II managed economy. First, governments have shifted
their emphasis from regulation (through public ownership and anti-trust) to stimu-
lation by creating an environment of knowledge creation through research policies
and education policies. Second, governments focus on inputs into the innovation
system (such as skills and knowledge) rather than outputs such as favoured firms or
industries. Third, there is an increased emphasis on regional and local policies in
the knowledge economy rather than national policies given the importance of local
learning processes and tacit knowledge. Fourth, there is a public policy emphasis
on high-risk venture capital finance (rather than low risk capital), which is essential
to the commercialisation of new ideas.

These recent contributions have drawn attention to the importance of post-
Fordist organisational structures and informal and decentralised learning
processes in seeking to reconceptualise the role of the state in industrial competi-
tiveness in the globalised learning economy. It is possible to build on this trend in
the literature by exploring the processes of technology development and innova-
tion in the knowledge economy. Understandings of the nature and processes of
innovation and technology development provide important insights that can be
used to further develop conceptualisations of the role of the state in the globalised
learning economy.

In the 1950s and 1960s, formal processes of technology development were the
focus of studies of scientific and technological excellence because it was assumed
that scientific research acted as a ‘push’ factor for innovation and that research and
development, undertaken either by governments or research and development
departments within firms, were the drivers of innovation and new technology. Basic
research activity was regarded as the basis of radical innovations in the form of new
products and new technological trajectories.16 As such, science and technology
policy had a definite R&D focus.

From the 1970s there has been a broadening of the analysis of innovation from
a focus on new products and the application of new technologies to encompass a
greater concern with less formal processes of innovation involving product
improvements and modifications, organisational processes and forms of work
organisation. The National Systems of Innovation (NSI), Technological Systems
(TS) and Regional Innovation Systems (RIS) approaches have incorporated this
broad view of innovation and provide a framework for understanding national and
local influences on less formal processes of innovation and technology develop-
ment. From this body of literature it is possible to gain an understanding of
national and local competencies which are important for innovation and which
might provide a point of focus for state initiatives to promote industrial competi-
tiveness that go beyond the earlier focus on R&D.
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In the NSI, TS and RIS approaches, innovation is defined broadly to include the
development and uptake of technology, the introduction of new products or
processes, the introduction of different forms of work organisation or management
structures and approaches and the utilisation of new market opportunities. All of
these various forms of innovation appear to be important for growth, productivity
and competitiveness in the knowledge economy.17 This literature provides further
support for the importance of national and local influences on informal processes
of knowledge development and diffusion, suggesting that the national technology
or innovation system is a critical domain for public policy intervention in the
knowledge economy.

The NSI and TS approaches provide a useful conceptual framework for under-
standing technology development and uptake, or innovation, within particular
national contexts. In seeking to develop an understanding of innovation within a
particular national context, the NSI and TS approaches have explored a range of
institutions closely linked to the innovative process. For example, Carlsson and
Stankiewicz have referred to the institutions that constitute the technological
system as the ‘set of institutional arrangements (both regimes and organizations),
which directly or indirectly, support, stimulate and regulate the process of innova-
tion and diffusion of technology’.18

This literature has shown that institutional arrangements which have an impor-
tant impact on innovation include those associated with the state, the education
system, research infrastructure, the industrial relations and training system, finan-
cial markets, the system of labour relations and the organisation of business itself,
both within firms (intra-organisational) and between firms (inter-organisational).
The cultural context, including codes of behaviour and values such as trust,
attitudes to authority, and conceptions of fairness, also impact on the innovative
behaviour of economic actors because they impose constraints and provide oppor-
tunities for owners, managers, workers and regulators.19 A nation’s values and
norms, state institutions, industrial relations system, finance sector, industry associ-
ations, trade unions and business organisations constitute a system within which
innovation takes place.

Further, research on regional innovation systems (RIS) has shown that spatial
proximity is important in local processes of learning that contribute to industry
innovation. The innovative activities of a firm are affected by its spatial proximity to
knowledge sources that are external to the firm including universities, public
research institutions and other firms, especially knowledge intensive firms. The
importance of spatial proximity arises from learning by interacting which results in
the transfer of local knowledge including tacit knowledge resulting from learning
by doing and using. Regional innovation occurs within a system of learning
amongst a variety of actors including firms, local government authorities, public
research institutions and education and training bodies and may depend on the
support of national governments particularly in regions that are economically
poor.20

These traditions have contributed to an understanding of national and local
influences on informal processes of technology development. The NSI, TS and
RIS approaches provide a conceptual basis for analysing the way in which
national and local factors might impact on innovation and the commercialisation
of new ideas in modern economies and in particular the less formal dimensions
of innovation. From this literature it is possible to identify several national
competencies which are linked to technology development and innovation and
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which might help to explain the level of participation of nations in knowledge
activities. It is these national competencies which might provide the focal point
for expanded state involvement in the promotion of innovation and competitive-
ness. The following section of the paper utilises the concepts associated with the
NSI, TS and RIS approaches to explore the relationship between key national
competencies and the level of participation in the knowledge economy in 15
OECD countries.

