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Preface

The growing importance of technological change in world production and
employment is one of the characteristics of the last four decades. Technological
change does not only determine growth but also affects international competition
and modernisation of an economy. It is difficult to record and analyse the results
from research and technological policy. It is well known that the adoption and
diffusion of new technologies affect structure and competitiveness of the whole
economy. The choice of technology depends upon a good number of factors. It
depends upon the availability of technologies, the availability of information to the
decision maker, the availability of resources, the availability of technology itself
and its ability to be successfully adopted in order to accommodate the particular
needs and objectives.

Only recently technology has been distinguished from science policy. “Science
policy” is concerned with education and knowledge. “Technological policy” is
concerned with the adoption and use of techniques, innovation and diffusion
of techniques. The division between the areas and variables of science policy
and technology policy is not so clear. For instance, education and the stock of
knowledge play an important role in influencing the rate of innovation and diffusion
of technology. Usually, the technological policy should aim to create a favourable
“psychological climate” for the development of research and innovations; such
as: different financial incentives, support in education and training programmes,
provision technical services etc.

Survey on technological innovation has adopted methodologies and definitions
from the Oslo and Frascati Manuals on technological innovation. It should be
helpful to recall the definition of technological innovation suggested to firms
surveyed by: “the set of knowledge, professional skills, procedures, capabilities,
equipment, technical solutions required to manufacture goods or provide services”.
Whereas, innovation in process is “the adoption of technologically new methods
in production or new methods to provide services. Several changes concerning
equipment, production organisation or both may be required”.

UNESCO, OECD and EUROSTAT divisions organised the systematic
collection, analysis publication and standardization of data concerning science
and technological activities. The first experimental questionnaires were circulated
to member states by UNESCO in 1966 and standardised periodical surveys were
established in 1969. The collection of R&D data of regional statistics implied
a lot of problems in comparison to data of national statistics. For the collection
of regional statistics, we should consideration local differences and difficulties.
In addition, we can use either “local-units” or “local-economic-units”. R&D and
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innovation activities are directly related to economic and regional growth. The
outcome of international innovation and diffusion process is uncertain; this process
may generate either a pattern in which some countries may follow diverging trends
or a pattern in which countries converge towards a common trend. Economic
development may be analysed as a disequilibrium process characterized by two
conflicting forces:

* innovation which tends to increase economic and technological differences
between countries; and
« diffusion (or imitation) which tends to reduce them.

A causal reading of recent economic history suggests two important trends
in world economy: firstly, technological change and innovations are becoming
important contributors to economic growth and to well-being. Secondly, nations in
the world economy are becoming increasingly open and interdependent. These two
trends are related. Rapid communication and close contacts among innovations in
different countries facilitate the process of invention and the spread of new ideas.

Rapid changes in technology imply some effects on socio-economic integration
through world trading system. Therefore, it is not surprising that there is a
relation among productivity and technology, on the one hand, while international
competitiveness is closely related to world trading system on the other.

One of the most important economic events of the last decades in Europe has
been the process of European economic integration. Economic theory, however,
is unclear with respect to the effects of economic integration. There are many
theories on economic integration, but their conclusions differ widely. Next to
investigating the effects of integration from a theoretical point of view, it is also
important to assess these effects empirically.

This book performs such an empirical analysis. It uses the unique example of
the EU to analyse whether convergence or divergence occurred between the EU.
Of course, convergence and divergence may occur in numerous ways. Regional
conditions are dynamic. Furthermore, there is a wide range of circumstances. Some
places may have little difficulty warranting public policy attention. Elsewhere,
there are many different regional problems, such as: lagged adjustment to changing
economic circumstances, cumulative decline of services, loss of environmental
quality, excessive in-migration, community desire for faster economic expansion
than currently prevails and temporary shocks.

Several other policy difficulties that policy-makers encounter are competitive
federalism, inter and intra-governmental coordination, and the issue of policy
instability. Regional development is a difficult policy arena in which all tiers of
government have had limited success. Problems also differ according to the scale
of analysis: federal, state or local. The factors that contribute to this diversity are
themselves numerous and diverse.

The book argues that regional economic development ultimately depends on
technical change, social and human capital and civic entrepreneurship, among
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others. If so, technology in all its facets will be the crucial ingredient in regional
improvement, in contrast with the usual regional pleas for better infrastructure,
health care and banking facilities.

The long-term growth and employment depend less on the short-term allocative
efficiency measures than on a set of long-term policies aimed at enhancing the
knowledge base of economies, through increased investment in the knowledge
infrastructure, the knowledge distribution system and the human knowledge
component, human resources, education, training and organisational change. While
different terminology is used in each country (electronic highways in the USA;
information society in Europe), all the indicators point to a rapid increase in the
knowledge base of economy is closely associated with (electronic) networking.

One important aspect is related to both distributional aspects of innovation
and technical change and to some specific characteristics of information and
communication technologies which “exclude” all those who are unconnected to
information infrastructure. During 1990s, most technology employment analysis
focused on the complexity of the many interactions linking the introduction of
new technologies, changes in work organisation, skill mismatches and sectoral
employment growth and displacement. Thus, to use Schumpeter’s expression,
the employment impact of technical change was associated with a process of
“creative destruction”, involving a process of job destruction in some of the older
occupations, technologies, firms and industries. It could also involve changes in
the international division of labour.

