Competitiveness through
iINnternationalisation

Evaluation of means and mechanisms
INn technology programmes

Technology Programme Report 10/2004 Evaluation Report

TEKES



Competitiveness through internationalisation

Evaluation of the means and mechanisms for promoting
internationalisation in technology programmes

Evaluation Report

Kimmo Halme

Sami Kanninen
Tarmo Lemola
Advansis Oy

Erkko Autio
Ivory Tower Advisors Ltd.

Erik Arnold

Jesper Deuten
Technopolis Group Ltd.

TEKES

Technology Programme Report 10/2004
Helsinki 2004



Tekes - your contact for Finnish technology

Tekes, the National Technology Agency, is the main financing organisation
for applied and industrial R&D in Finland. Funding is granted from the state
budget.

Tekes’ primary objective is to promote the competitiveness of Finnish in-
dustry and the service sector by technological means. Activities are aimed
at diversifying production structures, increasing productivity and exports
and creating a foundation for employment and social well-being. Tekes fi-
nances applied and industrial R&D in Finland to the extent of nearly 400 mil-
lion euros annually. The Tekes network in Finland and overseas offers excel-
lent channels for cooperation with Finnish companies, universities and re-
search institutes.

Technology programmes - part of the innovation chain

The technology programmes are an essential part of the Finnish innovation
system. These programmes have proved to be an effective form of cooper-
ation and networking for companies and the research sector for developing
innovative products and processes. Technology programmes promote de-
velopment in specific sectors of technology or industry, and the results of
the research work are passed on to business systematically. The
programmes also serve as excellent frameworks for international R&D co-
operation. Currently, 35 extensive technology programmes are under way.

Copyright Tekes 2003. All rights reserved.

This publication includes materials protected under copyright law, the
copyright for which is held by Tekes or a third party. The materials appearing in
publications may not be used for commercial purposes. The contents of
publications are the opinion of the writers and do not represent the official
position of Tekes. Tekes bears no responsibility for any possible damages
arising from their use. The original source must be mentioned when quoting
from the materials.

ISSN 1239-1336
ISBN 952-457-157-9

Cover: Oddball Graphics Oy
Page layout: DTPage Oy
Printers: Tammer-Paino Oy, Tampere 2004


mailto:erikn@dtpage.fi

Foreword

Finnish technology policy isdesigned to strengthen the competitiveness of Finnish
industry and the service sector by technological means. International cooperation
and strategies have grown in importance when planning research and technology
development actions as well as innovation activities on policy level. National and
international measuresand support mechanismshave been created to support devel -
opments in internationalisation of research and development.

Different types and concepts of technology programmes have become Tekes main
toolsto enhance competitiveness of industry and service sector. The programs have
included adiverserange of support mechanism for internationalisation of activities.
Tekes funding criteria’s also aim at directing internationalisation. Collaborative
schemesasthe EU Framework Programme, EUREK A, COST, the Nordic coopera-
tion schemesand bilateral programs have strengthened in significancefor major in-
dustry actors as well as research organisations.

Themain focus of thiseval uation wasto analyse and display structuresand impacts
of different typesof programsand support mechanismsin enhancinginternationali-
sation. The evaluation consisted of three main tasks:

A literature and case study to deepen the understanding of current changesin pol-
icy strategies in enhancing internationalisation of research and development as
well asimpacts of these strategies.

* Impact assessment of current program strategiesand structures. How hasthe pro-
grams affected internationalisation of research and development? Which arethe
mechanisms for success in enhancing internationalisation? What are the
additionalities of services provided by the programs? What are the barriers and
limitationsof internationalisation of research, technol ogy development andinno-
vation?

» Assessment of strategy and suggestions for structural and functional develop-
ment. To whom should different program types be directed? What kind of instru-
ments could be used to enhance and activate companies and research organisa-
tionsaswell as clusters and innovation environments? How can theinternal net-
working in programs be built? How should programs be organised?

The evaluation shows that internationalisation of research, development and inno-
vation activities in collaborative programmes can generate extensive competitive-
ness and push internationalisation of participants through knowledge transfer, co-
operation, building community identities and market integration. Still there are
quite few indications of truly dynamic and open cooperation in technology pro-
grammes as well as international schemes. The strategies of national innovation
policiesand systemsthinking are challenged by therapid changes posed by globali-
sation.



Dynamic platformsand enabling spacesfor innovation and knowledgetransfer with
aglobal focus should be further devel oped. Time specific coordinated structures as
technology programmes can reduce uncertainties for participants, especialy for
small and medium size companies, and enhance the creation of community identity
without lock-in effects. For small countrieswith only few multinational companies
strategically coordinated and internationally integrated technology and innovation
policy mechanismsastechnology and innovation programswill constitute akey el-
ement for future competitiveness.

The evaluation was carried out by Kimmo Halme (Advansis Oy), Sami Kanninen
(AdvansisOy), Tarmo Lemola(AdvansisOy), Erkko Autio (Iwory Tower Advisors
Ltd.), Erik Arnold (Technopolis Group Ltd.) and Jasper Deuten (Technopolis
Group Ltd.). A steering group was formed to support the evaluation, consisting of
the Tekes evaluation group (Robin Gustafsson and Eija Ahola) and representatives
of Tekes internationalisation and program activities (Petri Peltonen, Kari Komu-
lainen, Juha Linden, Juha Tanskanen, Kari Tilli and Pertti Heinonen). The steering
group members have with own views and expertise supported the evaluation pro-
foundly.

Tekeswishesto expressitsdeepest gratitudeto theevaluatorsfor their profound and
excellent work. Their contribution has generated valuable results and conclusions
on the impacts and mechanisms of technology programs on internationalisation of
research, technology devel opment and innovation that will be of great usefor future
strategy development. Special thanks are expressed to al parties involved in the
evaluation process.

February 2003
Robin Gustafsson and Eija Ahola

Tekes, The National Technology Agency



Executive summary

The challenge of internationalisation

Internationalisation of Finnish research and devel -
opment work isachallengethat hasbeen receiving
increasingly attention and is a specifically stated
objectivein Tekes strategy. Technology programmes
areamong thekey instrumentsfor Tekesto achieve
these strategic objectives.

This report presents summarised findings of an
evaluation that was carried out to determine im-
pacts and mechanisms of national technology
programmes in enhancing the internationalisation
of research and devel opment work, innovation and
technology-based firms. The evaluation coversall,
altogether 64 technology programmes, which
have been, or remain to be completed within the
period of 2000—2004.

Duetotheexceptionally large scope of thisevalua-
tion and the complexity of the internationalisation
as a phenomenon, a multimethod approach has
been applied; acombination of international litera-
turereview, impact assessment of internationalisa-
tion in technology programmes by means of asur-
vey, as well as an analysis of case programmes.
This was complemented with a construction and
analysis of aprogramme database consisting of all
the available documentation on the technology
programmes.

International comparison

Six case study countries were selected that ap-
peared likely to provide relevant examples. Most
are small countries since the industrial logic for
internationalisation is more pressing in small than
large countries: Sweden, Ger many, Switzerland,
Ireland, the Netherlands and Estonia.

Analysis of these countries suggeststhat thereisa
fairly high level of activitiesaiming to promotein-
ward investment and inward mobility of research-

ers. In contrast, thereislittle specific activity aim-
ing to help domestically operating research units
and companies expand their activities abroad. The
great weight of internationalisation activities con-
tinuesto lie in the area of the established interna-
tional networks and programmes, and national
supports to participation in them.

Mainstream R&D and innovation funding activi-
ties continue only marginally to be touched by ex-
plicit changes directed at internationalisation
through cross-border arrangements. Participation
ininternational networkswas seen asthe most nor-
mal way to promoteinternationalisation —suggest-
ing that the most important way internationalisa-
tion measuresare being put in placeisthrough evo-
[ution of the traditional European networks, not
least the Framework Programmes.

Documented internationalisation

To addresshow internationalisation factually takes
place at technology programmes, three stageshave
been distinguishedintheprocessor alifecycleof a
programme; first is the definition stage, which
may often take up-to one year, then comesthe pro-
gramme implementation stage lasting typically
for 3—4 years and after the formal completion of
the programme comes the follow-up stage without
any distinct time frame.

In each stage of the programme, there are issues
and openingsfor international co-operation, and as
the programme progresses, the number of such
openings typically increase. However, many stra-
tegic decisions, which lay the ground for the type,
direction and magnitude of international co-opera-
tion at later stages, are made already at the design
and definition stage.

An average programme in the evaluation sample
has 55 projects and a budget of 27 million euros.
Morethan half of the programmeshad stated inter-



nationalisation objectives. The most common ra-
tionale for internationalisation was related to up-
grading Finnish competence, with approximately
40% of the programmes focusing on this aspect.

The most common internationalisation activi-
ties have been the inclusion of joint research
projects, participation in international semi-
nars and invitation of international experts as
consultants or seminar speakers, which were
stated for approximately half of the programmes.
International monitoring, feasibility or market
studieswerereportedin 40% of the programmes.

Most programmes had international aspects even if
they were not stated among programme aims. For
two thirds of the programmes Europe or regions of
Europe were among the geographic focus areas of
internationalisation. U.S. and Canada were focus
areas in half of the programmes, while 45% had
some activity towards Far East.

The documentary material includesrelatively few
assessments on the success of internationalisa-
tion in the programmes. In general, the activities
supporting internati onalisation have not been very
pronounced in programmes, resulting that the
stated impact has also remained low.

Internationalisation profiles

Ninetechnology programmeswith different objec-
tives and approaches to internationalisation were
selected from the sample for deeper analyses.
These were FFUSION2, GPB, iWELL, KENNO,
KESTO, NAVI, PRESTO, SPIN and TESLA.

Four partially overlapping approaches to interna-
tionalisation were identified on the basis of thera-
tionale, objectives and activities carried out to this
end. These were big science programmes, with
internationalisation as their raison d'etre, pro-
grammes with internationalisation as a means for
up-grading and complementing national exper -
tise, programmes exploiting Finnish competence
and supporting SMEsto globa markets, aswell as

programmes responding to regulatory changes
and opening markets.

Unit-level internationalisation
impact

It is difficult for the technology programmes to
generate added value to international co-operation
of individual projects, as far as it concerns their
content. The added value of a programme is often
found from encouraging and facilitating interna-
tional co-operation, through closer networking be-
tween the participants, increasing the awar eness
of thefield of industry or research on target areas,
aswell asto theimproved credibility of the partic-
ipants as selected members of a national technol-
ogy programme.

Universitiesand resear ch institutesappear to de-
pict greater internationalisation readiness in tech-
nology programmes as compared to companies.
They aso appear more amenableto internationali-
sation activities and related impact generation.
Universities and research institutes also have an
important role as mediators of cross-border influ-
ences to domestic industrial R&D processes by
providing linkagesto academic expertiseand | ead-
ing-edge compani esboth domestically and abroad.

The unit-level empirical data suggests the domi-
nance of supply-side cross-border influencesinin-
ternationally-oriented technology programmes.
The data al so suggests the dominance of a“home-
base leveraging” internationalisation mode, in
whichthebulk of R&D iscarried out domesticaly,
under domestic formative influences. While Tekes
traditionally excelsin linking domestic research to
domestic industrial demand conditions, there ap-
pearsto beagap inlinking to foreign demand con-
ditions—an important prerequisite for internation-
alisation success in sectors where domestic indus-
trial demand is not highly sophisticated. Tekes ap-
pears to remain challenged to devel op approaches
for fostering the “home-base extension” mode of
internationalisation, in which firms connect to for-
eign sources of R&D and enter into cross-border
R&D collaborations.



Policy implications

For the efficiency and effectiveness of interna-
tional co-operation, and ultimately for the compet-
itiveness of Finnish research and industries, the
aims and approaches for internationalisation in
technology programmes should be elaborated into
aclear strategy.

Strengthening national competence would suggest
at least two amendments for technology pro-
grammes. First, there should be programmes with
longer perspectivesand ambitiousagenda. Sec-
ond, technology programmes should focus at de-
veloping national competenciesinthemost appro-
priate way, even if it means opening the pro-
grammes for foreign participants.

Building leading edge research requires vision,
commitment, many years of hard work, suffi-
ciently resourcesand somegood luck, too. In many
cases, it is quicker, cheaper and less risky to build
competencies by accessing existing expertise. To
this end, Finnish competencies could be stronger
and research funding used even more efficiently, if
international co-oper ation and outsourcing were
more actively used.

The internationalisation typology defined in sec-
tion 7.2 could serve as one basis for the design of
appropriatetool sto better support each specifictype
of internationalisation in technology programmes.
However, the first priority with this respect should
be to increase the amount of resour ces allocated
to internationalisation in each stage of the tech-
nology programmes.
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1  Introduction

1.1 Objectives and structure of
the report

This report presents the findings of an evaluation

that was carried out to determine impacts and

mechanisms of national technology programmes

in enhancing the internationalisation of research

and development work, innovation and technol-

ogy-based firms. Thisimplies analysing the opera-

tion of programme concepts as well as evaluating

theimpact of programme-level measures. The spe-

cific objectives of this evaluation were to

* Review and analysethelatest research andinter-
national experience regarding internationalisa-
tion of research and development

« Evauate the impact of current technology pro-
gramme structures and availabl e instruments on
theinternationalisation of research and devel op-
ment

o Assess Tekesstrategy for internationalisationin
technology programmes

» Provide recommendations for operational and
structural development of the technology
programme concept from the point of view of
internationalisation.

