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3 Editorial. Busy Bees showing the way

Innovation and Technology Policy

5 plversity and Excellence. considerations on Research Policy
Measures.to remove some of the uncertainty surrounding the outcomes of research funding
by focusing resources on centres able to demonstrate their excellence needto be careful to
avoid limiting the diversity of the research system in a way that makes it less able to

encompass new areas.

skills and Training

44 Europe and The Prospect of Brain Gain )
There is a growing awareness in Europe of the benefits of attracting skilled immigrant labour.
The success of any measures implemented will depend- on Europe’s ability to compete with

other possible destinations for talent.

Regional DeVelopment :

21 The Role of Innovation Strategies in Regional Development from the
Accession countries’ point of View

Regional policy interventions and instruments have a role to play in enhancing competi-

¥

tiveness, but regions in the accession countries need to develop their own mltlatiyes rather

than copy examples from elsewhere.

information and Communication Technology

28 Internet Banklny innovations and Adoption by SMES

Adoption of Internet technologies by businesses can permit greater integration of their supply

and financial chains. This presents particular challenges and opportunities for SMEs.

lnnovatlon and Technologv Policy

34 Knowledge Access and ownership in the Knowledge- -Driven SOCIetv
The increasing importance of knowledge in the economy makes issues of access, diffusion
and ownershlp especially important, particularly given the network effects which charac-

terize much of the knowledge economy.
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EDITORIAL

Busy Bees ShOWing the Way‘

’Dimitris Kyriakou, IPTS

piece on the New York Times! recently
discussed the appareht success of -an
experiment whose very conception is a
testament to the limitless character of

' human imagination. Scientists were reported
to have trained honeybees to seek minute traces .
of explosives. Even if bees have ylimitatyions
{e.g. performing under adverse weather), they
have certain characteristics that make their
“training’ very promising. First, their olfactory sense
is spectacularly sensitive. Second, in their hunt

they leave no nook uncovered as they weave their

way around the search area. Third, they can be ;

easily trained — it has taken scientists, using sugar-
water rewards, less than two hours to teach a hive
of bees to eschew flowers and pick out a specific

residue (2,4 dinitrotoluene) found in explosives

such as TNT, in tiny concentrations. Fourth, once -

a few of them are trained, they transfer the newly
acquired knowledge to the entire hive, in as little

as a few hours.

In experiments involving twelve trained
bee colonies at the Southwest research  Institute
in San Antohio, Texas only one or two bees
per hour picked uncontaminated areas, whereas
abbut 1200 bees per -hour correctly picked the

contaminated targets. The US Air Force Research

Laboratory found that in its tests, trained bees

picked the explosive chemical 99% of the time.

- Moreover, grain-of-salt sized  transmitters are

to be used in the next few weeks to track

individual bees as they follow diffuse trails of

bomb ingredients to a source.

Although one could suggest that such inno-

~ vations could not be used in areas where human
- presence is high (e.g. airports), one can think of

ways in which the trained bees can pick suspects
ina crowd,\withoUt being even seen by the crowd.
There is no space for this here, but think for

instance of bees under a thin, porous surface over

which passengers have to pass —their reaction
when a suspect passes a few centimetres above
them can indicate to security agents what and

where they should more closely search.

The innovative idea therefore, even if originally
funded by the US defense department’s defense
sciences office of the Defense Advanced Research
Projects Agenty :(DARPA), can have important

security implications and applications in non-

defence sectors, such as civil aviation. Ideally, .

it should not therefore be limited to use by the
US. military. '

_~ Beyond the interest of the science and the
ingenuity involved in this project, it is perhaps
worfh bearing in mind that it only started in°1998,
received funding of 25 million $US from the US

The views expressed here are the author’s and do not necessarily reflect those of the European

Commission.
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Diversity and Excellence:

Con51derat10ns on Research Pohcy LY 5
‘ iJordiMolas-GaIIart and Ammon Salter, SPBU %9

issue The pubiic funding of research eperates In an environment ‘of scarce ﬁnanciai y
x resources Focusing mvestments on onlv those centres mdividuais or groups that can‘ \
" prove - excelient/exceptionai capabiiities and performance is emerglng among some )
: poltcymakers and’ scientists as a popular poiicv option to maxrmize results Yet,

depending on how this approacn is transiated into policv measures It may possibiv 5

resuitin a concentration of research funds and negativeiy affect the diversity - of the
;scientific and technoiogicai base undermining the potentiai for the deveiopment of
new areas - ;

. Reievance The I’iOtIOI’i of networks of exceiience Is centrai to'the current approach to

the definition of the forthcoming Sixth Framework Programme and is also a- buiiding‘ :

- biock of the European Research Area. The ways in'which such concepts will be transiated ,
- Into speclﬂc policy measures are still to be deﬂned in detail it IS important to expiore :
prospectively the possibie implications. ofthe wavs in which ‘the pursuit of exceiience as-
‘a policy objective is transiated into different po[icv proposais ’

The policy problem: distribution
of scarce research funds in conditions
of uncertainty'

esearch funding is an uncertain business. -

The outputs of research and development
(R&D) are highly uncertain and skewed.

The skewed nature of R&D outputs has been
demonstrated by a-variety of studies.2 For exam-

" ple, using several databases of inventions and

innovations, Scherer and Harhoff show that “the

‘top 10% capture between 48 to 93% of the total

sample returns” (Scherer and Harhoff, 2000: 559).

They argue that when dealing with technology

policy, one should expect only 1 in 10 projects to
be. successful. Skewed distributions also -occur

when considering other research output indicators.