Based on past experience, however, job losses resulting from the application
of new technologies always appeared to be more than compensated for by the
parallel process of job creation in new occupations, technologies, firms, industries
and services.

In other words, and from historical point of view, there has always been a
process of employment growth in industrialised countries, albeit accompanied by
a reduction in working hours. Ultimately, technical change has led to higher real
incomes, greater employment opportunities and more leisure time. Knowledge
can be implemented by human capital and is the key for economic and social
development.

Technological gap models represent two conflicting forces: innovation, which
tends to increase productivity differences among countries, and diffusion, which
tends to reduce them. According to the Schumpeterian theory, growth differences
are seen as the combined results of these forces. Research on why growth rates
differ has a long history which goes well beyond growth accounting exercises.

Countries that are technologically backward have a potentiality to generate
more rapid growth even greater than that of the advanced countries, if they are
able to exploit new technologies which have already been employed by the
technological leaders. The pace of catching up depends on diffusion of knowledge,
rate of structural change, accumulation of capital and expansion of demand.
Member states lagging behind in growth rates can succeed in catching up, if they
are able to reduce the technological gap. An important aspect of this is that they
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should not rely only on the combination of technology imports and investment, but
they should also increase their innovation activities and improve locally produced
technologies, such examples are new industrialised countries like Korea and
Singapore.

The book is intended to provide a basic understanding of the current issues and
the problems of knowledge economy, technical change, innovation activities; it
will also examine many aspects and consequences of regional integration that are
obscure or yet to be explored. Most of this research has been presented in variety
conferences, seminars, and workshops; some sections have already been published
as Departmental papers and in several Journals. After general issues in these
fields have been addressed the discussion will turns to empirical and theoretical
aspects of technical change, productivity, economic growth, European policy and
technology policy. In particular, with its wide range of topics, methodologies and
perspectives, the book offers stimulating and wide-ranging analyses that will be of
interest to students, economic theorists, empirical social scientists, policy makers
and the informed general reader.

The book consists of five main chapters. Chapter 1 is devoted to definitions
and measurement of innovation activities and knowledge economy. Three main
topics related to such matters will be discussed in this chapter and are as presented
below:

* How the definitions of technological innovation and the knowledge based
economy should be applied? Several factors should be actually taken
into account, including: the relation between technological and non-
technological innovations.

*  What are the characteristics of research and development (R&D)?

* How can we apply and estimate the main implications and the effects of
these variables?

* What do we want to measure?

* How do we want to measure it?

*  Where do we want to measure it?: Technological product and process —
TPP — innovations

Chapter 2 investigates the neoclassical growth theory and models of innovation
activities and the knowledge based economy. This chapter attempts to analyse
and model the new economy, within the framework of knowledge and innovation
activities; It also attempts to estimate socio-economic effects of technical change,
using both a theoretical and an empirical approach. Moreover, this chapter reviews
the main statistical measures for research, scientific and technological activities,
using various models, through the input-output analysis and the catching-up
and production-cost function models, in order to measure the implication on
productivity and the growth effects. We would like to tackle upon the following
issues in this chapter:
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*  Why is innovation important for economic development?

* How can we model innovation activities and knowledge-based economy?

* How can we estimate the effects of innovation activities and the knowledge-
based economy?

Chapter 3 deals with the main issues of: technical change, knowledge economy
and productivity growth. This chapter attempts to identify the R&D activities
and also to investigate the estimation-methods, the techniques of scientific and
technological activities and the measurement problems for productivity growth.
Some of the main questions addressed in this chapter try to answer the questions
below:

* How can we model and measure innovation and knowledge for productivity
growth?

*  What are the main effects of innovation activities and knowledge- based
economy on productivity growth?

Chapter 4 investigates the role of FDIs (Foreign Direct Investments) in the
context of national systems of innovation. This chapter attempts to investigate
how the way in which “knowledge” can be developed and disseminated and the
particular effects on socio-economic effects on modernisation, competitiveness
and integration process.

Finally, Chapter 5 deals with the challenges and the institutional matters for
the European policy-makes encounter and the effects on regional growth and
economic integration, including technology policy, other related policies, the
distribution of EU funds, regional development and productivity problems. To do
this, it examines critically the claims of regional disadvantage and examines the
factors that influence regional economic and social conditions. We would also like
to tackle upon the following four issues in this chapter:

* Why is innovation important for European regional economic development?

*  Why is the regional dimension important for innovation promotion?

*  What has our policy response been so far and what lessons have we learnt
from it?

* Finally, what are our action lines for the future?

I would like to thank Dr. Ekaterini Nikolarea, University of the Aegean, for
her help in English-proofing this project. Finally, I would also like to thank the
anonymous reviewer of the volume, and above all, my publisher for the great
encouragement and support.

George M. Korres
Leeds, UK
2007
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