To carry out the stipulated objectives, the evalua-
tion work has been divided into three parts; inter-
national literature review, impact assessment of
internationalisation in technology programmes, as
well asto strategic analysis. During the conduction
of the work, some additional tasks were also in-
cluded into the evaluation. A programme database
of all the available documentation on Tekes tech-
nology programmes was gathered and analysed.
Furthermore, nine case studieswereintroduced, in
order to enlighten the varying nature of interna-
tionalisation mechanisms.

Thereport at hand hasbeen structured asfollows:

e Chapter 1 providesthe conceptual and theoreti-
cal framework for the evaluation, as well as ex-
plains the evaluation methodology employed

e Chapter 2 reviewsthetrends and i ssuesimpact-
ing internationalisation and how they influence
Tekes and its technology programmes

» Chapter 3 reviewsthe literature on internation-
alisation of research and development, aswell as
provides examples of how internationalisation
has been addressed in six different countriesand
what kind of mechanismsareat useto promoteit

e Chapter 4 describes the internationalisation
process and analyses how internationalisation
aims, activities and results of technology
programmes have been documented

e Chapter 5 describes and analyses the interna-
tionalisation aims, mechanismsand activitiesin
nine case programmes

e Chapter 6 presents the outcomes of survey re-
sultson all evaluated programmes aswell asthe
project-level results of the selected case -pro-
grammes.

e Chapter 7 concludes the report by presenting
summarised findings of the evaluation and the
policy recommendations regarding future tech-
nology programmes.

1.2 General framework for
evaluation

Internationalisation of R&D poses two important
questions for the assessment of the Finnish R&D
system. First, how successful isFinland ininterna-
tional research markets? How well do Finnish op-
erators (Tekes, national technology programmes,
participating organisations as well as the R&D
projectsthemsel ves) get accessto international re-



search markets, ingtitutions, business opportuni-
ties, and other relevant resources? How interna-
tionally successful are the programme and project
outcomes?

Second, how well arethe Finnish structures, opera-
tions and operators integrated to the international
context —in this case particularly, how competitive
are Tekes and itstechnol ogy programmesin thein-
ternational arena, measured as their ability to at-
tract theinterest of the best institutes, the most ad-
vanced devel opment projects and the most compe-
tent companies and researchers to join them?

Several levels of internationalisation could be dis-
tinguished. These include, inter alia the systems
level, the institutional level, the operations level
and the substance |level. Here the systemslevel re-
ferstothecollaborativefunctioning of anational or
regional innovation system as awhole, the institu-
tional level to Tekes strategy, operations level to
the various mechanisms available and actions car-
ried out for internationalisation (in particular the
technology programmes) and finally the substance
level to the actual focus, content, quality and im-
pact of international activities. Asfar asit concerns

internationalisation at the systems level, this fals
out of the scope of this evaluation.

Equally, one can categorise theintensity of interna-
tionalisation into several stages, first being the
awareness of international developments and
openings, the second carrying out international
collaboration and the most intense being the full
inter national i ntegration of activities, mechanisms
or strategies. To these ends, Tekes and its technol-
ogy programmes are likely to have different roles.
The assumption was that Tekes, due to its partici-
pationininternational networksand organisations,
isreasonably well aware of European and other in-
ternational technology policy related operations
and developments and tries actively to position it-
self withinthat context. Thedegree of international
integration of Tekes (e.g. the opening of national
funding for foreign participants) will depend on
national technology policy decisions and the prog-
ress of European Research Area (ERA) in that re-

Spect.

For the Tekes technology programmes, the aware-
ness of other similar programmes and like compe-
tence abroad is crucially essential in particular at
the programme definition stage. How well that is

A

(Systems level)

Institutional level

Operations level

Substance level

International
awareness

International
collaboration

International
integration

Exhibit 1. Dimensions of internationalisation for technology programmes



gathered and systematically analysed and taken
into account isone subject of theassessment. Simi-
larly the question of how far and by what means
should the programmes seek for closer international
integration is at the core of this evaluation. The hy-
pothetical set up isillustrated in Exhibit 1.

The co-operation of Tekes with other Finnish or-
ganisations in support of companies and their
R&D activities has been thoroughly evaluated by
the ministry of trade and industry in 2001.1 The
suggestions? made have been addressed and fol-
lowed on by MTI. Further suggestions for in-
creased co-operation to thisend were also madein
the recent international evaluation of the innova-
tion support system of Finland.3 The evaluation at
hand builds on the findings and suggestions made
inearlier eval uations, with aspecific perspective of
Tekes technology programmes.

Thegeneral assumption in this evaluation was that
national technology programmesand their interna-
tionalisation processes are dependent on their op-
erational contexts. To this end, the evaluation had
to take into account a number of contextua or
framework conditions, which presumably would
explain the nature and possibly also the success of
the internationalisation. The assumed more indi-
rect conditions related to the type of programme
(cluster, innovation enhancing, targeted vs. um-
brella), the geographical focus of co-operation
(differencesin cultures and traditions, market con-
ditions, similar funding mechanisms, etc.), aswell
asto whether there had been previous programmes
or policy actions among the players.

The directly impacting operational framework for
internationalisation was assumed to relate to the
reasonsand rationalefor inter nationalisation (e.g.
up-grading of Finnish expertisein order to sustain
competitiveness), to the nature and ways how the
knowledge is transferred within co-operation
(up-stream vs. downstream) and to the legal and
policy conditions regulating and directing the in-
ternational co-operation in Tekes.

These framework conditions would theoretically
set the conditions, incentives and limits to the in-
ternational co-operation, which could be seen and
analysed by the volume, nature and quality of
internationalisation activities in technology pro-
grammes and their impact to programmes, their
participants, the research substance, business, etc.
This outset of the general operating conditionsfor
internati onalisation has been loosely illustrated in
Exhibit 2.

1.3 The evaluation subject -
issues being evaluated

This evaluation focuses on those Tekes technology
programmes (alongside with other measures at
Tekes) that have been or will be concluded during the
period of 2000-2004. Altogether 64 technology pro-
grammesfulfilled that criterion, of which seventeen
were still ongoing and 42 had evaluation or fina re-
portsavailablefor the eval uation purposes. Comple-
mentary documents, such as programme proposals
and presentations were also made available.

1 Kansainvélistymisen edistéminen — suomalainen intressi. Yritysten viennin ja kansainvélistymisen edistémisen (VKE)

-toimikunnan mietinté. KTM 16/2001

2 In short, the relevant suggestions relate to building up a national strategy for international competitiveness based on
knowledge and information, better exploiting the international growth potential of SMEs, keeping internationalisation as
part of national enterpise and competitiveness policy, enhancing the set of public services available for the support of
internationalisation of SMEs, intensifying the collaboration of Tekes, Finpro, Finnvera and TE —Centres, and in particular
including the promotion of internationalisation more closely to the technology programmes of Tekes by networking with

other operators.

3 International evaluation of the innovation support system in Finland, MTI 19.5.2003



GENERAL OPERATING CONTEXT

Programme type Lead area Policy life-cyle
o Cluster « Europe o No previous or similar programmes
« Innovation enhancing o USA o Links to other programmes
o Targeted o Far-East « Direct continuance for an earlier program
,~~” Regulative conditions "
| « Tekes funding regulations 3
INTERNATIONALISATION \_ o Legal issues i
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NIS competence level o Substance level
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competence
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Int. publications, promotion,
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competence
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Int. rationality I Int. Knowledge : International activities Impact
Why int. of R&D? : flows | What mechanisms in order What impacts int.
External factors, trends ! How int. of R&D? i to internationalise R&D? activities have
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« Technological ﬂ: « Horizontal :ﬂ o Seminars, visits, |~ End-users,

breakthroughs | e Systemic : Researcher mobility inst. actors

! :

] i

! |

! I

\ [}

Exhibit 2. Operational conditions for internationalisation in technology programmes

The general assumption was that internationalisa-
tion questions are relevant throughout the pro-
gramme life-cycle:

1. The definition and objective setting of a tech-
nology programme (industrial needs, techno-
logical visions, market and societal opportuni-
ties, available structures and competence, the
foreseen added value of the programme)

2. The structure, design, initiation and set-up of
the programme (targets), including their focus
and the financial framework and rules for par-
ticipation. Expected foreign participation.

3. Theimplementation and coordination of a pro-
gramme. Thelinkagestointernational networks
(EU FP, IRC, EUREKA,...). The programme
calls and project evaluations. Promotion of in-
ternational collaborations. Financing of inter-
national participation.

4. The exploitation of programme results and out-
comes, as well as programme follow-up.

Part of the assessment focused on the flexibility of
the regulations concerning the use of Tekes fund-
ing in the preparation and execution of interna-
tional projects and programmes. As compared to
the funding principles of the Academy of Finland,
for example, these regulations differ significantly.
To certain extent, the project selection criteriaand
funding regulations concerning foreign participa-
tion compose one practical definition of national
interest in technology programmes.

An overriding feature to this evaluation is the em-
ployment of several complementing methodol ogi-
cal approaches. This was deemed necessary for
reasons of complexity of internationalisation as a
phenomenon, as well as for the large size of pro-
grammes covered by the evaluation. The various
steps taken during the evaluation process areillus-
trated in Exhibit 3.



Programme data analysis:
— Further definition of evaluation objectives,
focus and methods
— Collection of Tekes’ internal programme material
— Analysis of documented internationalisation
aims and activities

v

Literature review:

General review of internationalisation
literature of R&D

Comparative analysis of internationalisation
schemes in other countries

Recognition of benchmarks and good
practices, including success factors
Assessment of general guidelines and
challenges posed by international technology
policy (e.g. ERA) to national programmes
Further conceptual development of
internationalisation assessment of R&D
programmes

v

Programme impact assessment:
— Interviews of key persons
o Tekes, MTI
o Key institutions
— Analysis of the written material
o Strategic guidelines
o Programme definitions
o Evaluation reports
o Final reports
— Programme interviews
o Programme co-ordinators
& managers
o Steering group members
— Programme & project surveys
o Concept & question definition
o Survey to programme coordinators
o Response analysis

Strategic analysis & recommendations: © Programme database

— Strategic analysis of collected data ¢ Full background report
- Internationalisation workshop
— Strategy seminar on internationalisation

of R&D programmes

— Development suggestions for
o Internationalisation strategy of Tekes,
o Mechanisms (programmes,...)
o Focus and ways to internationalise

v

Evaluation report

Exhibit 3. The evaluation process



2 Internationalisation of R&D — trends and issues

2.1 Trends impacting
internationalisation

The economic and technological globalisation has
catalysed internationalisation of research and de-
velopment work, innovation and the technol ogy-
based businesses. The reasonsbehind thisdevel op-
ment arelogical: internationalisation, competition
and co-operation help improve the quality of re-
search, reduce overlaps in the supply of knowl-
edge, pool existing resources into larger entities
and focus them on important activitiesin each or-
ganisation. Itisalsointhebest interest of any singe
actor, whether aresearcher, aresearch group or an
ingtitution, to make full use of all opportunities
available on a global basis, regardless of the na-
tional origin of those opportunities. By gathering
and combining resources across national bordersit
ispossibleto address problemsand achieveresults,
which would otherwise be beyond the reach of any
single organisation.

There are two main reasons why internationalisa-
tion is important in European innovation policy,
too. One is the globalisation of the economy, in
which the interplay between corporate R&D and
the various national contexts in which it operates
becomesonefactor influencing location more gen-
erally. National Innovation Systems therefore
compete to attract and retain corporate R&D. The
other isthestrong political drivetowardsEuropean
i ntegration —which we can perhaps see asmuch as
an attempt to create anew nation asamovement to-
wards true internationalisation.

2.1.1 Multinational companies and
the location of R&D

Therate of global expansion of multinational com-
panies (MNCs) has been increasing since the
1960s and has progressed through severa distinct
phases.* From the 1960s to the late 1970s, global
expansionwas primarily concerned with setting up
manufacturing and sales units abroad. This was
followed by aphase of providing design and devel -
opment support to overseas units until the mid-
1980s. Subsequently, multinational s have become
more sensitiveto theideaof exploiting the national
innovation systems and sophisticated markets of
the countries in which they locate. Many have
therefore strengthened their R&D capabilities
abroad.® At the same time, product line responsi-
bilities have increasingly been decentralised to
units overseas.

Since the mid 1990s, however, multinationals
R& D activities have tended to undergo consolida-
tion and streamlining. The results have been
two-fold: increased competition among R&D
units (and thus increasing concentration of re-
search activity); and increased emphasis on appli-
cation-oriented research and devel opment. Funda-
mental research has tended to be squeezed off the
corporate research agenda, leaving many compa-
nies more dependent on external knowledge
sources than they were previously. These external
sources include the public sector, R&D networks
and associations and mixed arrangements involv-
ing both, such as the Medial.ab or the campus-
based ‘ competence centres’ appearing in anumber
of countries for fundamental research.

4 Alexander Gerybadze and Guido Reger, ‘ Globalisation of R& D: recent changes in the management of innovation
in transnational corporations’, Research Policy, Vol. 28, Nos. 2-3, 1999

5 Frieder Meyer-Krahmer and Guido Reger, ‘New perspectives on the innovation strategies of multinational enterprises:
lessons for technology policy in Europe, Research Policy, Vol. 28, No. 7, 1999



So far, patterns of internationalisation show aten-
dency for ‘Triadisation’ rather than globalisation
of R&D.6 That is, the international R&D effort is
concentratedinthe‘ Triad’ of the USA, Europeand
Japan. European firms are most active in interna-
tionalising R& D7, followed by the USA and Japan
(undertaking 58%, a third and 10% of al interna-
tionalised R&D respectively).8 Within the Triad,
research is further concentrated® within existing
agglomerations. Anecdotally, it appears that the
‘Triad' for this purpose may be expanding to in-
cludepartsof China, asforeign companiesbeginto
locate aspects of R&D there.