For example, usmg academic citations we can see

that a small minority of papers accrue the vast

majority of citations, while most academic papers.
“are never cited (Katz, 2000).

The views expressed here are the authors and do not necessarlly reflect those of the European

“Commission.
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Excellent performance becomes the main criterion

for the distribution of research funds as a means to

concentrate limited R&D resources in a small
number of world-leading research actors. and,
hopefully, to increase research outputs. Past per-

formance excellence is likely to become, increa-

singly, an ex-ante necessary condition to become

‘a receiver of further résearch funds.

Culling mechanisms and the reduction
" of diversity

Focusing on the support of excellence is only
“one side of the coin, the other being that other
groups are likely to see their access to research
opportunities curtailed. The confusion in the way
the term “excellence” is used is partly responsible
for this outcome. Often used but rarely defined,

“excellence” is taken by many to be simply a-

synonym of good quality. If so, it could be possibl! )

for “excellence to be the norm”. Yet, there is ano-
ther aspect to its definition and use: “excellence”
is also a comparative term, meaning better than
the norm. In fact, the research techniques used to
identify “excellent research” are comparative in
nature: sc\oring mechanisms like the UK Research
Assessment Exercise (RAE)3 are explicitly based on
comparatNe criteria, and the study of institutional
performancé based on impact indicatoré like article
. citations are based on the analysis of the distri-
butions of an indicator or setsof indicators across a
population. The groups that these techniques
identify as excellent are excellent by virtue of their

comparison with the whole population.

In_this broadly used comparative meaning,
excellent performance can only be achieved, by

definition, by a very limited number of researchers.

or research groups. Under this interpretation, exce-
llence is a relative concept, it only exists by
comparison to a much broader population domi-
nated by mediocre (i.e. average) performers. Wi-
thout mediocrity, there is no excellence. It follows

- that focusing on excellence will mean “cutting off

the tail” of the statistical distribution, correspon-
ding to mediocre researchers (see below for some
examples of how this would work in practice). Yet,
the resulting distribution will again have a “tail”, a

better performing one perhaps, but still mediocre if

compared with the rest of the survivors. Further,
it is very likely that the skewed distribution of

 results and performance across the population of

researchers will remain even after the population
has been culled# Under these cbnd'rtions, the
enduring pursuit of excellence. by repeatedly
eliminating trailing research groups will lead to a
reduction in the number, and therefore diversity of
research performers. Over time, the continuing
reduction in variety would lead to the concen-
tration of research funds to an ever-declining base

of researchers.
Policy proposals: some examples

Focusing on excellent performance as the main
criterion for funding is likely to increase the con-

centration of funds in those institutions that have a

reputation for past excellence. The use of past’
performance as a key criterion for the allocation of

research funds is becoming an increasingly

common policy proposal. This model is now being

accepted by many poliycy-makers attempting . to

raise research excellence by promoting “concen-
tration” and - “co-ordination” in fuhding, and
explicitly seeking to reduce variety, which is seen
to be expensive. The model can lead to a situation
in which only a limited number of pre-selected
institutions and " individuals may. be allowed to
apply for research’support. '

" Forinstance, in the UK, there are serious policy
discussions on the development of new research
funding mechanisms that will limit 6pportunities
for those organizations with low Research Assess-
mént Exercise scores. Research organizations that
fail-to gamer a high enough score may be shut out
of futureé research funding ro‘unds..Another exam-

ple of how this model would work in practice has

© IPTS, No.66 - JRC - Seville, July 2002
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rapid expansion of the software industry that
their work was fully appreciated. This pattern
has occurred repeatedly in the history of the
sciences (Rosenberg, 1992). Sir Robert May, the
former Chief Scientific Advisor to the UK Go-
vernment and Head of the UK Office of Science
and Technology, suggests that in order to over-
come the essential conservatism of institutions
of science, it is necessary for research councils
to promote diversity and “ambitious” research.
. May recognizes that funding “excellence” is

not a sufficient policy option (May, 1998).

Diversity of sources of funding. Proposed .

systems may end up producing concentrations
of sources of funding as well as of recipients

of funds. One of the main strengths of the

"US system of research is that there are a
‘number of overlapping and competing funders
of research. This competition among funders

creates opportunities for_new entrants to win

resources and enables new areas of research

to emerge (Pavitt, 2001). In comparison, Euro-
‘pean researchers have fewer sources to access

when they search-for funding.

Research plays different roles (including -
training). There are numerous studies showing >

‘that research and innovation- interact in a
variety of ways (Salter and Martin, 2001), and
that the outputs of academic research go well
beyond the generation of new knowledge as
embodied in scientific papers. It has_ been
~ shown that a key benefit of publicly funded
research to innovation is the development of

* trained problem-solvers (Pavitt, 1991; Stein- -

mueller, 1994). Research funding expands the

pool of talent for firms to draw upon when

developing new products and services. Further,
" publicly funded research creates the possibility.
for new fields of inquiry to be developed and
expands social choices about the development
of new technologies.

Size matters. The demand for sc1ent|5ts and

engineers by industry has grown consistently

over the past 50 years. In response to this de-
mand, governments have expanded the size
and breadth of the research system in which
universities play a central role. Cutting off re-
search funding to a large number of these
universities would- disconnect many students
from the research process thus reducing the
supply of scientists and technicians trained in

‘research methods and technigues.

Excellence is not stationary. It is possible to

have a highly mobile population within a ske-~
- wed ‘distribution. In other words, those that

perform at an average level at a certain point
in time may develop excellent research in
the future, and vice versa, excellent research

- groups may become complacent (particularly if

their access to funds is made increasingly easy).