The Science, Technology and Industry Infrastructure in 15 OECD Countries

The notion of the science technology and industry infrastructure (STII) is
designed to describe an important component of the environmental context of
technology development and innovation in the knowledge economy. As such, the
idea of the STII draws on several key bodies of research on national systems of
innovation,21 technological systems,22 national innovative capacity23 and compe-
tence blocs.24 These literatures highlight the competencies that provide the basis
for new knowledge generation and diffusion as well as environmental conditions
which impact on the capacity to commercialise new knowledge. Drawing on these
bodies of literature it is possible to develop the notion of the STII to describe those
aspects of the environmental context of business that would be expected to be of
critical importance to innovation and technology development. The STII includes
but goes beyond the traditional tangible infrastructure of traditional industries to
incorporate soft or intangible infrastructure associated with knowledge generation
and diffusion.25

The following discussion reports evidence on differences in national competen-
cies linked to innovation and technology development in 15 OECD countries. The
discussion reports evidence of the relationship between these national competen-
cies and the extent of participation in knowledge intensive activities.

The conceptual basis of the following empirical analysis is the science, technol-
ogy and industry infrastructure (STII) which compromises the infrastructure or
competencies of nations associated with innovation and technology development
as explained in the literature on TS, NSI, RIS and competence blocs. The STII is
described in terms of three elements—the existing stock of knowledge and compe-
tence of the workforce, the potential for generation and diffusion of new knowl-
edge, and the capacity for commercialisation of new ideas.

The Existing Stock of Knowledge of the Workforce

Research on NSI, TS and RIS has explained that the capacity of a nation to
participate in knowledge intensive activities is related to the presence of suffi-
cient stock of knowledge and competence amongst the labour force such that
the labour force is able to contribute to innovation in critical knowledge inten-
sive activities.26 An important part of the STII concerns the structure of the skill
base arising from the orientation of the education and training system and, in
particular, its development of competencies in industry and technology, affecting
the availability of highly skilled workers to contribute to knowledge intensive
activities. A well skilled population, particularly in engineering and ICT, may be
regarded as an important source of entrepreneurs in knowledge intensive sectors
and therefore of relevance to the establishment of new firms in new industry
sectors.27
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Table 1 reports three key measures of the stock of knowledge and competence of
the workforce in 15 OECD countries. The first is the proportion of the population
that has attained at least upper secondary education (EDUC)—an indication of the
overall skills of the labour force, which would be expected to be important for
participation in knowledge intensive economic activities. Second, the proportion of
tertiary graduates in engineering, manufacturing and construction is reported
(EDEMC). This measure would be expected to be of particular importance for
participation in knowledge intensive industries. Finally, the proportion of graduates
in computing is relevant to ICT services and is reported in column 4 of Table 1
(EDCOM).

These figures reveal a large variation in the stock of knowledge and competence
in the wealthy countries. The proportion of the population to have reached upper
secondary is 65% or below in countries such as France, Italy, UK, Australia and
Ireland and is 80% or more in Austria, Denmark, Canada, Sweden, Japan, Germany
and the USA. Over 20% of tertiary graduates occupy fields of relevance to knowl-
edge industries (such as engineering and manufacturing) in Finland, Sweden,
Japan, with Germany falling not far behind. The figure is less than half that in
Australia, Denmark, Canada, Ireland, UK and USA. A different pattern exists for
tertiary education in ICT, with Ireland and the UK as the leaders and Belgium, the
Netherlands, Denmark and Italy falling behind.

The Potential for Learning and the Generation of Knowledge

The potential for learning and the generation of new knowledge—or the capacity
to develop new ideas—is critical in knowledge intensive sectors in which knowledge
is the basis of competitiveness. Research and development has been regarded as
critical for the generation of new knowledge. However, innovation studies have
shown that innovation is a process of interactive learning between a firm and its
environment, involving feedback mechanisms or loops, representing the complex
interactions between a variety of institutions in the system as part of a continuous
process involving incremental change, error and modification.28 Knowledge activi-
ties do not follow a linear trajectory, moving in a straight path from basic research
to applied research to commercial application.29 As such, while R&D provides
some indication of the potential for the generation of new ideas, interactions
between firms and other institutions is a key element of the learning process associ-
ated with knowledge intensive activities.