The traditional production-led view of interna-
tional research suggests that overseas research is
concerned with the support of local manufacturing
units and the adaptation of products to local mar-
kets.10 Underpinning this explanation is Vernon's
product cycle hypothesis.ll Vernon argues that
companies develop products in response to home
market needs and that products areinitially manu-
factured locally to supply these markets. However,
through the duration of the product lifecycle, costs
of production become increasingly important in
competition and firms shift their manufacturing
units abroad to access more advantageous factors
of production, often cheap labour. Production (of
standardised products) therefore ‘trickles down’
from high- to low-cost locations and from sophisti-
cated to less sophisticated markets. This makes

space for innovation in the home market, and the
multinational ‘rolls over’ into new generations of
products. Induetime, local R& D unitsareset upto
support overseas manufacturing operations, but
are primarily concerned with adapting products to
local tastes and standards. Process based innova-
tion is common and is often regarded as subordi-
nate to research in the home nation.

Vernon's account was not abad oneinitstimeand
place—1960s USA —but the realities he described
have been changing and the behaviour he describes
isnolonger theonly one—thoughitisstill, inmod-
ified form, important. Inthecurrent literature, such
international research linked to international pro-
duction is being described as home-base exploit-
ing (HBE).12 In other wordsforeign research units
are concerned with exploiting technological capa-
bilities that are developed at home.

A second view of international corporate R&D lo-
cation involves a learning role for foreign-based
research, accessing new knowledge and capabili-
ties. International research is about the exploita-
tion of global science and technology?3 rather than
the firm’s existing capabilities, and is described as
home-baseaugmenting (HBA).1* Inthiscase, na-
tional resources (in the form of research capabili-
ties) arenot adequate to meet firm reguirements, so
multinational sare forced abroad in search of inter-
national resources. For example, Patel and Pavitt

6 Frieder Meyer-Krahmer and Guido Reger, Op Cit; Walter Kuemmerle, ‘ Foreign direct investment in industrial research in
the pharmaceutical and electronics industries — results from a survey of multinational firms', Research Policy, Vol 28,
Nos. 2-3, 1999; Maximilian von Zedtwitz and Oliver Gassmann, ‘Market versus technology drive in R&D
internationalisation: four different patterns of managing research and development’, Research Policy, Vol. 31, No. 4, 2002
7 Thisis mostly in connection with intra-European internationalisation

8 Pari Patel and Modesto Vega, ‘ Patterns of internationalisation or corporate technology: location vs. home country

advantages', Research Policy, Vol. 28, No.s 2-3, 1999

9 Celine Rozenblat and Denise Pumain. ‘ The location of multinational firmsin the European Urban’, Urban Studies, Vol.
30, Issue 10, December 1993; John Cantwell and Simona lammarino, ‘Multinational Corporations and the Location of
Technological Innovation in the UK regions’, Regional Studies, Vol. 34 Issue 4, June 2000

10 Walter Kuemmerle, Op Cit

11 Raymond Vernon, ‘International Investment and International Trade in the Product Cycle’, Quarterly Journal of Economics,
LXXX, May 1966; Raymond Vernon, Storm over the Multinationals: The Real Issues, New Y ork: Macmillan, 1977

12 Walter Kuemmerle, Op Cit Frieder Meyer-Krahmer and Guido Reger, Op Cit; Daniele Archibugi and Simona lammarino,
‘The policy implications of the globalisation of innovation’, Research Policy, Vol. 28, Nos. 2-3, 1999

13 Frieder Meyer-Krahmer and Guido Reger, Op Cit; Daniele Archibugi and Simona lammarino, ‘ The policy implications of
the globalisation of innovation’, Research Policy, Vol. 28, Nos. 2-3, 1999

14 Walter Kuemmerle, Op Cit



note that Japanese and German firms have been
forced to seek skillsinthe USin high technologies
and molecular biology.1®

It seems that small country-based multinationals
tend to be early moversinto both production-based
(HBE) and learning-based (HBA16) Internationali-
sation of R& D —driven by the limited size and re-
sources of their home countries.

Quantitatively, however that HBE sites are domi-
nant with 75% of multinationals' technological in-
novations abroad being madein fieldswherefirms
have home advantage.1” For example US firms go
abroad in the computer industry, Germany, Swit-
zerland and UK in organic chemicals and pharma-
ceuticals and Japan in image and sound —all fields
inwhichthey aretechnologically strong at home.

Thelocation choices of HBE and HBA sitesreflect
their differences in function.

Kummerle's survey (Exhibit 4) shows that HBE
R&D sites are significantly more likely than HBA
ones to locate close to an existing factory and an
important market. HBA sites are significantly
morelikely than HBE sitesto locate in close prox-
imity to a university.

In recent years, however, in many industries the
pattern of competition has been changing. Product
cyclesare becoming shorter and this hasincreased
the need for timely product development. Asare-
sult, research focus has become more *near-to-
market’ and there is increased need for integrated
design and manufacture. The role of the produc-
tion-led (HBE) foreign-based research unit has
therefore become moreimportant to business strat-

egy.

Exhibit 4. Location characteristics of R&D
Sites'8

Location characteristics HBA HBE
facilities facilities

Site in proximity to 52 20

a university

Site in proximity of 11 46

existing factory

Site in proximity to 22 79
important market

Site location chosen 6 11
because of host-country
government pressure

Some have argued that * dynamic-value' driversare
becoming more important than static cost consid-
erationswhen it comesto location decisions. That
is, firms are becoming more interested in factors
that encourage innovation such asleading markets
and innovative clients. Many companies are allo-
cating responsibility for product lines to different
subsidiaries around the world. Qualitative motives
such as learning from technological excellence,
lead markets and dynamic interactionsin the value
chain are becoming more central to driving loca-
tion choices than static cost considerations.!® Of
particular importance is that a widening range of
countries is interesting because they provide
strong innovation stimuli and good innovation en-
vironments. It isby no meansany longer automatic
that the US market is the best place to do every-
thing, aswasimplicitly assumed in Vernon's anal -
ysis. Inthesenseof product lineresponsibility, and
at least the development work that goes with it,
multinationals may often be thought of as having
multiple‘home’ countries. Their choiceof ‘ homes
is deliberate, and may change over time.

15 Pari Patel and Keith Pavitt, ‘National systems of innovation under strain: the internationalisation of corporate R&D,
Electronic working paper series, paper no 22, SPRU, University of Sussex, May 1998

16 Christian Le Bas and Christophe Sierra, ‘ Location versus home country advantages in R&D activities:
some further results on multinationals' location strategies’, Research policy , Vol. 31, No. 4, 2002

17 Pari Patel and Modesto Vega, Op Cit
18 Walter Kuemmerle, Op Cit
19 Ibid; Alexander Gerybadze and Guido Reger, Op Cit



These shifts obviously have important implica-
tions for decisions about locating R&D. One is
that, astheimportance and complexity of theR&D
done in production (HBE) locations increases, so
does the importance of a high-quality higher edu-
cation and research sector in determining plant lo-
cation. However, while a strong knowledge infra-
structure isimportant, it is not sufficient to deter-
mine plant location. The quality of other aspects of
theinnovation system — on both the supply and the
demand sides—al so becomes moreimportant. The
presence of a world class research capability is
more likely to attract learning (HBA) R&D. But
the ideal learning investment from the company
perspectiveisoneinamarket from which the com-
pany can also learn. For both types of R&D, na
tional investmentsin the knowledge infrastructure
cantherefore be helpful, but are not likely to be de-
cisive, in securing inward investment of R&D.

2.1.2 Knowledge-intensive
internationalisation

The two most relevant theoretical frameworks for
understanding firm internationalisation are the
processtheory of internationalisation and the* new
venture internationalisation’ framework. An un-
derstanding of theseisimportant for understanding
the potential internationalisation effects of tech-
nology programmes. The process theory takes the
position that internationalisation represents a
move to the unknown for the firm, asthe firm ven-
turesfromitsfamiliar domestic businessdomainto
new cultural and ingtitutional environments. Be-
cause of this, the decision to internationaliseis not
taken lightly. Rather than venturing to the interna-
tional markets early on, the process theory sug-
gests that firms initiate their internationalisation
processes gradually and late, and even then by
moving first to neighbouring countries and using
relatively simple and manageable forms of opera-
tion, suchasdirect andindirect exports. Asthefirm
gradually gathers experience from foreign mar-
kets, it becomes more confident and can move to
more distant countries and use more complex
modes of operation.

Thenew ventur einter nationalisation framewor k
takes a dlightly different approach. Rather than

10

testing the water first with their toes, many new
ventures, particularly in dynamic and knowl-
edge-intensive sectors are able to take even quite
bold steps and choose their target markets and
modes of operation by using the size of opportu-
nity, rather than manageability, astheir main selec-
tion criterion. New knowledge-intensive ventures
are able to do this because of the entrepreneurial
vision and competenciesof their management, and
they are also forced to movefast if they areto take
advantage of rapidly opening and closing windows
of opportunity.

The two theories suggest two completely different
models of internationalisation: one slow and grad-
ual, one rapid and proactive. One of the two theo-
ries has been developed in the context of low- to
medium technology sectors, whereasthe other has
been modelled primarily using knowledge-inten-
sive sectors as an example. This does not mean,
however, that the mode of internationalisation
would necessarily depend on sector technology in-
tensity. The two models do suggest quite different
policy implications, however. Whereas the tradi-
tional process model emphasises, at least initialy,
indirect and direct exports, the new venture inter-
nationalisation model tends to advocate the use of
much more complicated modesof international en-
try, such as alliances and R& D-intensive collabo-
rations.

From the resource-based perspective, two different
modes of internationalisation can be distinguished,
depending on whether the resources necessary for
the creation of value-added can befound within na-
tional borders, or whether the critical resourcesare
dispersed across several countries. In the previous
case, an industrial firm can generate the entire
value-added domestically, and then export the re-
sulting products and services. In this, home-base
leveraging mode of internationalisation, the firm
is faced with arelatively easier coordination task,
astheresourcesand activitiesto be coordinated lay
primarily within national borders. This means, for
example, that the organisation can be staffed with
employees of the same national and cultural back-
ground, thereby facilitating internal communica-
tion and coordination.



However, if the critical resources are not confined
within national borders, the coordination task be-
comes more complex, as the creation of value-
added outputs requires the international coordina-
tion of resourceinputs. In this, home-base exten-
sion mode of internationalisation, the internation-
aising firm needsto extend the scope of itsorgani-
sation to include also foreign units. Therefore, the
modes of internationalisation are more hands-on
and require greater organisational skill.

The distinction between “home-base leveraging’
and “ home-based extension” modesof internation-
alisation also carriesimplicationsfor policy. If the
firm generatesits entire value-added using domes-
tic resources only, then its export success will de-
pend on the quality of those resources. Thisisalso
one essential aspect of Porter’'s well known “dia-
mond” model, which emphasises the importance
of domestic demand conditions for industrial suc-
cess. If theresources are dispersed internationally,
exports are often not the only or even the main
mode of internationalisation—rather, thefirm must
develop arelatively complex, international web of
operations, which then generates its value-adding
outputs.

What, then, are the implications of the different
modes of internationalisation for the design and im-
plementation of national technology programmes?
Anoverview of thereceived literature suggeststhat,
infact, relatively littleisknown about the relation-
ships between internationalisation and technol ogi-
cal development. In most frameworks, technolo-
giesaretreated as an enabling component of inter-
nationalisation: technology is created in one place
and then used to fuel the firm’s international ex-
pansion. Thisthinkingisvisiblein boththe process
and new venture internationalisation frameworks,
as well as in the “home-base leveraging” frame-
work. Thisthinking is, however, also quiterestric-
tive and simplistic, and mostly applicablein situa-
tions where the domestic conditions are sophisti-
cated enough to generate outputs that can be sold
internationally. It does not explain, for example,
why anumber of Finnish software firms have con-
sidered it necessary to establish asubsidiary in Sil-
icon Valley.

A largely ignored notion of received internationali-
sation theoriesisthat internationalisation can be as
much, and sometimeseven more, about thegenera-
tion of new technologies and other value-added
outputs, rather than about the expl oitation of them.
It s against this light that the exodus of many a
Finnish software firm to Silicon Valley becomes
more understandable: in order to be ableto develop
the required technology outputs and to access the
critical resources and knowledge externalities, itis
sometimes necessary to migrate across the globe,
simply to stay in the game.

Internationalisation, then, can be as much about
thegeneration of new technologiesasitisabout the
exploitation of domestically generated technol ogi-
cal outputs. This point is emphasised by some re-
cent empirical studies that show that internation-
alisation itself can, in fact, provide a boost for a
given firm’'s technological development activities.
Innovation and internationalisation are positively
associated, but the direction of causality can, in
fact, work both ways.

There are many reasons why internationalisation
can provide a boost for technological learning. As
the internationalising firm enters new markets, it
also faces more varied environments. Greater
knowledge variety is often associated with faster
learning. Also, the very process of developing
competencies to manage increased organisational
complexity may boost the firm’s dynamic ability.
Finally, internationalising firms, by virtue of get-
ting closer to their foreign customers than tradi-
tionally exporting firms, will also have more op-
portunities to learn about their customers' real
needsand apply thesetotheir product devel opment
activity.