‘Democratic’ or inclusive funding mechanisms

can help to achieve social cohesion. In many -

OECD countries conS|derable attention has
been focused on ensuring a more ‘democratic’
or inclusive distribution of research funding.

Given the characteristics of cumulative advan-

" tage in science, it has been found that left to
itself research funding tends to be hlghly con-

centrated in a small number of regions. Policy
measures have been deSIgned to address this
problem. In the US, for instance; the National
Science Foundation EPSCoR programme (see
below) has been set up to support proposals
from less favoured US States.

‘Unceﬁainty.‘ The eroblem faced by funding
organizations is to determine a priori what will
be excellent research. Under hypothetical con-
dltlons of full information and certainty, an
efflaent solution to resource allocation could
be found. Yet,’when luck and serendipity are
important factors in the generation of research

. results, it is very difficult for peer review panels

to know when or where excellence will emer-
ge. Under these circumstances, research fun-
ding organizations have tended to select pro-

posals from a vanety of academic institutions, in.

The IPTS Report
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. f"Lmdihg models 1s thal
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to foster innovation

Excluding under-
pm;ﬂ)mning )
organizations will
redu (:e\ possibilities for
~contact between

; ' students.and the
research process; thus
possibly 'restri,(:ifing the
supply of future
researchers
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The Basque regional government in Spain is consi-
* dering a layered approach to research funding as a
means to promote diversity. The approach would
use different sets of mechanisms to promote and
support the research work of different types of units,
from established research groups to groups wfth no
previous research experience (Gobierno Vasco,
2001). In the US, the goal of ensuring more ‘demo-
* cratic’ funding has recently been translated into the
Experimental Program to Stimulate Competitive
Research (EPSCoR) supported by the National
Science Foundation and several US States. EPSCoR
is designed to-overcome the tendency towards
concentration of research activities by providing
special backing to States receiving a small share of
total NSF research funds (0.7 percent or less ave-
raged over a three-year period). Current|y, 21 States

“and Puerto Rico are eligible to benefit from several

support actions including funding for new research
infrastructures and specria|‘ arrangements ‘when
submitting research propasals to the NSF (National
Science Foundation, 2002).

conclusions

Focusing on comparative, past-performance-
based measures of excellence is not enough to
develop a useful policy framework. Particularly
dangerous is to use such assessments of excellence

“to determine ex-ante who is eligible to conduct
research. By closing off opportunities for new
entrants, such an approach may reduce the variety
and breadth of the research base and is likely to
have a pernicious impact on new fields of
research Besides, it is important for funding agen-
cies to realize that the distribution of research
outputs will remain_ highly skewed regardless of
whether they adopt the “excellence-only” model.

By definition, average research can never be -

eliminated and it is futile to pursue its eradication.

Alternative approaches encourage diversity in

the research base by using a variety of funding

instruments. The choice now faced by govern-
ments is not to fund average or excellent research,
but rather to further concenfrate research funding

in the hands of the few or aim to support diversity
~and generate depth in the research system. To fund
" high quality research, agencies should continue to

rely on peer review of research proposals rather
than narrowing their future choice by concen-
trating funds in a small number of groups with a
track record of excellent performance as identified
by the limited set of indicators at our disposal.
Review methodologies must attempt to ensure that

this process does not cut off the sources of variety

in the research systerp. Space needs to be created
for ambitious research, research that does not fit
inside -the bounds of traditional disciplines and
does not appear to fit conventional models of exce-
llence. Research funders can beneficially promote
drversrty by focusing on the funding of a broad
range of research pro;ects from a wide range of

different organizations, judged by the quality and

" novelty of their proposals. This process could be

aided by review panels composed of experts drawn
from a variety of different perspectives and back-
grounds, including academic and non-academic
communities. Funding new entrants is likely to
remain expensive and generate research that is
unsuccessful. However, this is a price worth paying
in order to sustain diversity. ’

These are important considerations when no-

tions of excellence are translated into policy prac-
tice in the context of the forthcoming Sixth Frame-
work Programme We would argue that a portfolio
approach to funding would require the mainte-
nance of a variety of instruments, structured so
as to enable new entrants. and smaller research
groups 10 benefit from research funding and
European collaboration. The new FP6 is moving

* towards a mixed economy model with networks of

excellence, integrated projects and open pro;ect
competitions. For instance,- ‘the networks of exce-

" llence are likely to be a key tool within the new set

© IPTS. No.66 - JRC - Seville, July 2002

The IPTS Report

39
a8
\::o““\ y

10
\‘O‘o‘ .

o2
I~"‘? '

A portfolio strateqy of
support recognizes that
only a few successes
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projects
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butions to sciencekand engineering in the United
States. In addition, the number of foreign-born
scientists and engineers in the US workforce has
increased by nearly 10 percent a year since the
1990s. In 1996/97 the number of foreign scholars
lecturing in the US totalled 62,350, up 5 per cent
from the preceding year (WTO 1998).

However, the recent acts of terrorism against\
the US, the backlash against’ immigrants that ’
followed, and the \s\ubsequeynt heightened security’
~that is mainly focused on foreigners— are expected
to send strong deterrent signals to potential S&E
(science rand engineering) emigrants.‘A growing
perception abroad of the US as a place with
growing xenophobia will inevitably. hamper the
development of the US research system in an era of
global mobility. Likewise, a change in the percep--
tion of the US as being a safe and welcoming place
could encourage aspikring‘ S&E migrants and
students to consider alternative destinations. In
1992, it took just one incident (the tragic killing of
a Japanese student due to a linguistic misunder-
standing) to drive many Asian students away from

the US. It is reported that Asian students are still

being warned to be careful in America'. Recently

proposals have be'én’put to the US Congress to
impose a temporary halt on all student visas, to ban
students from certain countries from coming to the
US, and to closely monitor and screen foreign
students in the US. Recent events of espionage too

“have put a strain on the extent to which foreign

S&Es are trusted in certain posts. Some research
has already fegistered a major decline in applica-
tions made by foreign students to' US universities
(IlE, 2002).