In analysing the potential for learning and generation of knowledge in knowl-
edge intensive industries, it is important to include a measure of formal R&D and
also a measure of less formal interactions within society which can lead to knowl-
edge sharing. The measure of trust available through the World Values Survey
constitutes a proxy for social interactions that provides some indication of the like-
lihood of firms interacting for the purpose of sharing information and therefore
contributing to the generation of new knowledge.30

These measures are reported in Table 1 for the 15 OECD countries. Large varia-
tion exists in the level of R&D expenditure which constitutes 3% or more of GDP
in Finland, Sweden and Japan and around half that in Australia and Canada and
even less in Italy. Variation also exists in the OECD measure of trust from 50% or
more of the population indicating that they trust their fellow citizens in Denmark,
the Netherlands, Canada and Sweden to less than 35% in the UK, Belgium, Austria
and France.
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Capacity for Commercialisation of New Ideas

In order to bring new ideas to the market it is necessary to have venture capital
support, particularly in relation to new industries that depend on new firm start-
ups, where the risks and potential rewards are both high. This includes industries
such as ICT services. As such, venture capital markets are an important component
of the STII. Eliasson has made reference to the importance of ‘competent’ venture
capitalists who have sufficient expertise to understand new business proposals.31

Table 1 reports the level of venture capital activity in 15 OECD countries which
ranges from 0.02 of GDP in Austria and Japan to over 0.25 in the USA, the UK and
the Netherlands.

The Relationship between the STII and Participation in the Knowledge Economy

The above analysis has revealed cross-national variation in the STII across the 15
OECD countries. The following discussion reports evidence on the relationship
between the STII and participation in the knowledge economy in 15 OECD coun-
tries. Two measures of participation in the knowledge economy are reported in
Table 1. The first concerns the share of knowledge intensive industries (medium-
high and high technology industries) in business value added. The second
concerns the share of ICT services in business services value added. These
measures are intended to capture the growing importance of knowledge intensive
industries and knowledge intensive services in modern economies.

Cluster analysis was used to group countries on the basis of their scores on the
two measures of participation in the knowledge economy. Five distinct clusters
were identified. Within each cluster, countries had similar scores on the two
measures of participation in the knowledge economy and their scores were differ-
ent from countries in the other clusters. Cluster analysis shows that it is possible to
identify countries whose participation in knowledge intensive activities is similar to
other countries in their cluster but different from countries in other clusters. In
order to explore the relationship between the STII and patterns of performance in
knowledge intensive activities, Figures 1–5 map the Z scores (standardised means)
for the five clusters on each of the six elements of the STII. From these figures, it is
possible to compare the means for the cluster against the mean for the group of 15
countries.32

Cluster 1 consists of Italy, Austria, France, Canada, Australia, Denmark and the
Netherlands. For all of these countries, the total level of participation in knowledge
activities, as defined by the sum of KNOWIND and ICTSER, is well below the mean
for the 15 countries as a whole. Except for the Netherlands, all of these countries
perform below the mean for the 15 countries in both their level of participation in
knowledge industries as well as ICT services.33 As such, this cluster might be
regarded as a group of countries that are poor performers in the knowledge econ-
omy. This group can be contrasted with Cluster 2 which consists of Finland and
Sweden. Both of these countries have a level of participation in both KNOWIND and
ICTSER that exceeds that for the group of 15 countries as a whole. Both Finland and
Sweden might be regarded as good performers in terms of their level of participa-
tion in the knowledge economy. Ireland makes up Cluster 5 and stands alone from
the other countries. Ireland’s performance in both knowledge industries and ICT
services is so much higher than the mean for the 15 countries that it constitutes a
separate cluster that cannot be regarded as similar to any of the other countries.
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The USA, the UK and Belgium constitute Cluster 3. The overall level of partici-
pation in knowledge intensive activities in the UK and the USA is very close to the
mean for the 15 countries. Belgium is slightly above the 15-country mean. The
distinguishing feature of this cluster is that the performance of countries in this
cluster in ICT services is above the mean for the 15 countries while their perfor-
mance in knowledge industries is below the mean. This may indicate a relative
strength in knowledge intensive services rather than knowledge intensive indus-
tries. Cluster 3 can be contrasted with Cluster 4, which consists of Japan and
Germany. These two countries have the reverse pattern of performance to the
Cluster 3 countries. Both Japan and Germany have a strength in knowledge inten-
sive industries in which their performance is well above the mean, while their
performance in ICT services is clearly below the mean for the 15 countries.