A final aspect of internationalisation and technol-
ogy concernsthe dynamicsof international knowl-
edge flows. Because national technology pro-
grammes target both firms and universities, it is
necessary to distinguish between upstream and
downstream modes of internationalisation. We
use the term * upstream internationalisation’ to re-
fer to a situation in which a Finnish firm or are-
search institution connects to foreign sources of
technology and R&D.
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Upstream internationalisation is very much, but
not exclusively, about the sourcing of foreign tech-
nologies®. Downstream internationalisation, for
its part, refersto asituation in which agiven Finn-
ishfirm or research institute connectsto customers
and technology users abroad, in an effort to sell
more technology outputs to these. Also horizontal
internationalisation activities can be identified, in
which firms and research institutions interact with
their counterparts in an effort to create mutually
beneficial shared resources, such as new techno-
logical standards.

The distinction between upstream, downstream,
and horizontal internationalisation activitiesisim-
portant for understanding the dynamics of interna-
tionally interacting innovation systems. For one
thing, different internationalisation activities— up-
stream, downstream, and horizontal — are associ-
ated with different kinds of technology and know!-
edge flows. Whereas upstream activities are help-
ful in generating accessto foreign sources of tech-
nology and in ‘importing’ foreign-based inputs of
‘raw’ technologies to Finland, downstream activi-
ties are important, not only for the exports of
knowledge and technol ogy outputs, but alsofor the
‘shaping’ of Finnish-based technologies so that
these become more amenable to international dif-
fusion.

Knowledge-intensive products and services, such
as those associated with new technologies, are of -
ten quite context-dependent, in the sense that to
provide asourcefor value creation, they need to fit
withtheir context. Itisnot at all evident that, for ex-
ample, a technology item developed in one na-
tional context could be rapidly and easily applied
in another, perhaps different, context. This is be-
cause of the so called ‘ socia shaping’ of technolo-
gies, which is particularly visible at the user inter-
face. Different national contexts and different cul-
turesmay differ in the waysthings are done, and it
is sometimes important to link such impulses to
domestic technology development activities.

As asummary of the brief theory review, we can

observe that:

« thetraditional export model of internationalisa-
tion, while still relevant, does not represent the
only possible mode of internationalisation, nor
does it necessarily always represent the most
relevant one, especially where knowledge-in-
tensive sectors are concerned

 the new venture mode of internationalisation,
often in evidence in knowledge-intensive sec-
tors, is both more demanding and requires dif-
ferent forms of support than the traditional ex-
port-oriented and gradual mode of international
expansion. Programme activities that fit one
mode may not be optimal for the other. Tradi-
tionally, internationalisation support has very
much focused on export support, and the more
demanding forms of internationalisation have
tended to be less in the focus of support initia-
tives

« thelinks between internationalisation and inno-
vation are complex and reciprocal. In other
words, internationalisation is not only about
commercialising technologiesdevelopedin Fin-
land. Depending on the sector, also other moti-
vations, such as resource access and control,
technology development, and the development
of shared network assets can be relevant. Also,
while innovation often drives internationalisa-
tion, there is aso considerable evidence of an
opposite effect, when internationalisation itself
boosts |earning and innovation within the inter-
nationalising firm

« wheretechnology programmesare concerned, it
is not sufficient to focus on direct firm-level
internationalisation outcomes only. Because
technology programmes target both firms and
researchinstitutions, it is of equal importanceto
include those, too, in the analysis of technology
programme internationalisation effects

« inanalysinginternationalisation effectsand out-
comes, it is important to distinguish between
different types of knowledge flows (upstream,
downstream, and horizontal), since these may
be associated with different kinds of motiva-
tions, activities, and benefits at the project level.

20 Here, 'sourcing’ refers to both the acquisition of technology and R& D inputs from foreign parties, but also to joint

research and development activities with these (co-creation).
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Also, the different mechanisms may vary in
terms of their impact on the dynamic of the na-
tional innovation system

Thereview of project-level empirical dataon tech-
nology programmeinternationalisation effectshas
been designed to take the above observations into
account.

2.1.3 European Integration and
Internationalisation

Internationalisation and European integration of
R& D has been a goal of the devel oping European
Union since the days of the coal and steel commu-
nity. At this stage, thereisvery little literature that
examinesinternationalisation in innovation policy
and, as far as we can determine, none that dupli-
cates the mission of this report.

Most of what has been written about policy has
been generated in the process of launching the
ERA concept. One key study?! mapped cross-bor-
der co-operation within national programmes of
research and technological development among
the EU and EEA member states. It identified 3
types of programmes

Category one programmes, which explicitly fore-
see participation by non-residents. These ac-
counted for about 10% of the programmes sur-
veyed, and were found in Denmark, Germany,
France, Luxembourg, Austria, the UK and Nor-
way. Foreign participation was generally foreseen
incaseswhereit would add valueto the national ef-
fort, and was generally subject to limitations— es-
pecialy that foreign participants could not lead
consortium projects. Implicit criteria also tended

to limit the extent to which foreign participation
would be permitted.

Category two programmes that do not explicitly
exclude non-residents. These accounted for the
bulk (perhaps 80%) of programmes in operation.
The role of non-residents could generally be con-
sidered case by case, but there was a genera as-
sumption that programmes were national in char-
acter and that theissuewoul d thereforenot arise.

Category three programmes, which explicitly ex-
cluded non-residents. Amusingly, in many cases,
the exclusion resulted from conditions applied to
European structural funds.

Thereappeared to beanumber of factorswhich de-
termined a programme management team’s inter-
est in cross-border projects. These included

e Thematurity of the public research funding
system. Category Two programmes with an in-
ternational outlook are more evident in the
larger economies and those with long-estab-
lished public research systems

e The Agency or programme's primary pur-
pose. Therewasaclear split between those pro-
grammes dealing with scientific issues? (more
European Partnerships) and those programmes
dealing with issues of interest to a geographi-
cally more immediate group (e.g. cost-shared
applied research programmes directed to na-
tional competitiveness or technology transfer
programmes directed to SMEs).?

e Thelevel of management autonomy of Agency
officials and independent programme manage-
ment organisations (e.g. Projekttréger). In
countries like Sweden or France or the UK
programme managers work within tight finan-
cial controls but high degree of autonomy

21 Technopoalis, VDI-VDE-IT, IKEI and Logotech, Cross-Border Co-operation within National RTD Programmes, report to

DG XIlI, Brighton: Technopolis, 1999

22 Science typically deals with fundamental issues that are understood by small numbers of individuals who for a variety of
social and intellectual reasons will seek out their specialist counterparts across the globe; these international communities

can be found in say mathematics or plant genome research.

23 National research programmes that underpin national policy or government services (for example occupational safety and
health) operate a more corporate model of programme management than is the case with programmes administered by say
Research Councils. The former will tend to prize customer-service issues (reliability, timeliness, etc.) at least as much as
scientific quality or technological novelty. Indeed, the UK Ministry with responsibility for national planning regulations
commissions research of a deeply practical nature within a framework of what is called ‘ scientific adequacy’.
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e The experience and philosophy of the pro-
grammemanager and hisor her immediate ad-
visers (e.g. Programme Steering Committeg).
We found Agencies in a number of Member
States and EEA countries where Category Two
programmes with an international outlook were
run alongside Category Two programmes — in
similar disciplinary areas — where the manage-
ment team indicated that non-residentswere not
eligible to participate

While national programmes, in practice, were not
internationalised, there were and are alarge num-
ber of multi-lateral programmes, generally focus-
ing more on research than innovation.?*

A review?? of eight countriesfound strategic rheto-
ric across the board, and in some cases there had
been someinstitutional adjustments. However, no
country hasastrategy towardsinternationalisation.
At the same timethere is neither consensual prob-
lem definition within the administration, nor inte-
grated sets of measures, nor a horizontal unit for
ensuring coherence. Overall, the internationa in-
struments are an appendage of the nationally ori-
ented strategies, and not a horizontal dimension or
integrated part of it.

Thereport givesasensethat the growing use of more
complex instruments — sometimes known as
Multi-Actor, Multi-Measure programmes — such as
various kinds of competence centres are causing
some degree of internationalisation in innovation
policy ‘by theback door.” Such instrumentsdea with
various kinds of clusters and networks, whose shape
is determined more by economic redlity than admin-
istrative decision and which are therefore much more
likely to have an international dimension.

In 2002, the monitoring panel for the Framework
Programme found that the European Commission
itself “lacks a coherent strategy for international
co-operation” and that “three years after the ERA
initiative waslaunched, most member statesdo not
appear to be prepared to participate fully”. Mem-

ber states, especially the smaller ones, were “not
enthusiastic” about ERA, nor were they content
with the new instruments of the Sixth Framework
Programme.

The available indications, therefore, are that the
EU policy drivefor internationalisation, especially
in the context of ERA, has not led to strategic
change at the level of the EU and EEA 18. Asthe
exampleof Estoniaillustrates, it has probably been
more directly influential in the Accession States.
Sincethey areradically restructuring their research
and innovation policies as they enter the Union,
current Commission thinking and programmes are
much more influential for them than for longer es-
tablished EU/EEA members — especialy as for
them the Commission’s ideas are accompanied by
afat cheque.

2.2 Finnish policy for international
co-operation in R&D

Internationalisation features increasingly promi-
nently in the national strategies of all knowledge-
intensive societi es. Because of thepervasive nature
of the economic and technologica globalisation
trend, itisimportant for knowledge-intensive soci-
eties to devise and implement global innovation
strategies addressing such issues as global knowl-
edge sharing, sourcing and liaisons. In the knowl-
edge-intensive global economy, no country can
surviveinisolation. This conclusion holds particu-
larly for small and open knowledge-intensive soci-
eties such as Finland.

InFinland, the public promotion and steering of re-
search and development islargely the responsihbil-
ity of the national funding and expert organisations
such as Tekes, Sitra, and the Academy of Finland,
together with other public and private sector opera-
tors. To large extent, this applies for the interna-
tionalisation of research and devel opment, too. Al-
though the general principles for international re-

24 Technopolis, The Evolution of Multilateral Public RTD Schemes in Europe, report to the European Commission DG XI|,

Brighton” Technopolis, 1999

25 Jakob Edler, Patries Boekholt and others, Internationalisierungsstrategien in der Wissenschafts- und Forschungspolitik:
Best Practices im internationalen Vergleich, Bonn: BMBF, 2001
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search co-operation are defined by the Scienceand
Technology Policy Council and often adopted by
the Ministerial Council for EU affairs or the Gov-
ernment itself28, the practical definition andimple-
mentation of internationalisation of Finnish R&D
remains in the hands of these expert and funding
organisations.

The national R& D support organisations are faced
with an important number of internationalisation
challenges, such as the opening-up of national re-
search programmes; rapidincreaseininternational
grant applications and in international mobility of
researchers; increasing emphasis on international
co-operation skills and their upgrading; rapid
internationalisation of funding instruments; and
the increasing need to devel op selective and flexi-
ble R& D decision-making due to expanding inter-
national cooperation and competition. Main-
taining a position of leadership in international
R&D networks demands new kinds of thinking
and attitudes, new knowledge and new skillsfrom
national R& D operators.

The key elements of current national strategy for
promoting internationalisation and international
co-operationinthefield of science, technology and
innovation are concisely formulated into the latest
review of the Science and Technology Policy
Council of Finland:%”

A systematic aspiration to create innovations
cannot be limited to the national setting and
traditional international cooperation. Interna-
tionalisation must proceed at the level of the
innovation system as a whole, and Finland
must be able to internationalise its own oper-
ations and its national science and technology
institutions.

The challenges work both ways. What Finland
needs above all in order to be able to compete
for competent researchers and research re-
sources, projects and business enterprise re-
search and development with other countries
is quality. On the other hand, Finnish players
must be equipped to take part in and make
use of cooperation openings.

According to the Council, internationalisation of
R&D at European level is notably influenced by
growing international co-operation due to the en-
largement of the EU, the creation of European Re-
search Area(ERA) and itsimplementation through
the Sixth EU Framework Programme. The objec-
tive of the ERA isto raise European scientific and
technological performance and, through it, thein-
dustrial and economic competitiveness of the Eu-
ropean continent so as to match the World's lead-
ing-edge standards. This is done primarily by en-
hancing research and researcher training in fields
of prime European interest, aswell as by facilitat-
ing researcher mobility acrossthe Member States.

The European Research Area can provide an im-
portant mechanism for intensifying co-operation
and network building at the European level and, ul-
timately to improve the quality and competitive-
ness of European education, research and knowl-
edge-intensive businesses in relation to the other
major economic areasinthe World. Fromthe Finn-
ish perspective, the developing and intensifying
European research can also provide opportunities
tofurther boost the Northern Dimension of the EU,
including bilateral cross-border and Nordic coop-
eration, thefirst examplebeing the preparation of a
Nordic Research and Innovation Area (NORIA),
for which a plan has been adopted by the Nordic
Council of Ministersin fall 2003.

Although European research co-operation repre-
sentsthelargest areaof multilateral agreementsfor
Finnish research, the co-operation interests of
Finnish research and business institutions are not
limited only to Europe. Particularly Finnish com-
panies, but perhaps more increasingly also the
Finnish research institutions and universities have
important interests for example in North America
and in the Far East. Without neglecting the impor-
tance of increasing European research co-opera-
tion, there are many regions, countries and conti-
nents outside of Europe providing interesting
co-operation possibilities in rapidly developing
business environments and World-class resources
for R&D collaboration. This gives a good reason

26 e.g. The Finnish Policy Guidelines Regarding EU R&D activities, Committee for EU Affairs, MTI 1995

27 Knowledge, Innovation and Internationalisation, STPC 2003.
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to consider ways and strategies for extending our
national effortsininternationalisation of R& D also
beyond the more familiar European context.