However, although the terrible events of

September 1th may encourage talent to stay away

they cannot be responsible for where it goes. Even

before the recent security crisis, the US has been -

facing increasing .competition from other countries,
such as Australia and the United Kingdom, mainly
for Asian students. More recently, Canada has
come to compete successfully in the recruitment of

~ foreign students as well (WTO 1998). Table 1.
- provides an ovérview of the major host countries of
-students from Asia. The US topé the list followed by

the UK and Germany, which raises the question as
to whether the security crisis in the US will mean
more students from Asia will make their way this
year to European countries. ‘

~ Table 1. Major host countries to international tertiary
students from Asia (Latest year for which data available:
from various years, from 1993/94% to 1996/97)

Num’ber’ of students -

Gormany

" Japan. -
Rus$ian Federation
- Australia

 France

i

16,

o

714500

* Source: UNESCO (1998, Table 3.14, pp.396-423).
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encouraged to push ahead with their efforts

with the likelihood of greater than ever success.
Non-permanent S&E residents who do not or

canriot return to their .country of origin might
* increasingly seek altérnative destinations. Va-

rious push and pull factors combine to make
. new destinations more attractive. Europe and
Canada are set to benefit from this trend. Given
its proximity to the US, Canada could appear to
be an increasingly‘attractive destination, but
‘the breadth and depth of the European S&T
scene might appeal to some of these S&Es.
‘Increased emigration of scientists and engi-
* neers who are established permanent residents
who would find the growmg mternatlonal
labour market mcreasmgly attractive. Persons
who would not have considered the option of
emigrating (for a 27 time) might consider this

option more seriously when presented with‘ ;

interesting opportunities.

The outlook for Europe

More recently, there have been several indi-
cations that some countries in the EU (and the
European Economic Area in general) are keen on

joining the club of countries actively seeking highly.

skilled immigrants. The posi-l960/705 netion of

* halting immigration in Europe is being gradually re-

placed by the idea of ‘smart immigration’. Den-

‘mark, France, Germany, Ireland, Norway, Nether-

lands, Sweden and the UK have all either intro-
duced new legislation facilitating the immigration

of skilled labour or provided tax discounts for

highly skilled foreign labour (Mahroum, 2001). At
the EU level, proposals have been made by the
European Commission to establish an 'EU “green

card” (i.e. permanent resident’s permit) for the.
- benefit of non-EEA nationals who have been .
re'sidi‘ng in the EU for more than 5 years, This

legislative change is a prerequisite for changing the

‘kind of immigration in Europe, as it sends a signal
to more skilled would-be immigrants that Europe is

open for them too.

Table 2 shows the proportion . of foreign ‘

workers in various categories for nine countries

‘based on Sexton’s work (Sexton, 2000).

Table 2 shows Belgium, Germany,‘ the UK and
France to have the highest percehtagesf of highly-
skilled foreign workers among EU countries,
whereas Italy and a number of other countries

(Spain, Finland, Portugal) all have much ‘lower.

Table 2. Proportion of non-nationals in labour force
by category

ISCO 2&3

- 18c049

' thwmhnd  Othor work categories,
non-professional,

-finicludes other countries
not listed above)
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Denmark, Prance,
Germany, Ireland,
Norway, Netherlands,
Sweden and the UK
" have all either
introduced new
legislation facilitating
the immigration of
skilled labour or
introduced tax -

discounts for highly
skilled foreign labour
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occupations, whereby no taxes are paid on the
first 25 per cent of therr income.

_ conclusions

Europe seems to be moving rapidly towards

a new immigration regime that distinguishes -

“between skilled and unskilled immigrants. The
new changes might transform Europe into  one
_of the most welcoming destinations for highly
skilled immigrants. Even at the cultural level,
language restrictions on foreign academics ‘have
been relaxed and many positions are now

Keywords

advertised in English. Even if the reduced
attractiveness of the US proves tobe a temporary
trend, the window of opportunity that now
exists might provide -the chance for reviving
Europe’s old role as a magnet for talent from
all over the world. Perhaps what is most needed

“is the realization and acknowledgement of this -

opportunity and to act upon it by raising awareness
of Europe as an alternative destination. Some EU
countries are better prepared than others, but the
diversity of the EU might prove to be a main

advantage as it can accommodate inflows from an

equally diverse group of countries. I

highly skilled immigration, foreign students, immigration Iégislation‘

Notes

1. See URL link to the Asian Amerrcan Movement

’ http.//www libarts. ucok edu/engl|sh/asran/|ectures/movement/index html

2. The name given to the effect whereby the “rich get richer and the poor get poorer
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The Role of Innovation Strategies |
in Regional Development from the
~ Accession Countries’ Point of View

Tibor Dory, IPTS

\ cultural change L

. development and avallable resources :

‘ ‘|ssue Reglonal policy, lnterventlons and lnstruments can have a major lnfluence on-
) enCOuraglng competltlveness ln an era of rapld global economlc technologlcal and ‘

: Relevance The European Rls and RlTTs projects were encouraged to adopt a broad . 4

' definition of lnnovatlon embraclng ‘the. whole range of- managerlal commerclal

‘ technical and flnanclal factors whlch enable a'new or an improved product/process to