Figure 1 shows that for Cluster 1, which consisted of seven countries that might
be described as poor performers in the knowledge economy, the STII is underde-
veloped relative to the mean. The stock of knowledge and competence in the econ-
omy might be described as low, given that the proportion of the population that
has reached upper secondary education is below the mean, as is the orientation
towards tertiary education in engineering, manufacturing and computing. Further,
the capacity to develop new ideas might be regarded as low given the low level of
investment in R&D and the fairly weak level of trust, which might discourage infor-
mation sharing and collaboration amongst business organisations and other knowl-
edge institutions. Finally, the capacity to commercialise ideas might be described as
weak for this cluster given low levels of venture capital funding. It would therefore
seem that this cluster represents a group of countries that have a weak STII and a
poor level of participation in the knowledge economy.

A strong contrast can be drawn between this group and Cluster 2 which consists
of two countries whose participation in the knowledge economy is relatively high.
For Cluster 2, performance across most dimensions of the STII is above the mean.
The stock of knowledge and competence might be regarded as high given the high
proportion of the population to have reached secondary education and the strong
orientation towards training in engineering and manufacturing. The orientation
towards tertiary education in computing for Finland is below the mean for 15 coun-
tries, although this might be a consequence of very high levels of training in engi-
neering, which also feeds into the ICT sector particularly with its strong association
with Ericsson and Nokia in these two countries. The capacity to develop new ideas
is high for this cluster, given both high levels of trust, which is likely to contribute
to informal interactions contributing to knowledge generation and high levels of
investment in R&D, which is associated with more formal processes of knowledge
development. The final dimension of the STII, the capacity to commercialise ideas,
is also relatively strong in this cluster, mainly because of the well-developed venture
capital market in Sweden, which is strongly supported by public venture capital
funds such as industrifonden.

The other clusters represent more complex patterns of performance across the
dimensions of the STII. Cluster 3 consists of countries with a relatively strong
performance in the services dimension of the knowledge sector and a weaker
performance in knowledge industries. The STII explains this pattern of perfor-
mance to some extent. On most dimensions of the STII, this group performs below
the mean when compared to the group of 15 as a whole, although the group is not
so far below the mean as is the case for Cluster 1. This would seem to be consistent
with a relatively low level of performance in knowledge activities. The stronger
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orientation of the group to ICT services might be explained by the relatively strong
venture capital market, which has been important in the ICT sector, given its early
stage of development. The level of education in computing is closer to the mean
than for Cluster 1. In contrast, Cluster 4 has a weak performance in the ICT sector
and relatively small venture capital market. In most other areas of the STII, Cluster
4 performs above the mean, which is consistent with good performance in knowl-
edge industries.

Ireland stands out separately from the other four clusters. Its performance
across most areas of the STII is close to but mostly below the mean. The clear
exception concerns the orientation of its tertiary education sector towards
computing which is well above the mean for the other 15 countries and provides
a potential explanation for Ireland’s performance in ICT. This might indicate
that Ireland’s performance in knowledge industries is linked to a strong skills base
in ICT.

The above analysis has shown that for each of the five clusters of distinctive
performance in knowledge sectors, there appears to be a relationship between
characteristics of the STII and the level and nature of participation in knowledge
activities. The clearest pattern exists for Clusters 1 and 2, which represent the
strong and weak performers in knowledge sectors. The analysis is suggestive of a
link between the STII and patterns of performance in knowledge sectors in that
countries with a strong capacity to develop and commercialise new ideas and a well
developed stock of knowledge and competence in the economy appear to have a
higher level of participation in the knowledge economy.

The Role of the State in Building Science, Technology and Industry Competencies 
in the Knowledge Economy

The national systems of innovation, technology systems, regional innovation
systems and competence bloc literature have revealed the importance of national
and local competencies in technology development, informal processes of interac-
tive learning and consequently industry competitiveness. The paper has explored
differences amongst 15 OECD economies in the science, technology and industry
infrastructure—the level of skills and competence of the labour force, the capacity
for learning and generation of new knowledge and the capacity for commercialisa-
tion. Available data indicate that countries fall into distinct clusters based on levels
of participation in knowledge activities. Further, an analysis of the STII of each of
the clusters is suggestive of a relationship between the level of participation in the
knowledge economy on the one hand and the stock of knowledge and competence
in the economy and the capacity to develop and commercialise new ideas on the
other. Across the clusters, these characteristics of the knowledge infrastructure
appear to have some relationship to the extent to which the nation participates in
knowledge intensive activities.