2.3 Tekes’ strategy for
international co-operation

While internationalisation of R&D has mainly
been driven by business and industry, also public
organisations have been active in this area. Gov-
ernment intervention to support internationalisa-
tionof R& D istypically justified by market failure,
systemicfailure, and structural rigidity arguments.

Tekes strategy for internationalisation of R&D is
not a publicly available document. It is a set of
practically applied guidelines and principles, with
an aim to promote the competitiveness of Finnish
business life and industry by facilitating interna-
tional co-operation and internationalisation. Tekes
facilitates international collaborative efforts of its
clientsand offersfor that purpose severa services,
as well asfinancia support.

The four mechanisms featured in the internation-
alisation strategy of Tekes are: selective project
funding, national technology programmes, the
promotion of innovative activity, aswell asthe de-
velopment of the innovation environments.

International co-operation is closely linked to
Tekes technology programmes: Tekes plays an ac-
tiveroleinthe preparation and co-ordination of both
national and international R&D programmes in

Finland. Furthermore, the relative importance of
international R&D projects of Tekes has grown
over the past years. In 2002 Tekes funded 2017
projects, of which 754 carried an international ele-
ment (37%)28. In terms of funding, more than half
(55%) of the funding of research projects and al-
most half (45%) of company projectswereinterna-
tional.

Internationally conducted R& D projects also tend
to be larger than purely domestic projects. The to-
tal value of international projects funded by Tekes
was 196 million euros in 2002, representing al-
ready morethan half of thetotal project funding of
Tekes (51%). The largest countries of collabora-
tion are EU /EEA (52%), USA (27%) and Japan
(5%). Of these, the share of EU / EEA and USA
have grown the fastest.

Regarding the purpose and content of international
collaboration, the most important element has
been the exchange and sourcing of information
in Tekes R& D projects, which has been present in
approximately half of Tekes-funded international
R&D projects. Approximately half of such ex-
changes were exchanges of information (two-di-
rectional), while the second half represented or-
ganised sourcing of information (one-directional)
from abroad. The second most important interna-
tional R& D element (roughly every fourthinterna-
tional Tekes project) has been a joint project or
joint venture. The remaining Tekes-funded inter-
national projects (about one fourth) have concen-
trated on resear cher mobility & exchange, tech-
nology transfer and other forms of international
R&D collaboration.

[ Activation for innovation

International Regional

[ Technology programmes

\

[ Selective project funding

\ nationalisation

/ technological
co-operation
and inter-

technological
co-operation
and promotion
of regional

of companies success

| Development of the innovation environment

Exhibit 5. International activities in Tekes strategy

28 According to Tekes Annual Review 2003, the respective numbers for 2003 are 2196 projects, of which 808 international .
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29 International co-operation in technology 2002, separate report by Tekes 22.5.2003
30 Ibid.



Inadditionto theinternational collaborations men-
tioned above, Tekes also supports the preparation
of proposals for international R&D programmes.
These supportive actions concern EU Framework
Programme (in FP6 the integrated programmes,
Networks of Excellence, STREP, CRAFT, aswell
as Coordinated Actions and Special Support Ac-
tions), the EUREKA, COST and ESA collabora-
tion aswell asother European R& D collaboration.
Alongside the European research collaborations,
Tekes has signed direct collaborative agreements
with operators in the USA, Japan and China.

There arethreefoci in the strategy for internation-

alisationandinternational collaborationin Tekes:

1. For the European R&D networks (EU FPs,
EUREKA, COST, ESA) the main aim is to
maintain current good participation level, while
improving the quality of participation and in-
tensifying networking and mutual exchanges.

2. Towards the currently leading technological
regions (USA, Japan) the main aim is to in-
crease collaboration and to strengthen the exist-
ing networks.

3. Towards regions of potential or rapid techno-
logical development (South Korea, China, Is-
rael,...) the main aim is to assess and monitor
the development of innovation environments
and to collaborate in clearly focused fields.

Within the Finnish national system of innovation,
Tekes works in close collaboration with other na-
tional organisations supporting export, interna-
tionalisation and international co-operation —
namely, Finpro, Finnvera, and Finfund.

Tekesand Finnishresearchershavein general been
reasonably successful in international arena. The
statistics indicate (September 2003) that Finnish
researchers were participating in more than every
tenth EU proposal (four timesour relative volume,
in total 4 994 participations) and the success-rate
remains steadily above the EU average (31%), be-
ing institutionally highest for the large companies
(32%) and research ingtitutions (32%) and for
programmesin the Fusion (100%), Fission (49%),
Inco (44%) and Growth (39%).

2.4 Internationalisation from
the perspective of R&D
and innovation

The development of Finnish science and research
on a wide front is directly linked to the interna-
tional co-operation pursued, its extent and qual-
ity.31 The expansion of Finnish research during the
1990s improved the chances of taking an active
partininternational top-level research and expl oit-
ingitsresults. Alongside EU co-operation, oneim-
portant channel for thisis participation in interna-
tional science and technology organisations and
their projects. These represent a substantial part of
top international research in both qualitative and
quantitative terms. Since Finland does not always
have the physical and intellectual resources needed
for mgjor projectsin either the production or utilisa-
tion of knowledge, thisfurther emphasi sesthe need
to consider large-scal e participations case-by- case.
To thisend, thereis amore general policy regard-
ing Finland’s participation in international organi-
sations and large-scale projects currently under
preparation.

Theinternational networks, inwhich Tekespartici-

pates, as well as the direct bilateral agreements

with foreign operators, have several expected ben-
efits according to their type and focus. In short,
they are to provide:

e elements of foresight and strategic vision for
Tekes, the programmes and other Finnish opera-
tors (e.g. NISTEPR, IFTF)

e new expertise, knowledge and understanding
for the benefit of basic research in Finland (e.g.
NIST, COST)

 accessfor Finnishresearchersin global standard
resear ch programmesand projects (e.g. Berke-
ley, MIT, Stanford

 challenging co-operation and alliances for ap-
plied resear ch and standards (e.g. IMS, NEDO,
NI)

« opportunities for joint product and process de-
velopment andjoint ventures(e.g. ESA, CERN,
CRAFT, EU FP)

31 in Knowledge, Innovation and I nternationalisation, Science and Technology Policy Council of Finland, 2003.
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 possibilitiesfor direct technology transfer and
diffusion (e.g. EUREKA, IRC)

e access to business intelligence and interna-
tional markets (e.g. UCLA)

2.5 The nature and role of
technology programmes

Tekestechnology programmes are used asfunding
instruments to direct national research and devel-
opment efforts of enterprises, research institutions
and universities into selected technologies, prior-
ity themesor similar missions. Compared to broad,
openly managed research programmes and net-
works, Tekes technology programmes are in prin-
ciple target or mission oriented schemes.

According to recent analysis by Tekes, technology
programmes have become increasingly important
instruments for the implementation of national
technology policy.32In 2003 Tekeswasrunning 33
technology programmes and participating in nine
jointly funded technology or research programmes
that were co-ordinated by other organisations.
Roughly 60% of the Tekesannual budget wasallo-
cated through technology programmes (i.e. 222
million euros in 2002).

During the 1980's Tekes technology programmes
were focused on accessing and managing rapidly
developing technologies for industrial purposes,
such as electronic and telecommunications and
materials technologies. Later in the 1990's the
scope of technology programmes has been broad-
ened and other issues, namely the changesin com-
petitive environments of enterprises or regulatory
issues have been included into the topics of tech-
nology programmes, t00.33 Many technology
programmesin fact cover amuch broader mission

than just technology, for example enhancing the
development and competitiveness of an industrial
cluster. More recently elements of foresight, as
well asinternationalisation have been emphasised
with regard to future technology programmes.

Altogether 385 (43%) of the 895 projects funded
during 2002 under Tekes technology programmes
included international activities. Exhibit 8 shows
that TekesR& D projectsfunded under thetechnol-
ogy programmes have a stronger orientation to-
wards international co-operation than their coun-
terparts outside the programmes.

The size and focus of Tekes technology pro-
grammesvariesconsiderably acrossthe programme
portfolio. The duration of programmes is usualy
between 4-6 yearsand their budgetsrangefromfew
millions euros to over two hundred million euros.
Tekes typicaly funds around 50% of the pro-
gramme budgets.

From participant perspective, thebenefit of joining
atechnology programmeinstead of applying for so
called‘freefunding’ isnot with anincreased possi-
hility of getting funding,3* 3> but rather with the
networking and spill over effects of other similar
projects under the programme. Programmes also
identify areas of industrial, economic and even so-
cietal relevance and provide an operational context
for joint research activities.

Funding allocated to technology programmes has
increased significantly over the years. At the same
time the average size of a research project has in-
creased, whilethe average number of projectsunder
oneprogrammehasremained moreor lessthesame.
Theroleof large enterpriseshassimilarly increased
in technology programmes. Already more than half
of Tekes R&D funding for large enterprises is di-
rected through technology programmes.36

32 In search of new generation technology programmes, R. Gustafsson, E. Ahola, J. Kuusinen and P. Pesonen,

Tekes 135/ 2003 (in Finnish)
33 Ibid.

34 Ibid.

35 NB. The acceptance rate for project applications within technology programmes is the same or somewhat lower than

for project applications outside technology programmes.

36 In search of new generation technology programmes, R. Gustafsson, E. Ahola, J. Kuusinen and P. Pesonen,

Tekes 135/ 2003 (in Finnish)
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technology programmes.3”

Large national operators, typically public research
institutes, have traditionally had an instrumental
role in the definition, preparation and running of
internationally collaborative research projects and
programmes. Most clear has been the role of the
Technical Research Centre of Finland (VTT) in
EU Framework Programmes (FP). Thiswaspartic-
ularly the case when Finland was not yet amember
of the EU and still under the FP4 and FP5. How-
ever, the situation has lately changed in the direc-
tion that VTT’s central role as a co-ordinator has
diminished, for many reasons. Yet the importance
of national preparation and co-ordination by large,
experienced institutes can be expected to be ever
moreimportant for theintegrated projectsof FP6.

Universities and research institutes have aways
played akey roleintheinitiation and co-ordination

37 Projects funded during 1-6/2003.
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of Tekes technology programmes, too. They typi-
cally have the competence, resources and interest
toinitiate and run technology programmes, in par-
ticular compared to smaller enterprises. More than
60% of Tekes funding for research institutes and
universitiesis channelled through technology pro-
grammes.

Tekes has developed several service concepts to
support the technology programmes. The internal
services include such as the TULI — activities
which searches and promotes new research-based
inventionsinto commercial activitiesor the VARA
— preparatory funding to facilitate the preparation
of international projects. Due to the fact that
programmes vary significantly in their nature and
mission, services are also sourced outside of
Tekes.



According to Tekes services analysisfor 2002, ex-
ternal serviceswere used in 184 Tekes projects, of
which 47% concerned market studies, 30% inter-
nationalisation, 18% the transferring of technol-
ogy to Finland, 3% transferring technology from
Finland and 2% localisation. Only 13% of enter-
prises indicated that they had not carried out any
internationalisation studies in Tekes projects.38

The providers of internationalisation services for
technology projects during the first half of 2003
(121 projects) were Finpro (22%), small and me-
dium-sized companies (17%), domestic consul-
tants (15%), Universities (11%), international pro-
jects (9%), foreign consultants (6%), other re-
search institute (5%), polytechnics (5%), large
companies (3%) and international contractual
co-operation (2%). The majority of Finpro's ser-
vices (18 of 28 projects) focused in internationali-
sation support and the rest in market surveys.

38 International R& D co-operation in 2002, Special report, Tekes 22.5.2003
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3  Comparative experience from other countries

3.1 The case study countries

In dialogue with Tekes, six case study countries
were selected that appeared likely to provide rele-
vant examples of policiesand mechanismsfor pro-
moting internationalisation of R&D. Most of the
selected countries are small, since the industrial
and economic logic for internationalisation ap-
pears more pressing in small than large countries.
The case selection consists of the following coun-
tries:

« Sweden —aNordic analogue for Finland, with a
strong internationalist tradition but, like Fin-
land, having joined the Union relatively late

* Germany —thelargest member of the Union and
one of the founding countries

e Switzerland — a comparatively R& D intensive,
small economy that has traditionally been host
to the headquarters of many multinational com-
panies and that has therefore long had a need to
act internationally

 Ireland — a small economy that has developed
rapidly on the basis of foreign direct invest-
ments, and that is now trying radicaly to re-
structure its knowledge infrastructure and at-
tract inward R& D investment

e The Netherlands — a medium-sized, very open
economy that hosts several significant multina-
tional companies

» Estonia—oneof themost dynamic of the Acces-
sion States, with close links to Finland.

3.1.1 Sweden - strong tradition in
international collaboration

Sweden experiencesaseriesof difficult challenges
ininnovation, notably what isnow being called the
‘Swedish Paradox’: namely, that high and rising
R&D investments by the state and industry have
not been accompanied by super-normal levels of
GDP per person. In parallel, the realisation is fi-
nally dawningin policy circlesthat theinternation-

alisation of major Swedish companies poses real
questions for the economy and therefore for inno-
vation policy.

Actual policies only partialy tackle these issues.
Very significant effortshave been put into devising
and implementing linkage mechanisms between
universities and industry, in an attempt to increase
the valorisation of Sweden's state investment in
R&D. At the sametime, in continuing to work un-
der the *Swedish model,” core funding and other
state funding to the research institutes has been
falling in real terms. A significant shift in policy
has led to the creation of ‘regiona growth agree-
ments' between the central state and the counties
(Lan). Theregions have acquired more power over
spending on innovation interventions in the re-
gions. In addition, the ‘Oresund contract’ with
Denmark has set up an additional regional innova-
tion programme aiming to integrate the Copenha-
gen and Lund/Mamé region now that the bridge
across the Oresund has linked Sweden and Den-
mark.