- be Introduced into the’ market place RIS/RITTS -type exercises could also slgnlflcantly, ~

: lnfluence the development of innovation systems ln accesslon ‘countries, but regions:

within these countries should not merely copy Western European experlence rather
.they need to- launch lnltlatlves of thelr own ln accordance wlth thelr level of

Systemic approach to innovation: How
do regional systems of innovation come
about? '

conomic geographers and regional econo-
mists have long recognized the importance
of localization, agglomeration and the
regional economy in the wider dynamics
of innovation, industrial growth" and economic
development. Since -the mid-eighties they have
been paying considerable attention to the relation-

‘ships between technological change and regional

innovation networks. Numerous empirical studies

have been conducted in the field, and additionally
a number of researchers have tried to devise a
theoretical framework enabling the identification,
systematization and quantification of ‘innovation
networks (Braczyk et al. 1998).

Innovation is playing an increasingly central
role in enhancing the competitiveness of enter-

prises, branches of industries, regions and coun-

 tries. Nowadays n‘ot‘only are those innovations

essential which are émbodied in products or servi-

ces developed in research centres and laboratories

and successfullyintroduced in the market, but a-

The. views expressed here are the author’s and do not necessarlly reflect those of the European

Commnission.
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However, no unique way exists to foster
regional innovation capacities and to ensure the
competitive advantage of regional firms. This pro-
bably' constitutes one of the main policy challen-
ges for European regions in economic transition.

“Concluding from the theoretical overview, the
establishment and support of a functioning
' regionél innovation system - including a favour-
able innovation culture, the identification of
regional innovation potential and the support
of innovation networks — can be considered an
important element of a successful regional
development strategy.

Lessons learnt from the European
RIS/RITTS exercises

,Thére is ‘an increasing recognition that
encouraging competitiveness — in an era of rapid
global . economic, téchnological and cultural
" change - requires key policy interventions at

various levels. In the European Union there has =

been an important change in the focus of the

Structural Funds -the main instrument for

promoting social and spatial cohesion within the

EU- over the last two decades. Initially- the
Structural Funds were largely geared towards the

provision of “heavy” infrastructures in the less-

favoured regions (LFR), such as roads, buildings, .

land reclamatibn, basic training and so forth. In
recent years, however, the emphasis has begun to
*_ghift towards “soft” infrastructures, like innovation-

support services to foster the exploitation -of

research and technological development (RTD).

This new focus can partly be explained by the fact
- that the Commission is now -more intent on
addressing not just the symptoms of peripherality,
but also the causes, one of which is deemed to be
a-weak capaéity to innovate. After 1994, in the
- new /programming period of the Structural Funds a
new generation‘ of régional innovation policy
could be observed. The new regional innovation

programmes also entertain a much broader under-

“standing of what constitutes innovation, thus high-

lighting the role/which a wide array of organiza-

tions can play in‘fostering innovation capacity
(Morgan-Nauwelaers 1999).

“In 'parallel with the main interventions of the
Structural Funds, the Commission has launched a
number. of pilot projects to explore ways to over-
come structural difficulties (economic and techno-
logy gaps between the Member States, inter-

“regional differences and increased polarization). In

1993 eight pre-pilot projects were launched to test
and develop further the initial idea of “Regional
Technology Strategies” in the field of innovation

“promotion at regional level. The concept was
_renamed as Regional Technology Plan (RTP),
which created a great deal of interest from other

regions and led the European Commission to
publish an open call for proposals in 1995, to
initiate pilot schemes for the implementation
of Regional Innovation Strategies (RIS) fundéd
under - Article 10 of the European’ Regional
Development Fund (ERDF). In parallel with this
action, the former DG Xl (now DG INFSO)
launched a Regional Innovation and Technology
Transfer Strategies-and Infrastructures programme
(RITTS - Innovation Programme within the Fourth
RTD Framework Programme)!.

The RIS and RITTS projects were encouraged to

adopt a broad definition of innovation embracing
ménagerial, commercial, technical and financial
factors which enable a new or an improved . pro-
duct/brocess to be introduced onto the market pla-
ce; or enable a public or private organization to

introduce or improve service delivery to the gene-

ral public. Innovation in such a context is not only

-about increasing economic wealth but it is also

an improvement of social well-being (primarily
through the creation of safeguarding of employ-

- ment opportunities in the regions). To date over 100

European regions have conducted exercises of this

kind and have started to implement the action-plan.”
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The RIS and RITTS
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funded by the ERDF .
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respectively, were
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broad definitioni of
innovation embracing
managerigl, com-
mercial, iech’m’cal

and financial factors




Conclusions: How can regional
Innovation systems be built

in accession countries? ,

* The successful Western European examples un-
ambiguously confirm that current regional policies
place emphosis on supporting the establishment
and diffusion of innovation. The new endogenous

growth-theories emphasize that technological

development plays a crucial role in economic
growth, and through the concept of regional inno-
vation systems they offer a theoretical framework

of worldwide and Europe-wide regionalization
processes, both national and regional governments
are re-evaluating and re-thinking their conven-

’\’t

for the regional innovation systems. In the course

m KiTTSfRIS pro;ect scheme and’ methodology

ba'xwpgo hy partners from Central Macedoma {Greece)
demgna strategy. for technological development

tional-research and technology policies. However,

in most accession countries the “regions” are too

* small in terms of geographical‘ area, numbers of in-

“habitants and economic weight. In administrative

terms these newly funded regions are not strong
enough to develop an independent innovation

" policy. The institutional and economic dimension
of the regions does not show a clear regional -
identity, because most of them were funded as a

requirement of the EU for managing the structural

and cohesion funds.
In recent years a variety of measures and pro-

grammes have appeared both worldwide and wi-
thin the European Union, regarding the de-cen-

n that fas already undertaken a. ‘RITTS/RIS

*&mgy and action plan. This approach will ensure

penence galned through the previous

develqping an. actaon p|an the gims of whuch are:

The

IPTS Report
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* - more attention for relatively neglected regions  region’s public. Facing the particular context of

with development potential economic transition and the forthcoming enlar- .

