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to asses how they seem to matter. It is a prime example of the power of appreciative
theorising. The cssay begins with a detailed definition of the term ‘national innovation
system’. The author then takes issue with several influential writers on international
competitivencss and innovative performance. The importance of education as a necess-
ary but not sufficient condition for economic growth is highlighted. Policies directly
aimed at technological advance are found to be very diverse, making generalisations in
this arcas impossible. The chapter also focuses on the dispute over high-tech policies and
the importance of high-tech industries in general, and discusses the relevance of the
national innovation concept in the age of globalisation.

To sum up, the cssays in this book testify to Nelson’s life-long struggle against the
limitations of mainstrcam theoretical cconomics and in support of an cvolutionary theory
of cconomic growth guided by a large dose of appreciative theorising. However, onc docs
not have to be an cvolutionary economist to valuc appreciative theory. For cxample,
Romer, who is credited with initiating new growth theory in the 1980s, also rcgards
descriptive theory as nccessary o help model builders pin down the important causal
rclationships and fecdback mechanisms to guide formal modelling.’

It has been a great pleasure to read (or re-read) the essays contained in this book. The
wealth of useful information and appreciative theorising contained in them is a welcome
contrast to much of the formal litcraturc on the subject of technological change and
economic growth. It provides many insights that help put current policy debates about
cconomic growth, the role of universitics, science and technology policy and rclated
issues into perspective.
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This book is a selection of papers presented at the NATO Advanced Rescarch Workshop
with the same title held in Budapest, Hungary in October 1995. It is also the cighth
volume of NATO’s ASI (Advanced Science Institutes) Partnership Series on Science and
Technology Policy. Onc of the aims of the workshop had been to bring together
researchers in the field of natural and social sciences from around the world, including
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the CIS and Eastern and Central European countries; hence, the variety of problems,
approaches and positions represented in the book. The quality and analytical depth of
the 16 contributions also dilfer significantly. The book contains a list of the participants
in the NATO’s thrce-day workshop with names and addresses from 20 countries,
including China, India and Zambia. With only a few exceptions of technical papers, the
targeted audicnce is that in science and technology policy.

In times of changes in the role of government and significant funding cuts for
research and devclopment, both in the West and in the former socialist countries, the
focus of the book is on:

e the assessment of existing technologies (namely, the identified key groups of ‘cmerging
pervasive technologics’: laser technology, biotechnology and information technology);
and

e ways of exploring possible future developments through technology foresight.

In the five page introduction, the editors Inzclt (from the Innovation Research Centre in
Budapest) and Gocnen (from the Nuclear Rescarch Centre in Karlsruhe) have put the
discussions into perspective by outlining the challenges faced by all nations in the global
economy and the nced for science institutions to adapt and react to them. They have also
identified four approaches which could impede the scientific community in the process
of transformation, namecly:

e kecp current institutional models and institutional arrangements as appropriate {or the
future;

e ignorc environmental changes and consider them as only temporary aberrations;

disregard the importance of building networks and cooperation; and

e cmphasise the local and regional instcad of thinking globally (this issue should be
trecated carcfully as there is evidence, c.g., showing that local aspects are as, if not
more, important than global)'.

It scems, however, that there has not been a binding topic for the Budapest meeting and
conscquently, the book is not focussed on making a contribution to any particular aspect
or concept in the area of science and technology policy. It reads as a review of the then
current developments in relation to the selected key technologies and foresight exercises
carried out in the US, UK, Germany and Russia. The choice of laser technology is of
particular intcrest to the reader not only as a pervasive technology (with implications for
material processing, health, telecommunications, metrology, computer, office and other
technologics) but also becausc in this arca the former socialist countries have a lot
of accumulated technical knowledge and expertise with limited experience in commer-
cialisation.

The first three chapters are dedicated to the sclected key technologies with three
papers on knowledge transler in biotechnology, four on the diffusion of laser technology
and four on information technology. The majority of papers emphasise the importance
of international cooperation and joint research projects financed by the Europcan Union.
As there is no other coherent theme running in the book, I will try to briefly outline some
of the findings from the various contributions which I found deserving attention and
thought provoking.