In general, then, policies are focusing on

¢ Continued development of the national innova-
tion system

e Inward investment (largely handled by the In-
vest in Sweden Agency. While thisis studying
how to integrate an innovation dimension into
itswork, littlepractical changeinitsinstruments
has so far been achieved

¢ Reinforcing the university sector, at the expense
of the ingtitutes

¢ Technology watch in selected leading countries
(through ITPS)

e Opportunistic exploitation of international pro-
grammes.

In practice, internationalisation isnot amajor item
on the Swedish innovation policy agenda—even if
many practitionersbelieveit should be. A majorin-
terest in internationalisation questionsis as a way
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to defend corporate R&D activities in Sweden
against being exported by multinational compa-
nies.

Theinnovation agency VINNOVA has established
an international secretariat, andisin principletry-
ing to ‘mainstream’ internationalisation within its
normal funding instruments. The commitment to
traditional international programmes remains un-
changed, and thereis continuing interest in small-
scale bi- and multi-lateral programmes within the
Nordic area(Finland and viathe Nordic Council of
Ministers). However, acute shortage of money
means that there has in practice been little change
compared with previous practice. The main new
commitment is to ERA-NET, which provides a
low-cost way to progress towards internationalis-
ing programmes.

The geographic focus of Swedish internationalisa-
tion is Europe, but there is a persistent theme of
making surethat contacts are also maintained with
other parts of theworld, despite the European push
represented by the European Union. Within Eu-
rope, links are most strong with the Nordic neigh-
bours, and considerable effort is being devoted to
reviving the older links with the Baltic States.

3.1.2 Germany - increased
attention at
internationalisation

The major innovation policy challenge seen for
Germany is to enhance its international competi-
tiveness through continued internationalisation.
Onesixth of BERD isperformed by foreign multi-
nationals. Germany wants to remain a top league
player in the global knowledge society. Hence, re-
search and innovation have been given priority by
the German Federal Government. Co-operation
between universities, research institutes and com-
panies(in particular SMES) hastoincrease, and the
innovation networks need to involve moreinterna-
tional partners. Moreover, it is important to have
highly qualified personnel: there are skill short-
ages in key technologies, especialy ICT. There-
fore, a‘brain drain’ must be prevented (and corn-
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vertedina'braingain’). Germany hasto becomea
more attractive location for R&D.

A ten-point internationalisation strategy was pub-
lished by the government in 2000, covering
. International co-operations

ERA

. Common R&D infrastructure

. European higher education area

. Promoting experience abroad

. Marketing the education system

. New markets

Research on global problems

. Standards and norms

10. Improved R& D monitoring

©ONOUTDWN R

Germany already has a strong national support
structure for the Framework Programmes, via the
EU-BUro, and continues to participate strongly.
New effort has been put into marketing aspects of
the research and innovation system, and more gen-
erally place marketing for Germany, especially via
the Internet. Mobility programmes are offered to
attract academic faculty and students from abroad
and a‘ green card’ scheme tacklesthelabour short-
age in ICT through immigration. The organisa-
tions that traditionally support industry with ap-
plied research and advice, such astheIndustrial In-
vestment Council, the AiF and the Fraunhofer So-
ciety, increasingly advise smaller firms on how to
do research and business abroad. Re-establishing
research and industrial links with Eastern Europe
is a particular focus, but there are also contacts
with the rest of the world. Schemes such as
PRO-INNO that help SMEs access and work with
research institutes have been opened up so that for-
eign as well as German researchers and research
institutions may be used, but it remainsacondition
that the companies supported be in Germany.

3.1.3 Switzerland - from head-
quarters to R&D attraction

Before the rise of Sweden and Finland, Switzer-
land typically used to lead internationally in the
share of GDPdevotedto R& D. Growthinthisindi-
cator has, however, stagnated. While Switzerland
remains a ‘headquarters economy’ for multina-



tional firms, there are growing policy concerns
about the potential for these companiesto disinvest
in R&D in the country. Switzerland has long been
highly dependent upon expatriateresearchers. Tra-
ditionally, too, policy has focused on research and
education measures, and been rather non-interven-
tionist in relation to innovation. Instead, the aim
has been to keep economic and legal framework
conditions very friendly to industry.

Internationalisation in basic research and educa-
tion was identified as a policy priority by the gov-
ernment in 2002/3, but there has been little new in
the way of programmes or instruments as a result.
Scholarships are available for foreign students, as
an increased mobility measure to help assure the
supply of scientific manpower. Switzerland partic-
ipatesfully in the Framework Programme, and has
the normal representation in Brussels and partner
search facilities available. SMEs can receive sup-
port in entering and participating inthe Framework
Programme. The Swiss Talents network and data-
base maintained by the Science Agency links expa-
triates, while Swiss Houses support Swiss universi-
ties, which co-operate with universities abroad.
However, given the low priority given to innova-
tion palicy in Switzerland, there are no meaningful
internationalisation measures to consider.

3.1.4 Ireland - a renewed
approach to international
R&D

In stark contrast to Switzerland, Ireland’s rapid
economic development has been strongly based on
industrial policy and substantial investmentsinin-
novation measures. Business expenditure on R& D
remains low, however, with 80% being done by
foreign-owned multinationals. Ireland has few re-
search ingtitutes and the universities have been
badly funded for a long time. As Irish GDP per
head has risen to average EU levels, so the coun-
try’s traditional labour cost advantage has disap-
peared. Both retention of existing foreign direct in-
vestment and the attraction of new investment are
important policy issues, asis strengthening the ca-
pabilities of the indigenous firms.

Following a Technology Foresight exercise at the
end of the 1990s, Ireland has embarked on a very
bold and expensive set of investments, upgrading
the physical infrastructure of the universities and
making massive investments in strategic research
in biotechnology and I CT through the new Science
Foundation Ireland. SFI isan agency of the indus-
try ministry. Itsfirst intervention wasto offer very
large grantsto foreign-based researcherswilling to
move to Ireland and establish research groups.
These have been followed by smaller grants, open
to both national sand those abroad. A central plank
of the strategy followed hereisto make the knowl-
edge infrastructure so attractive as to induce for-
eign multinationalsto locate R& D facilitiesin Ire-
land. Other instruments include inward mobility
schemesfor individual researchersand otherswith
key skills, and reduced feesfor non-EU post-grad-
uate students. There is an innovation support
programmeai med specifically at strengthening the
capabilities of Irish branch plant —with the aim of
reducing their ‘footlooseness'. Low corporation
taxesin Ireland mean that the tax breaksfor R&D
expenditures are less valuable to companies. Mul-
tinationals can therefore, like indigenous compa-
nies, benefit from direct R&D subsidies. An old
programme helping Irish companies to identify
and acquire technologies from abroad (typically
product designs) is still in place, but has been de-
clining.

A result of the new investmentsis to reduce Irish
participation in the Framework Programmes.
There appearsto be more money availablethan the
system can absorb. The reduction is probably
healthy in that, before the new investments, the
Framework Programme was the principal source
of external R&D funding for Irish universities.

Thelrish strategy isin many respectsuniquein Eu-
rope (though there are some similarities with Sin-
gapore). It involves very large risks — the new re-
search measures are planned to cost about three
billion eurosover 2000-2006. However, theleapin
knowledgeintensity that isbeing attempted isalso
very big, and may be necessary in order to sustain
high Irish living standards in industrial markets,
and markets for research talent, that are increas-
ingly international.
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3.1.5 The Netherlands - from open
approach towards
specialisation

Since The Netherlands hosts a number of signifi-
cant multinationals, globalisation has meant that
for some time there has been a policy concern that
corporate R& D might migrate away from the coun-
try. Business expenditure on R&D is nonetheless
low by international standardsand innovation perfor-
manceisduggish. There are important labour short-
ages among knowledge workers, and — in policy —
thereisagrowing recognition of aneed for speciali-
sation in what is acomparatively smal country. The
main policy challenges are seen as being

a. Improving the climate for innovation in the
Netherlands and making it more attractive for
innovativeactivities (by domestic aswell asfor-
eignfirms). Oneof the concernsisthat multina-
tional companies with their headquartersin the
Netherlands will (increasingly) locate their
R&D activities elsewhere.

b. Increasing the number of companies that inno-
vate (including SMESs), and make the Dutch
economy more dynamic. Thiswill also contrib-
ute to the attractiveness of the Netherlandsas a
location for R&D.

c. Exploiting opportunities for innovation by cre-
ating more focus and mass in strategically im-
portant fields. Thiswill contribute to creating a
good position of the Dutch R&D system in in-
ternational networks and international pro-
grammes.

Innovation measures are aimed at raising the qual-
ity and focusof existing national institutions, back-
ing winners among potential technological priori-
ties, increasing policy co-ordination between the
national and EU level and promoting inward mo-
bility. The internationalisation aspect is tackled
through several, largely incremental, changes
» Extensions to the international network of Sci-
ence and Technology Attachés
« Attracting foreign researchersand easing immi-
gration restrictions for key knowledge workers
» Extendingthecopeof thelOPinnovationinstru-
ment —which linksindustry with research insti-
tutes — to allow the use of foreign institutes
 Linking the Dreamstart company start-up mea-
sure with equivalents abroad.
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3.1.6 Estonia - small and dynamic,
also in internationalisation

Since Estonia’sindependence from the Soviet Un-
ionin 1991, the country hasrapidly and effectively
privatised and liberalised much of the economy, at-
tracting significant foreign investment. Economic
development hasbeen swift. However, acost of the
transition has been the closure of many R& D facil-
itiesand abraindrain of researchers. Estoniatoday
islargely abranch-plant economy and needstoin-
creasetheknowledgeintensity of productioninor-
der to remain competitive aswages and other costs
rise. It is important to embed the foreign compa-
niesmore firmly into the economy, and to increase
Estonian-owned business’ international networks
and activities. Business expenditure on R&D is
low, overall, and needs to rise.

The*Knowledge Based Estonia’ strategy for 2002—
2006 focuses on updating the knowledge infra-
structure and increasing competitiveness. Struc-
tural funds provide an opportunity to upgrade the
knowledgeinfrastructure. Policies—especially the
setting of alow corporation tax rate — continue to
promote foreign direct investment, asaway to ac-
cess both economic activity and technology. Esto-
nia has for some time been participating in the
main European co-operation programmes and has
aligned its national R&D priorities with those of
the Framework Programme. Considerable effortis
being expended to import and adapt current EU in-
novation policy practices (e.g. science parks and
competence centres) to Estonian circumstances.

The strategy is accompanied by a set of interna-

tionalisation measures including

e Traditional supports to foreign direct invest-
ment, such as a place marketing organisation
with several international offices offering infor-
mation, identification and selection of sites, sup-
port for devel oping infrastructure needed for in-
vestments outside the main cities, support for
employeetraining and servicesto link investors
with local suppliers and contractors

e Grants and soft loans for R& D, for which both
foreign and indigenous firms are eligible

 Partner search and technology transfer services,
partly through the national Innovation Relay
Centre



 Support and training for organisations seeking
foreign partnersfor R& D — both inside and out-
side the Framework Programmes

e Supports for generating R&D infrastructures,
competence centres and science parks.

An innovation awareness programme will be
launched during 2004, and aschemeto attract back
researchers who emigrated during the 1990sis be-
ing considered.

3.2 Trends and practices

Interviews with policy makersin the above coun-
triesincluded aset of questionsabout their qualita-
tiveimpressions of national policieswith regard to
internationalisation. The key drivers for interna-
tionalisation were pressures caused by the changes
in global markets, coupled with the opportunities
to exploit and upgrade national competences.
Changes in technological opportunities were not
seen as so important. Opinion was sharply divided
about whether the need for internationalisation
was driven by changesin regulation or legislation,
which were seen as important in Estonia in the
Netherlands, but not elsewhere.

Participation ininternational networkswas seen as
the most normal way to promote internationalisa-
tion — suggesting that the most important way
internationalisation measures are being put in
placeis through evolution of the traditional Euro-
pean networks, not least the Framework Pro-
grammes. This reinforces the impression from the
case studiesthat the policy push for internationali-
sation from the EU level is stringer than that from
the national level. Naturally enough, national pol-
icy makersfavour national goals. Internationalisa-
tion isonly interesting in so far as it serves those
national goals. It wasimportant to visit other coun-
tries, to conduct studies and analyses and to agree
joint goalsin internationa networks. Bilateral ar-
rangements were less normal. The Swedish re-
sponse suggested that much less internationalisa-
tion activity was taking place than would be desir-
able.

All the countries had the EU as a central focus of
their internationalisation activities, but the USA
was nearly as important. There were variationsin
the more specific focus, with Sweden and Estonia
focusing on the Baltic and Nordic region and Ger-
many having a broader focus on the accession
states in addition to recognising the need to act
globally. Ireland has very strong links with the
USA (where there are more Irish people than in
Ireland) and traditionally receives significant
amounts of money from the USA as well as from
the EU, to support economic development and re-
search.