_» making available adequate financial resources -~ gement of the EU, raising innovation .issues cons-
and séttin‘g realistic and achievable targets. titutes an important step towards sustainable regio-
o ‘ ' nal development for regions in accession coun-
Recent research suggests that regional learning tries. Finally, we cah conclude that these exercises

is crucially important in order to increase firms’ have a contribution to make to the catch-up
; knowledge base, their competitiveness: and their pfocess underway in these regions and ultimately
" ability to be included in networks. Such processes  to the integration of European research and that

" should be embedded in a regional vision built on  they can rake a contribution to the development

~ broad participation by different actors and the . of the European Research Area. ;

Keywords
innovation systems, innovation strategies, networking, regional ‘poli,cy ,

Note ~
" 1. Although the administrative and financial résponsibility for the RITTS project lay with the former
Directorate-General X!lI (Telecommunications, Information Market and Exploitation of Research) and that
of the RIS projects was run by the former Directorate-General XVI (Regional Policy.and Cohesion), the

projects are jointly managed by the two Directorates-General. While the two types of projects are similar

* in their methodology they differ on a number of points, the main differences being that the RITTS projects
were designed to evaluate, develop and optimize regional infrastructure and policies and. strategies for
supporting innovation and technology transfer, whereas the RIS projects were designed to create
partnerships between key actors in'a region with a view to defining an innovation strategy for the region
“in the context of regional development policy. . o
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Internet Banking: what it is
Browser-based online-banking (Internet ban-
“king as opposed to client-server dedicated finan-
cial software) makes it fast, easy and affordable to
" open a secure Internet channel, through which
“ customers can conduct routine banking queries
and transactions: Greater consumer convenience,
enhanced functionality and efficiency and poési-
bly improved profits are the key drivers on the
supply side. Consumers can enjoy very compe-

titive interest rates, low bank charges, around-the-

clock availability and the possibility to pay
electronically for an increasing number, of pro-

ducts and services.

* The financia! services sector was one of the first.
to adopt the Internet as a new marketing channel,
as soon as Internet technologies were sufficiently
- diffused. Moreover, due to the intangible nature of
the products and services on offer, greater expec-
tations of success in this sector- were created.
These expectations Were raised yet further when
~ Internet banking was proven to lower the tran-
saction costs between bank-branch and Internet-
bank services by the order of 100:1 (Physical
branch $1; Telephone $0.50; ATM $0.27; PC dial-
up $0.08; Internet $0.01)!. While achieving such a

low banking transaction cost, proved at first )

possible for newly created virtual banks, the func-
tions of branding, marketing, and in general,
customer acquisition proved complex and costly.

In Europe we have witnessed at least three types
of Internet banking. One using the In’ternet,simply

as an alternative channel (no price differentiation

vis-a-vis other access modes). A second type where -
"an Internet-only bank is created (independent of

the eyntit‘y that cregted it) bringing strong price

differentiation in a move to acquire new customers..

And a third one through which the banking entity

tries to integrate all of its channels {through the use

of appropriate Internet technology) . offering. a
'variety of tailored products and services. Whatever
the- business model, most European banks are
offering Internet banking services at the very least

as a defensive move so as not to lose valued

customers to ambitious, innovative new entrants.

B2B e-commerce and Internet banking

Business clients seem to have embraced
Internet banking mainly because of the conve-
nience it offers, together with reduced charges for
electronic payments. Corporate clients can benefit

s of custornized reports and
o and Signing electronically
( *account data; -
sacun’ﬂes, Ioans, tax certufncates, etc.
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Banks developed flexible
Internet-based systems
‘to meet customer needs
but in many cases, the
returns achieved have
not lived up to initial
expebtations )

Financial institutions
offered br’oiuser—based
online banking services
early-on and a number
of different service-
delivery-models

were tried




tunity to meet the financial needs of companies

trading on the Internet.

in the near future some additional interactivity

will be included, leading eventually. to direct
(personalized) marketing of préducts and‘ services.
Customization and personalization to boost custo-
mer retention and financial supermarkets (where
 third party produds are incorporated on a banking

portal) are some of tomorrow’s marketing targets for

banks. Still there will be a need to improve compe-
tition in this market by for example requesting that
the pricing of banking services and banks’ decision-
making process become more transparent.

e-payments constitute an important
offering

New e-payment solutions are now available
which enable customers to save money and time

and improve the quantity and quality of informa-

tion on cash flow. In a true end-to-end e-payment

system, one would create, digitally sign and for-
ward payments in a secure Internet environment.
On the other hand electronic payment systems
refer to more than just the payment function.
Payment systems are never only about payments
but aléo encompass tech‘nica| security. measures,
authentication mechanisms, legal regulations and
potential law enforcement, contractual regulations
 of liabilities and insurance against risks. Moreover,
powerful handheld devices have the potential to
~ gradually ‘influence the delivery of e-payment
services. Changes in the usé of payment cards
* (including credit, debit and pre-paid electronic
money) as well as the demand for cash are foreseen
as consumers transact (transfer amounts between
their bank accounts and those of retailers) by
“ means of portable devices (mobile-banking).