The findings provide evidence of the need to widen the debate on globalisation
and the erosion of national influences over domestic economic outcomes by exam-
ining the role of national competencies in influencing technology development
and innovation and therefore industrial competitiveness. Policies influencing the
stock of knowledge and the capacity for learning and commercialisation of knowl-
edge at a national and local level seem to be related to the level of participation in
knowledge activities and would therefore seem to be associated with industrial
competitiveness in the knowledge economy. This reveals a potentially important
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area of governance in an era where global economic change may have impacted on
the capacity of governments in other areas of economic policy making.

Governments may be able to influence levels of participation in knowledge
industries by influencing the stock of knowledge and competence in the economy
through education policies that improve the overall educational attainment of the
workforce and which target sectors such as engineering and computing which
seems to have been particularly important in Finland, Sweden and Ireland.
Further, public policy influences over the formal development of new ideas,
through funding of the science base and research institutions and the provision of
incentives for private R&D, provides a mechanism for influencing the capacity to
develop new ideas as do policies which encourage less formal processes of knowl-
edge development including networks and public–private partnerships. Finally, the
state may influence the capacity to commercialise new ideas by establishing public
sources of venture capital which compensate for weaknesses in the existing private
stock.

This provides a further dimension to existing knowledge on the role of the state
in promoting industrial competitiveness in the globalised knowledge economy,
such as that derived from the literature on the flexible developmental state in
Ireland34 and the role of the state in the entrepreneurial economy.35 This literature
has contributed important insights into the processes by which the state contrib-
utes to industrial transformation. Riain’s conceputalisation of the flexible develop-
ment state has helped to explain the relative success of Ireland in ICT in terms of
the role of the state in linking the global and the local by facilitating the integra-
tion of local firms in global technology networks and by embedding global firms in
local technology networks. Audretsch and Thurik’s discussion of the state and the
entrepreneurial economy has highlighted the importance of research and educa-
tion policies in influencing the supply of skills and knowledge in the economy and
the importance of regional and local policy engagement.

This paper has suggested that a further dimension of the role of the state in the
globalised knowledge economy is that of building competence through the devel-
opment of the science, technology and industry infrastructure. The above discus-
sion has highlighted national scientific and industrial competences which would
seem to provide one component of an explanation for comparative performance
in the knowledge economy.
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ary (excluding ISCED 3C), 2001. Source: OECD, 2002b, op. cit., p. 54.

EDSMC: Proportion of Tertiary Type A graduates in engineering, manufacturing and construc-
tion, 2000. Tertiary Type A Education (ISCED 5A) ‘are largely theory based and are designed to
provide sufficient qualifications for entry to advanced research programmes and professions with
high skill requirements, such as medicine, dentistry of architecture’. For details see EUROSTAT,
Fields of Education and Training-Manual, 1999; OECD, 2002b, op. cit., p. 366. Source: OECD, 2002a,
op. cit., p. 61.

EDCOM: Proportion of Tertiary Type A graduates in computing, 2000. Source: OECD, 2002a,
op. cit., p. 61.

TOTALR&D: Gross expenditure on R&D as percentage of GDP, 1999 or nearest year. Source:
OECD, 2001, op. cit., p. 147.
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TRUST: Percentage of survey respondents saying that most people can be trusted, 1995–96 (for
some countries, data is for 1990–91). World Values Survey reported in OECD, 2001, op. cit., p. 44.

VENCAP: Percentage of total private equity/venture capital investment in GDP, 1995–99. (It does
not measure venture capital funds raised.) Private equity is a broader definition than venture
capital as it tends to include management buyouts and buy-ins. For measurement problems and
limitations on comparability see Baygan and Freudenberg, 2000, pp. 11–3 at p. 19.

KNOWIND: Knowledge industries. Share of value added in medium-high and high technology
manufacturing in total value added, 1998 or nearest year. Source: OECD, 2001, op. cit., p. 203.

ICTSER: Share of ICT services in business services value added. Source: OECD estimates, based
on national sources; STAN and National Accounts databases, September 2002.

KNOWEC: Sum of KNOWIND and ICTSER.
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