The country sections suggests that

e Thereisafairly highlevel of activitiesaiming to
promoteinward investment and inward mobility
of researchers

¢ Incontrast, thereislittle specific activity aiming
to help nationals expand their activities abroad.
Wheat there is focuses on representation and of -
ten has a high scientific (as opposed to innova-
tion) content, such asisthe case with the Swiss
Houses

e The great weight of internationalisation activi-
tiescontinuesto liein the area of the established
international networks and programmes, and
national supports to participation in them. A
small number of national networks focused on
individual people (such as Swiss Talents) was
also evident

* Mainstream R& D andinnovation funding activ-
ities continue only marginally to be touched by
explicit changes directed at internationalisation
through cross-border arrangements. However,
within the mainstream category lies a set of ac-
tivitiesthat aimsto strengthen both the capabili-
tiesand the attractiveness of the national knowl-
edge infrastructure, and this clearly has an im-
portant international dimension.

The country cases also suggest that evolutionary,
rather than radical, changes are happening in poli-
ciesand instruments. Thereisstill no evidencethat
states are developing or taking thought-through
positions on how they intend to specialise within
the ERA, even if some countries are beginning to
acknowledge that thereisaneed for such speciali-
sation. Cross-border funding is till very unusual,
and it may take some time to build up enough
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ERA-NET experience before states are willing to
move further in this direction. Thereisincreasing
willingness to exploit foreign knowledge infra-
structures in the interest of national organisations,
by including them as partners in programmes that
help improve firms' capabilities. This is done by
making the funding rules more permissive. We
found no new cases of formalised variable geome-
try: the casesweidentified (Swedish-Finnish bilat-
eral programmes and the Nordic Council of Minis-
ters) are already well established.

The moreimportant changes respond to economic
globalisation rather than ‘policy push’. The per-
ceived increase in the mobility of multinationals
R&D activities underpins the trend to increasing
the amount of activity devoted to securing foreign
direct investment. The measures used are partly
traditional (place marketing, actual help with start-
ing up, subsidy). However, they are paralleled by
activities that selectively strengthen parts of the
knowledge infrastructure, notably through mea
sures like competence centres that strengthen the
university component of the knowledgeinfrastruc-
ture. In practice, so far, only Ireland has a clear
ability to link these two activities. Noticeably, the
new measures relate to universities and not to re-
search institutes. These are actually tending to
internationalisein responseto theinternationalisa-
tion of their markets and to flat or declining core
funding from the state.

Mohility schemes, which attract foreign research-
ers, are becoming more important. They are set up
in response to skill shortages or to the need to
strengthen the knowledge infrastructure. Collec-
tively, they imply increasing competition for vari-
ous levels of research labour. This may be espe-
cially acute in relation to people senior enough to
establish research groupswith thesize and capabil-
ity to alter the performance and attractiveness of
individual countries' knowledge infrastructures.
The US academic market is already prepared to
pay very high pricesfor such people, and theremay
need to bean upward adjustment in Europein order
to compete for such people.
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Competence Centres, which mix longer-term in-
dustry and university research, appear to beanim-
portant ingredient in creating points of critical
mass and specialisation within the knowledge in-
frastructure. They are needed to support specific
industrial groupings or clusters and play arolein
determining the location of multinationals' R&D.
In some contexts (Sweden), they fill part of the
spacethat could otherwise be occupied by research
institutes. While the presence of large government
research establishments (e.g. VTT) meansthereis
less pressure to create competence centres, their
flexibility and the longer-term nature of the links
they build between research and industry mean
they should probably considered, as an important
complement to existing Finnish structuresand asa
significant contribution to the international com-
petitiveness — and internationalisation — of the
Finnish knowledge infrastructure.

The redly radical variant of such a policy of spe-
ciaisation and development of the knowledge in-
frastructureto increaseitsindustrial relevance and
attractivenessisthat followed by Ireland. Thelrish
approach isradical, in part, because it israpid: in-
volving very visible changes over ashort period of
time. The longer (but still rapid) evolution of the
Finnish knowledge infrastructure concerned with
ICT islessvisible, but has nonethel ess created sig-
nificant focus. The Irish example suggests that it
may be possibleto diversify theknowledgeand in-
dustrial basethrough significant investmentsinthe
knowledgeinfrastructure. Such abet would haveto
besignificant in size and broadly supported within
society, but by developing and connecting Finnish
capabilities to the international industrial and re-
search communitiesit could support the needed di-
versification of the Finnish high-tech economy.

Some of the small-scale actions seen abroad may
also be useful. In particular, networks of people
may be hel pful waysto bind expatriate Finnsbetter
to the home country, promoting research and in-
dustrial linkage and hel ping to harvest the benefits
of an expatriate community that sometimes — or
eventually — comes home.



4
programmes

4.1 Internationalisation in
the programme process

National competencies in research and industrial
clustersin different countries have typically their
inherent strengths and segments, which optimally
complement counterpartsin other countries. These
would logically provide agood basisfor designing
and running international technology programmes
without much risk for large conflicts of interest.

International co-operation has been naturally
in-built for academic research and the highest stan-
dard research is by definition international. Asfar
as the technology programmes serve research in-
stitutes and university research, international con-
text is by far the most relevant one. Large compa-

Internationalisation in Tekes technology

nies, on the other side, are usually already operat-
ing in many countries and continents. This is at
least the case of a small country, since domestic
markets are seldom sufficient to provide for large,
continuous growth. What appliesfor academic re-
search often appliesto companies’ competencetoo
— highest standards and best competence are often
found and tested in international markets.

Today, the challenge of internationalisationisrele-
vant and topical to smaller companies, too. Re-
gardless of company size, the demand for high
quality is a crucial competition factor, which af-
fects smaller companiesat least intwo ways. First,
companies need to search for state-of-the-art tech-
nologies, experts and expertise more broadly than
domestically to beableto providegood quality ser-
vices and products. Second, even domestic cus-
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. : International
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Exhibit 9. Aspects of international co-operation in technology programmes
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tomerstend to open callsfor tenders more broadly
than just for domestic providers. For public ser-
vices this is ensured by legal regulations and for
private sector, it is the demand for highest quality
and good valuefor investment that isthe driver. So
whatever the sector or field, purely domestic mar-
kets rarely exist any more.

How does the internationalisation factually take
place at technology programmes? To address this
guestion, we have here distinguished three stages
intheprocessor alifecycleof aprogramme; firstis
the definition stage, which may take up-to one
year, then comes the programme implementation
stage lasting typically for 34 years and after the
formal completion of the programme comes the
follow-up stage without any distinct time frame.
Furthermore, the second programme stage is here
divided into three consecutive phases, i.e.
programme promotion, project selection and net-
work building (phasel), joint activities, first results
and intensified networking (phase I1) and result
collection, dissemination and future orientation
(phase 111). The continuum of a technology pro-
gramme through these three stagesis described in
Exhibit 9, together with some key internationalisa-
tion questions related to each programme stage.
The following chapters will explore these ques-
tions more deeply, while also reflecting some gen-
eral findings from the programmes eval uated.

4.1.1 Design and definition of
programmes

In each stage of the programme, there are issues
and openingsfor international co-operation, and as
the programme progresses, the number of such
openings typically increase.

Tekes technology programmes are mostly mis-
sion-oriented programmes — they areinitiated and
designed to respond to sometechnol ogical, market
or societal need, whether latent or expressed,
top-down or bottom-up. In principle, the same
should apply to international co-operation. The
need for internationalisation and public interven-
tion should be clearly defined. Moreover, interna-
tionalisation should not bean aim by itself, rather a
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meansto achieve other ams, such asaccessto new
technologies or larger markets, gaining economies
of scalethrough larger research volumes or shared
resources or to be able to observe important devel -
opment trends among leading research units, etc.
This should apply at least for the project level
co-operation.

The technology programmes vary significantly
among their aims, structures and activities for in-
ternational co-operation. Some programmes are
clearly research oriented, some aim at strengthen-
ing of anational industrial cluster, some others at
promoting international competitiveness of Finn-
ish companies. In this respect, the technology
programme concept is very broadly defined. The
same applies to the internationalisation aims, to
what kinds of tools and instruments they apply for
it and how the internationalisation has been de-
signed and resources allocated to it.

Few technology programmes are international
by definition — internationally integrated pro-
grammes. That is, programmes that have been
planned and initiated to jointly tackle technologi-
cal or competitiveness related challenges in more
than one country. The design and preparation of in-
ternationally integrated technology programmesis
significantly more challenging than purely na-
tional ones. The topic of a programme must be
truly relevant to all, operation methods and admin-
istration clearly defined and mutually adaptive, not
to mention the challengesrel ated to combining dif-
ferent linguistic and cultural backgrounds. Most
often the greatest challenge for launching an inter-
national joint programmeisfunding —to be ableto
collect and commit in the partner country acompa:
rable amount of applied research funding for the
same topic and within the same time frame. When
successful however, internationally conducted
technology programmes appear to be more ambi-
tious in their content, and perhaps also of higher
standard than merely national ones.

From the perspective of possibilitiesfor and poten-
tial impact of international co-operation, many of
the key decisions of technology programmesare
made at the definition and design stage of the
programme. Why aprogrammeis being launched,



how it is constructed and resourced. The same ap-
plies in particular to international co-operation;
what kind of roleisforeseen for international co-op-
eration at programme or project level, how well
have international challenges been identified, stud-
ied and addressed in the programme design. How
are they organised? Is the programme targeted
merely to national operators or to amore broad au-
dience? Many of these questions relate back to the
initial roleof technology programmesand Tekesit-
self —who and what do they serve at the end.

4.1.2 Implementation

In the beginning of a programme implementation,
internationalisation is often linked to promotion of
the programme as such, to increase the interna-
tional awareness of the programme and Finnish
competence and thus ultimately to facilitate the
finding of appropriate partners and projects for
project-level collaboration. If the programme is
carried out in parallel with foreign or international
programmes, the callsfor project proposalsmay be
mutually synchronised.

Depending on the programme, analyses of poten-
tial competenciesand marketsabroad arelaunched
|atest at theimplementation stage. Many examples
exist on how these can be organised; typically
sending an analyst abroad, outsourcing a study or
by organising called benchmarking visits by the
programme participants. Towards the end-part of
theimplementation stage, theaimsof international
collaboration tend to focus more on promotion and
exploitation of research results. This is often the
phase when interest and openingsfor international
collaborationsin technology programmes begin to
build up.

Once the programme has been launched, its aims,
including the onesfor internationalisation, are usu-
ally checked and discussed when the results of the
mid-term evaluation are at the hands of the pro-
gramme steering group. This provides a good op-
portunity to see, whether stronger emphasisshould
beput tointernationalisation or if it should be redi-
rected or carried out in some particular manner.
Redirection, however provides mainly for

fine-tuningor corrective measur es, sincemost of
the major decisions should have been done already
at the earlier stages of the programme.

An appropriate timing and future orientation of
technology programmes are important, even criti-
cal totheir attractivenessand effectivenesstowards
companiesand research units. Totheseends, Tekes
technology programmes are often considered suc-
cessful. The closer to commercialisation the
programmefocusis, the morecritical thetime fac-
tor usualy gets. Thus international collaboration
of enterprises should primarily stem from their
own objectives and schedules, rather than from
those of the programme.

In comparison, other available instruments for in-
ternational research co-operation, such as EU
framework programme, COST, Eureka, etc. usu-
ally require longer preparation and co-ordination
times, and thus may be less responsive to strategic
research needs. Different time span may also make
them, as instruments for international research
co-operation, lesscompliant with national technol-
0gy programmes.

International co-operation is most fruitful
when thelevel of competenceisclearly high, all
participants have a clear role and interest for
their participation and are able to provide an
input to the co-operation which is in balance
with other partners interests and inputs. Each
participant must be able to provide an added value
in exchange of his own benefit from the co-opera-
tion. From this perspective, it would appear to be
questionable to promote international co-opera-
tionintechnology programmesin situationswhere
there is not sufficient national competence to be
provided in exchange.

Further education in universities and the theses of
graduate and post-graduate students are often
closely linked to national technology programmes
through study topics, funding and timing. Besides
the increased expertise and findings, the research
produces many new and eager specialists, with
up-to-date information and a well over average
communication skills in foreign languages — a
source of educated and motivated workforcefor in-
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ternational research co-operation. This seemingly
remote link between technology programmes and
international co-operation can be quite significant
benefit in practice.

4.1.3 Follow-up and building-up of
partnerships

Programmeshavetheir owntimespan—alifecycle
—from definition and set-up to launch, implemen-
tation and completion. In cases when programme
level international contacts and co-operation have
been built during the programme, thisisdeemed to
end with the completion of the programme, at | east
in an organised manner. The programme manager,
who in most casesisthe person responsiblefor in-
ternational contacts, will take up other tasksandin-
ternationa co-operation may continue on project
level at research units, if the true interest remains
for that.

There are also obvious reasons why international
co-operation does not appear any stronger in tech-
nology programmes. International co-operationis
risky, resource demanding and requires many
skills, too. The short term benefits of collaboration
may not always appear sufficient for ensuring the
necessary commitment. On the other hand, bene-
fits of international co-operation will certainly not
be gained if the step has not been taken. Potential
partners will need to be identified and collabora-
tion proposed and tested, in order to have the op-
tion of benefit. A bonusto thisreliesinthefact that
international collaboration often brings unex-
pected openings and increased experience that
may bring benefits later on.

4.2 Documented
internationalisation

The following chapters present the nature, objec-
tives, activities and possible outcomes of interna-
tionalisation, asthey have been reported in differ-
ent technology programme documents. The idea
for presenting thisdatais, first to give an overview
of the internationalisation in technology pro-
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grammes, second to complement and integrate sur-
vey and case study findings with more formal evi-
denceand third, to review how internationalisation
aspects are documented compared to how they ap-
pear on the basis of survey findings.