Trust is a less importaht issue for this segment
since trading partners generally have.a previous
relationship and pay through invoices and other

payment procedures ‘that are common in that
specific business context. For example in Germany
these payment procedures tend to bé based on
credit-transfers, whereas in France cheques and
payment cards play a bigger role.

* For SMEs, now that a wide range of e-procure-
ment solutions have been developed; attention is
shifting towards making further use of the applica-
tions to- streamline the payments prbcess. An
increasing number of marketplaces, suppliers and
solution providers are starting to include facilities to

 get payment authorization and to transmit payment

orders. Whatever the settlement path selected,
provided both buyers and sellers are given suffi-

cient assurances, there is a role for financial institu-

tions that are willing to provide increased credit -

flexibility (making funds available at a price to a
non-risk customer). Thus there is opportunity for

increased efficiency in the whole transaction chain.

- security as the main element

" Increased levels of security, such as 128-bit en-
cryption, digital signatures and specific authen-
tication procedures (token-based or smart-card
authentication, or dynamic passwords) can create
a role for banks based on their image as trusted
third parties: Authentication and validation of

“identity is the main public concern on the Internet,

with external and insider security attacks, hackers,
viruses and denial-of-service attacks following
close behind. Network security must guarantee
access control, data confidentiality and integrity,
authentiéation, and non-rep‘udiation. With digital
signatures, trading partners may exchange' docu-
ments with an appropriate level of certainty.
However, businesses still prefer to settle payments
by traditional rather than electronic means of
exchange (especially for high-value transactions).

Security and trust seem to be used by banks .

as’ the main means to motivate customers {0
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additional interactivity
could be included in
online banking services,
leading eventually to
direct (. personalized)
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and services

A tmly end-to-end
e-payment system
would allow users to
ereate, digitally sign
and forward payments
in a secure Internet
environment - in this
context security needs
to cover regulatory and
other issues as well

as technical ones

SMEs may lack
awareness of network

security issues, or the

resources o act on any

‘ knowledge they may
have, perhaps leading to
slower uptake of the
possibilities bffered by
online financial

services
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1. Valid for the U.S.A. Simple average of three studies by (i) US Department of Commerce; (ii) Booz, -

Allen & Harnilton, 96; and.(iii) GoIdman»Sachs and Boston Consulting Group.
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design of products and services. Exploiting the
potential of information technology puts high

quantitative and qualitative demands on human

resources, too. And using information technologies

as.productive tools very often requires a consi-
derable amount of tacit knowledge, which links
*the codified knowledge of the virtual world of ICTs
to the real world. The'refdre, globalization has not
eliminated the importance of location; rather it has
increased the value of non;transferable, geo-

 graphy-specific factors.

Knowiedge and Innovation

Innovation cycles are getting shorter. This
‘means on the one hand that all innovation and
" innovation-related factors, such as human capital,

educational skills, research and development, and

intellectual property rights and their management, -

have to be considered highly important. On.the

other hand,’shorfer innovation cycles require

greater flexibility from economies and ‘individual
enterprises as well as from labour markets and

. government policies.

Companies and entrepreneurs are now trying:

to find new combinations or relationships between
economic performance and R&D, know-how;
IPRs, supply chains, brands and skills, andso on.
COm/puter's and the Internet are offering the means
for a sweéping reorganization of business, from
‘ online procurement of inputs to more decentra-

lization and outsourcing. The mobility of services,

Table 1. Strengths

o Quality of human resources and the systerns of education
o Wide variety of schools and strong research fradition - -

Source: Compiled by the authors

' including business services, is part of the general
process of globalization. Firms tend to choose to - -

locate their business activity where the framework
conditions (regulatory frameworks, production
cdsts, transport costs, etc.) are most suitable. This
could arguably affect particular sectors of the

economy as firms relocate to areas better suited for

their line of business, whether for economic or

legislative reasons (e.g. India attracting mostly run-
of-the-mill programrhing tasks from businesses
around the world, while learning the business and
building the infrastructure). The speed of change
and the range of possible choices lead to a general
increase in uhcertainty and a demand for methods
to deal with these uncertainties, on the level of the

individual firm as well as on the level-of policy.

Europe’s S&T system as a source of knowledge
and innovation shows specific strengths and weak-

nesses, which are presented in the table below.

The situation of Europe within the changing

economic landscape will largely be determined by

the ability of its S&T system to create, renew, and

use a Europe-wide knowledge base: Integration

" enhances the competitiveness of economic enti-

ties. Completion of the internal market will allow

firms to enjoy reduced marketability costs for a

larger European market, and lower transactions

_ costs, access-to-skills costs, capital costs, etc. The
. integration process leads to (re)location decisions,
- which, depending on the degree of integration,

and on “marketability” costs (which may include

and weaknesses of the European\ ‘

S&T system

+ Fragmentation and éépafatm of research activities
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'One consequence of the
rise of the knowledge
’econyom'y is an
increased emphasis on
human factors and
haman resources,

- particularly in roles
requiring tacit
Imowlédge

ICTs are enabling
sSweeping reorgani-
zation of business, and
players in the global
economy aré able to
choose their ‘location on
" the basis of the frame-
work it offers as much
as on the strength of
geographical factors

The situation of Europe
within the changing
economic landscape will

largely be determined

system to create; renew,
and use a Europe-wide

knowledge base




Intellectual property rights were formerly con-
sidered to be primarily a national concern but are
now clearly an international issue. Harmonization
and reciprocal recognition of intellectual property

rights are viewed by corporations and many

policy-makers as a key factor in promoting inter-
national trade.