Buotechnology

Sharp’s article on the large European multinationals in the field of chemical and
pharmaceutical industry offers analysis and ecmpirical cvidence of the increased develop-
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ment of close links with the US biotechnology science base. Companies, such as Hoechst,
Ciba Geigy and Hoflman La Roche, have both direct subsidiary laboratories physically
located in the US and indirect linkages via small dedicated biotechnology companies.
Although the European companies seem to benefit from the foreign science develop-
ments through knowledge transfer, the net gain in terms of job creation (and especially
high value added jobs) appcars to be for the United States. The findings of this paper
arc of a particular interest to countrics, including Australia, which have a strong scientific
and technological base to offer to multinationals. The crucial importance of research and
development links for biotech innovations is analysed by Reiss in the case of German
small and medium-sized cnterprises. He justly describes the biotechnology ficld as one
with very strong science linkages, multidisciplinarity and high innovation dynamics
where cooperation between industry and research institutions is an intense necessity.

The paper by McKelvey draws an interesting parallel between biotechnology and
soltware development on the basis that technology transfer involves mainly knowledge
and techniques and less objects and machines. Similarly, the two industries have been
dominated at the commercialisation end by American firms. McKeclvey argues that
technology transfer is not a simple flow of information and redefines it as an active
process of knowledge creation which requires intellectual property protection. The article
also discusses issues about the collective nature of innovation and the structures of legal
institutions which rcward individual endcavours.

Laser Technology

The article by Rubanov revicws the laser related projects carried out in the Academy of
Sciences’ institutions in Belarus. Its purcly technical nature can hardly justify its presence
in the book. Spalding who is a physicist by profession, tackles some issues, such as who
benefits from technology transfer and means for technology transfer, which have long
been discussed in the relevant literature. Some of the information on laser projects
funded by the Europcan Union presented by him, however, might be of interest. The
paper on diffusion of medical lascrs in the Netherlands tests the S-shaped curve model
and 1s based on a very impressive comprehensive 100% coverage of Dutch hospitals. The
authors’ findings arc that diffusion usually starts in university hospitals, followed some
ycars down the track by general hospitals, and that the most common medical usage is
in ophthalmology.

Although containing some technical data, Kroo’s paper on laser technology in
Hungary is perhaps the most interesting in this section. He talks about the origins of the
technology from fundamental studics in optics when physicists were looking for problems
to be solved with this powerful tool. Shooting holes in razor blades which had been one
of the laser applications for the Hungarian physicists in the 1960s is no longer on the
agenda. Kroo discusses current and potential uses and technology transfer projects,
including international projects and programmes sponsored by the EU.

Information Technology

The development of computer networks (and the Internet in particular) in the countries
of Central and Eastern Europe in the first half of the 1990s is analysed in the article by
Hanak. He outlines the problems these countries face to keep pace with the West and
describes the telework projects funded by the EU, namely ESATT (European Science
and Technology Transfer Network), INDIS (Information Dissemination) and WISE
(World Wide Information System for Support of R&D Efforts). It is interesting to note
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that Hanak has not included medicine and health as important applications for
information technology and computer nctworks which probably reflects the developmen-
tal status of these technologies in that part of the world. The paper by Filip looks at IT
issues in Romania and talks about building a ‘culturc of 1T utilisation’. The information
technology and telecommunications sector is one of the few research and education
priorities supported by the Romanian Government after the collapse of the socialist
system. The country has an cxplicit IT development strategy with some of its positive
outcomes being the Information Technology Transfer Centres and the National Com-
puter Networks for Rescarch and Development and Higher Education. The National
GIS (Geographic Information Systems) Project started in Hungary in 1992 is another
example of positive developments in the former Eastern Block countries in what Bottka
describes as a current ‘chaotic environment’. His analysis shows the GIS market offering
a Jot of opportunitics to IT companies and for cooperation.

The article by Molina is a very interesting case-study of the semiconductor company
Inmos whose main product, the transputer (transistor plus computer), is supposed to be
the flagship of the Britsh microprocessor industry. This analytical paper looks at
intra-organisational diffusion of information technology and provides the cxplanation
that what is necessary for success is the dynamic interaction between technical and social
factors. His concept of ‘socio-technical alignment of technology’ and the study of cyclical
products (two gencrations ol transputers) descrve attention.