IPR principles should become part of the
training of managers (including senior manage-
“ment), scientists and engineers. The education of

scientists, technologists, and business managers in -

most of Europe does not usually include formal
_exposure to the field of intellectual property. This
frequently results in a failure to appreciate the
general intellectual property environment, and
even a failure to carry out research activities in an
acceptable manner (e.g. maintaining Iéboratory
notebooks and procedures in a manner acceptable
to the courts). Senior managément must be invol-
ved with intellectual property. Visiting laboratories,
" and involvement in intellectual property analysis
as a component of competitive strategy should

_ become normal activities for all senior managers.

However, there are also dangers and- risks
associated with the management of intellectual
property rights. Patents are often-claimed to be an
important incentive for research and development.
However, patents are nowadays often used in
ways that are very different from their original
concept and aim of protecting - inventions and
fostering their distribution. The various strategic
uses of patenting aré not limited to large firms?.
Small and medium-sized biotechnology busine-

sses, naturally restrained by their economic re-

sources, also use strategic patenting in order to
achieve competitive advantages without expen-
ding too much of their own resources. In a way,’
small companies depend even more on patenting
thén larger ones, since their patent portfolio is
often the only economic asset they have. There are

already serious concerns about over-patenting and

its negative effects. Heller and Eisenberg® warn
against ‘excessive biotechnological natenting, in
particular of the deterrent effect of high transaction
costs and the resulting “under-use” of patented
biotéchnologi;al information. Although ethical
issues are not under discussion here, it has to be
asked whether certain classes of knowledge ought
to be in the public domain rather than in private
hands where they are used for economic purposes.

For example, patents on medical procedures have

come in for a great deal of criticism. Society at

large also has an interest in ensuring certain
technological knowledge remains publicly
available for educational reasons.

Another example is that of software patenting.
Although big names such as. Oracle, Adobe, etc.
have claimed that patents on software are more
harmful than useful, the US legal system has allo-
wed the filing of patents for elementary software
pfocesses for a decade. The 30,000 software
patents filed every year are now used to attack and

~ eliminate independent software publishers or free

software . authors. After intensive US lobbying
efforts, Japan has also introduced software patents.

The question-as to whether current exclusions
from patentability such as in relation to certain
biotechnological inventions and computer soft-

ware still serve a useful purpose needs to be

addressed, though it is important to bear in-mind

that too strong (as much as too weak) an IPR

protection regime can discourage innovation.

Conclusions

A rapidly changing context is clearly placing
knowledge generation, diffusion and ownership
centre stage. Key challenges today involve the
following factors : 4
¢ the increasing speed of change and emphasis

on knowledge and wide access to it, in order to

!

~ adapt to change’
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In the Imowledge
economy knowledge can
become a company 05"
individual’s key asset, -
making it necessary for
scientists, technologists
and managers to have
an understanding of
the functiomng' of the
IPR system

Although IPRs are
recognized as a
necessary incentive for
research, excessively k
strong patent rights can:
- potentially hinder the
development of new
ideas. Biotechnology
and software patenting
are two areas which
have come under attack
in this Tegard

Patents are nowadays
often used in ways that
are very different from
their or’égmdl boncept
and aim of protecting

" inventions and
fostering their
 distribution
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A B O UT T H E I P T S

The Institute for Prospective Technological Studies (IPTS) is one of the seven institutes making up
the Joint Research Centre (RC) of the European Commission. It was established in Sevﬂle,/Spain,
in September 1994. ’ ‘ : ' '

The mission of the Institute is to provide techno-economic analysjs'support to Eurbpean decision-

- makers, by monitofin‘g and analysing Science & Technology related developments, their Cross-
sectoral impact, their inter-refationship in the. socio-economic context and future policy
implications and to present this information in a timely and integrated way. '

- The IPTS is a unique publié advisory body, independent from special national or commercial -
interests, closely associated with the EU- policy-making ,process.' in_fact, most of the wofk
~ undertaken by the IPTS is in response to direct requests from (or takes the form of long-term policy
s,upportlon behalf of) the European Commission Directorate Generals, or European Parliament:
-Committees. The IPTS also does work for Member States’ gdvernmental, academic or industrial
: organizafiohs, though this represents a minor share of its total activities. ST e

~ Although particular efnphasis is placed on key Science and Technology fields, especially those that
have a driving role and even the botential to reshape our society, important efforts are devoted to
~ improving the un\déyrsténding of the complex interactions between téchnolc‘)‘gy,‘econor‘ny and
society. Indeed, the impa‘ct'Of technology on society and, conversely, the way technological
development is driven by societal changes, are highly relevant themes within the European

decision-making context.

‘Thefinter-disdprli‘n/ary prospective approach adopted by the Institute is intended to provide

‘European decision'—makerskwith'é -deeper /understanding,of the emerging ST issues, and it
complements the activities undertaken by other Joint Research Centres institutes. . '

‘The IPTS collects information about technological developments and their application in Europe
and the world, analyses. this_information and transmits it in an accessible form to European
deéision-makers.’This is implemented in three sectors of activity: - ' ‘

+ Technologies for Sustainable Developt‘hent ’
o Life Sciences / Information and Communication Technologies
+ Technology, Employment, Competitiveness and Saciety

in order to implement its mission, the Institute develdps appropriate contacts, awareness and skills
for anticipating and following the agenda of the policy decision-makers. In additidn to its own
resources, the IPTS makeé use of external Advisory Groups and operates a Network of European
Institutes working in similar areas. These networking activities enable the IPTS to draw on a large
‘pool of available expertise, while allowing a continous procesé of external peer-review of the in-

house activities. .
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