The paper by Sheindlin on energy sccurity of Russia and Europe (the last paper in
the book) provides an outline of the issucs [rom the position of the same energy scctor.
It would have been beneficial for the book to include broader perspectives than just one
article. The overview of the Russian fucl and cnergy complex includes natural gas, oil,
coal and nuclcar power. Renewable cnergy sources and technologics do not appear to
have any significant importance, contrary to the nuclear power industry which is
considered ‘a guarantor of cnergy sccurity in Russia and Europe’ (p. 236) and 1s expected
by the year 2010 to generate 30-35% of Russia’s clectricity and 40-50% for its
European part. Lven if we lcave aside the controversy about technical sccurity and
dangers in exploiting nuclear reactors for power generation, there is still the expectation
that some consideration should be given to the issucs about storage and reprocessing of
nuclear waste. This is not, however, the case.

The technology foresight section of the book is the one which I enjoyed the most. It
draws expericnces from the US, Germany, UK and Russia. It would have been cven
more interesting to sce a comparison between the diflerent approaches, methods and
aims adopted by the various countries. It is worth examining Coates’ list of the 83 highest
probability statements about year 2025 which includes scientific discoverics, rescarch and
technological devclopment as well as social, economic, political, environmental and
military factors shaping society. It left me asking questions, such as: ‘Is Coates really right
that a global currency will be in usc?’ or ‘Will economic health really be mcasured by
including considerations about the cnvironment, quality of life and work?’

Breiner’s article about the German cxperience in technology foresight provides a very
informative outline of the problems faced by adopting the Japancse Delphi techniques as
well as outcomes of the relevance tree approach. Georghiou’s paper talks about the
British programme which is less technology driven and has emphasis on market, quality
of lifc and appropriable benefits for the UK. Sagicva’s contribution describes an
evaluation exercise undertaken by the Russian Ministry of Science and Technology
Policy to assess the 38 supported programmes based purely on their scientific and
technical menit. Five of them were found to provide leading edge positions for Russia,
including high-encrgy physics as well as global cnvironmental changes and climate.
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Taken as a whole, the book represents a plurality of approaches and different
audiences may find different parts of relevance. Taking into account the price, the
publishers and the editors should put more attention on straightening the English and
avoiding references to missing tables and figures.
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Espousing the view that ‘... technology is ncither good nor bad in itsclf, but the way it
1s used that matters’ (p. 20), Bates dirccts his book specifically at key decision-makers: in
cducation and training (cg. the Dean of Humanitics in a university under pressure from
the Division of Continuing Education to fund technology-based courses, or the Vice-
Chanccllor cndeavouring to take on more students for less cost); government officials in
Higher Education grappling with the problem of whether to give a university a grant to
upgrade its instructional television facility in the face of conflicting evidence about the
utility of that technology at that time; and politicians and civil servants looking for ways
and mecans of improving the quality of cducation in a climate of economic stringency.
This book then is for those who, in scarching for innovative and more cost-cffective ways
of providing a quality education and training for their students, have reason to believe
that technology-based distance cducation and open learning might provide the best
avenucs for meeting those needs.

Undcrpinning many of the arguments put forward by Batcs is the concept of Lifclong
Learning and the evolution of a ‘Learning Socicty’. In concert with the themes contained
in Raggatt, Edwards and Small ', Bates not only suggests that technology has changed
the way we lcarn, but that technology-driven media have the potential to provide the
kind of flexible, vocationally oriented learning in a diverse range of scttings that include
the workplace, study groups, and the home. Kirkup and Joncs 2, in their chapter on New
Technologies for Open Learning link open learning and distance cducation to the notion
of the Learning Society. They point out, however, that distance cducation as a term is
dated and that it is more mcaningful to talk about open distance education (ODL)
because it puts the emphasis on the learner; a dominant theme in a Learning Society.
Bates, however, while acknowledging the separatencss of thce two terms also draws
attention to a commonality: ‘... the one thing they have in common is an attempt to
provide alternative means of high quality cducation and training for those who cither
cannot go to conventional, campus-based institutions, or do not want to.” (p. 27). As
Bates sees it, in a gencric sensc it is more accurate to talk about ‘open and distance
education’ rather than simply ‘open distance education’.

In relation to the terms ‘technology’ and ‘distance learning’, Bates makes it clear that