Thematerial reviewed includes mainly threetypes
of documents: Final and evaluation reports pub-
lished by Tekes, web-based descriptions on
programmes, and preparative programme propos-
als submitted to the board of Tekes. Final or evalu-
ation reports were available for 42 programmes.
Short, web-based descriptions were available on
every programme. Programme proposals or pre-
parative memoswere available on 18 programmes.
In the latter two sources, however, there was rela-
tively littleinformation on the internationalisation
activities carried out by the programmes, since
these documents focused mostly on programme
background and aims. Thus, for the remaining 22
programmes the documentation was not considered
sufficient to alow a full analysis and comparison
with other programmes in respect to programme
activities.

4.2.1 Objectives and rationales of
internationalisation

An average programme in the evaluation sample
has 55 projects and a budget of 27 million euros.
Thevariationin programmesi zeishigh because of
the varying nature of Tekes' programmes: the
small, focused programmes have only adozen pro-
jectswith atotal budget of approximately 5million
euros, while the largest programmes may have
nearly 200 projectsand abudget of 150 million eu-
ros. Asmay beexpected, thisdifferenceinsizeand
complexity appears to have implications for the
management of internationalisation in the pro-
grammes. In larger programmes internationalisa-
tion seemsto be supported by the programme with
a set of genera services offered for participants.
Examples of these include exports clinics and
monitoring of international market, standard and
technology developments. In smaller programmes
the internationalisation support for projects seems
to be more direct, as the programme is able to or-



Exhibit 10. Rationalities for internationalisation

Rationality for internationalisation Frequency Percentage of
programmes
Norms, regulations 13 20 %
Market opportunities or pressures 14 22 %
Breakthrough in technology 3 5%
Exploitation of Finnish competence 21 33 %
Upgrading of Finnish competence 25 39 %

ganise activities and benchmarking visits targeted
to the needs of individual projects.

Of the 64 programmes, 37 have stated interna-
tionalisation objectives. Quite often, the lack of
internationalisation objectives appears to be re-
|ated to an understanding according to which Finn-
ish actors already possess the leading expertisein
the world and, thus, there is no need for interna-
tional collaboration. In other cases the lack of
internationalisation objectives seems to be associ-
ated with avery domestically oriented programme
mission. Examples of such are programmes that
aimtoincrease networking among domestic actors
or toimpose achange on the domestic businessen-
vironment.

The rationalities for internationalisation were re-
corded according to the categori sation based on the
framework described in section 1. Because the ra-
tionalities are not mutually exclusive, each pro-
gramme may have more than onerationality. Of the
sample programmes, 10 programmes appear to
have no rationale for internationalisation, approxi-
mately haf of the programmes have a single ratio-
nal e and the remai ning programmes have more than
one. The frequencies of different rationadities and
their relative portionsare presentedin Exhibit 10.

Themost common rationale for internationali-
sation wasrelated to upgrading Finnish compe-
tence, with approximately 40% of the programmes
focusing on thisaspect. Thenotably low frequency
of technological changes as the driving force can
be explained by its definition: this category in-

cludes only cases in which technological break-
through or a paradigm shift was stated. Moreover,
developmentsinforeign marketsasthemain reason
for internationalisation (22% of programmes) are
closdly intertwined with technological changes,
thusblurring the distinction between thetwo. In ef-
fect, the category related to technology may be
viewed asaspecial case of amarket-orientedinter-
nationalisation rationality, inwhich thereisatech-
nological discontinuity present and the associated
markets are still taking shape.

One fifth of the programmes are influenced by
changing internationalisation regulations and
norms, which brings fourth aneed for adistinct set
of internationalisation activities. Quite often chang-
ing regulations appear to be associated with the
fifth rationality for internationalisation, i.e. exploi-
tation of Finnish competence (33% of the pro-
grammes), as the nature of internationalisation in
the programme is to utilise Finnish expertise to
conguer foreign, deregulating markets.

4.2.2 Activities supporting
internationalisation

In order to analyse programme implementation in
terms of internationalisation, 11 categories of inter-
nationally oriented activitieswereformed in the da-
tabase. These classes of activities are presented in
Exhibit 11 along with their frequencies. The per-
centages are calculated as the portion of the 42
programmes for which sufficient data was avail-
able.
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Exhibit 11. Activities supporting internationalisation

Activity supporting internationalisation Frequency Percentage of
programmes*
Internationally shared aim 8 19 %
Participation in international networks and research programmes 15 36 %
Joint research projects 23 55 %
International agreements between participants 5 12 %
Seminars with international participants or speakers 21 50 %
Finnish representation in international fairs or seminars 21 50 %
International visits, study trips, benchmarking visits 14 33 %
Participation in international committees, standardisation forums, etc. 6 14 %
International mobility of researchers 12 29 %
International programme promotion or marketing 8 19%
International monitoring, feasibility and market studies 17 40 %

*Calculated as the portion of the 42 programmes for which sufficient data was available

The most common activities appear to have
been the inclusion of joint research projects,
participation in international seminarsand in-
vitation of international experts as consultants
or seminar speakers, which were stated for ap-
proximately half of the programmes. Asfor the
joint research projects, the presented number in-
cludes al the programmes for which at least one
joint project was reported. Of these programmes,
approximately two thirds also involved projects
that received funding through internationa re-
search networks such as COST.

I nternational monitoring, feasibility or market
studieswerereported aspart of programmeac-
tivitiesin 40% of theprogrammes. Thesestudies
were usualy carried out as support projects that
wereinitiated by programme management to pro-
vide general information for programme partici-
pants. International visits were reported in one
third of the programmes. I|n most cases, these were
study trips or benchmarking visits carried out by
the programme supervisory board or by the
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programme coordinator alone. In some instances,
larger seminar tripswere organised for awider au-
dience of programme participants. Asfor theinter-
national mobility of researchers, it is likely that
only a small portion of the activity has been re-
ported in the programme documents, as this is
mostly a project-level activity.

The remaining four activities reflect a higher level
of commitment for internationalisation, since these
are activities that were mainly undertaken only
when internationalisation is central in the pro-
gramme. In one fifth of the cases, the programme
mission was shared with parallel international
programmes or foreign national programmes. It ap-
pearsthat inthese casestheinternational interaction
was much stronger and joint R& D was undertaken
more extensively with foreign actors than in
programmes that originated mainly from domestic
needs aone. In few cases the programme was or-
ganised in close cooperation with a foreign pol-
icy-making body already from the start, which of-
ten involved a bilateral agreement between Tekes
and the foreign party. In other cases programmes



were conceived nationally but at similar times,
which offered increased possibilities for joint re-
search and knowledge exchange between the
programmes. Approximately one fifth of the pro-
grammes, usually of export-oriented nature, pro-
moted the programme or Finnish competence and
products internationally. This included both the
publication of marketing material targeted for for-
eign markets as well as promotion of programme
and Finnish actorsin fairs and conferences.

The final activity, participation in international
standardisation work, was reported by six
programmes. Thisactivity usually took placeinin-
ternationally oriented programmes in technologi-
cal or scientific fields in which Finns have high-
level expertise. Such activities generally received
positive feedback from evaluators as they usually
proved to be very fruitful forums for knowledge
exchange and for influencing long-term devel op-
ments.

4.2.3 Geographic focus areas

Over 70% of the programmes had activitiesdi-
rected on foreign marketsor actorsat least to the
extent that they organised a benchmarking visit or
a study trip abroad. This indicates that many
programmes had international aspects even if
they werenot stated among programme aimsat
the outset of the programme. For twothirdsof the
programmes Europeor regionsof Europewere
among the geogr aphic focus areas of interna-
tionalisation. U.S. and Canadawerefocusareasin
half of the programmes, while 45% had some ac-
tivity towards Far East. In Far East, Japan was usu-
ally thecountry of interest, but also Chinaseemsto
be receiving increasing attention. In addition to
these primary areas of interest, five programmes
reported activities towards other regions, Russia
being the most common. Exhibit 12 summarises
the geographical focus areas in the sample pro-
grammes.

Exhibit 12. Geographic focus areas

Geographic Frequency | Percentage of
focus area programmes*
Europe 29 69 %
North America 22 52 %
Far East 19 45 %
Other 5 12 %

*Calculated as the portion of the 42 programmes for which
sufficient data was available

4.2.4 Impact of internationalisation

The analysed documentary material includesrela-
tively few assessmentson the successof interna-
tionalisation in the sample programmes. More-
over, thediversity of view-pointsfound in the eval-
uation reports complicates the analysis on the suc-
cess of international activities. Some general re-
marks can be given, however.

According to the evaluators, activitiessupporting
internationalisation have not been very pro-
nounced in many programmes, and thustheim-
pact hasremained relatively low. Especially par-
ticipant companies wished for more internation-
ally oriented activities to be included in the
programmes. Thisseemsto result from agenerally
low priority given for internationalisation at the
programme level.

Those programmesthat were conceived and organ-
ised according to the sector’ sneedsfor internation-
disation right from the initial stages, appear to
have been able to generate increased readiness for
internationalisation. This seems to manifest itself
mostly through programme level impacts: in-
creased international recognition of Finnishindus-
tries, increased scientific visibility, established in-
ternational contacts between programme manage-
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ment and foreign actors and increased participa
tion in international standardisation work.

However, at the project level the impact of the
programmes has been less pronounced. The
programmes have not been able to generate many
success storiesin terms of internationalising Finn-
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ish companies. As for research groups, the pro-
grammes usually strengthen existing contacts, but
theimpact on the establishment of new, lasting col-
laborativerel ationships hasbeen lessnotable. This
is understandable, though, as researchers within
the scientific community usually already have con-
tacts with each other.



5 Profiles for international co-operation

5.1 Analysis of case programmes

A set of technology programmes has been selected
as case examples to allow deeper exploration of
typical internationalisation mechanisms or pro-
files in technology programmes. The purpose is
not to form a representative collection of interna-
tionalisationtypes, rather to provide some descrip-
tions and insight of typical internationalisation
processes.

In accordance with the evaluation steering group,
the case programmes were to include as many types
of technology programmes as possible. It was thus
considered that aset of 5-10 programmeswould be
large enough set to describe the key differences, and
small enough set to all ow deeper analyseswithinthe
evaluation time-frame. The cases were to cover
some programmes that had been recognised as in-
ternationally active, as well as programmes where
internationalisation plays not asrecognised role. At
the end, altogether nine case programmes were in-
cluded in the case description.

FFUSION2 programme was selected to represent
programmes with clearly international research
context. IWELL and NAVI were selected to repre-
sent collective, cluster typetechnology programmes
which have large interest groups and challenging,
long-term objectives. iIWELL with more societal
needs and NAVI — with more standardisation and
framework development aims. iIWELL was also
known for having initiated programme-level col-
laboration with Japan, which was considered
rather unique.

As a comparison to larger, umbrella type of pro-
grammes, KENNO was selected to represent apre-
cise, narrowly focused programme with a specific
aim for internationalisation. KESTO, on the other
hand, was selected due to its broad, almost global
technological challenge and a specific Finnish ap-
proach to it, while PRESTO and GPB were se-
lected to represent programmes with clearly stated

internationalisation aims. Both were trying to
up-grade Finnish competence with an expected
impact on industrial competitiveness.

SPIN was selected for many reasons. It was a
programme with clear and in-built internationali-
sation aims. It was strongly enterprise-driven and
aiming to exploit strong Finnish competence in
certain segments of software business. Internation-
alisationwasknownto beakey challengefor small
software companies and SPIN had been carrying
out many activities to this end.

TESLA and NAVI were programmes, where akey
driving force had been a paradigm shift in technol -
ogy and international market. In the former, the
European electricity distribution market had been
opening and created a need for new, more ad-
vanced technologies. TESLA was boosting the
Finnish industries in keeping up with the lead of
this development. In NAVI the development was
going the other way. Mobile telecommunication
advancements created opportunities for new
global markets. NAV| collected the Finnish actors
together and facilitated a collective development
of system architecturesand close monitoring of in-
ternational devel opments.

For each of the case programmes, complementary
documentation to published reports was collected
(internal programme proposals, programme presen-
tations, etc.) and the programme managers were in-
vited to participate in an internationalisation work-
shop at Tekes. Thiswasfollowed on with interviews
of programme managers, the relevant Tekes pro-
gramme co-ordinators, some steering group mem-
bers. Qualitative information on the selected case
programmes was complemented with survey ques-
tionnaires targeted to the steering group members
and to all projects carried under these programmes.
The various pieces of information were then collec-
tively analysed. The following chapters explain
briefly the context and key issues of the interna-
tional process in each case programme.
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Exhibit 13. Selection criteria for case programmes

Selection criteria for case programmes o
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5.2 Comparison of profiles and pears that Tekes technology programmes form at
practices least five distinct categories in their approach to

internationalisation. The categorisation reflects
the rationale for internationalisation, which in

The section herewith provides a short comparison .
most case programmes seems to follow rather di-

and synthesised outcomes of the nine case pro-

grammes. A more comprehensive description of rectly from the overall programme mission—inter-
the key issues for internationalisation in these ~ hationalisationisseenasameanstosomeend. The
programmes is presented in Annex 4. categories are by no means mutually exclusive, as

many programmes include goals of more than one

On the basis of programme documentation and of these categories. No particular distinction has
analysis of the selected case programmes, it ap- been made between multilateral and bilateral in-
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ternational collaboration, as the essence of this
typology isintherationale(i.e. foreseen benefit) of
collaboration. Thus for example bilateral pro-
grammes can fall within any of the following pro-
gramme types.

5.2.1 Big science programmes —
internationalisation as their
raison d’etre

Very large scale research, which addresses global
challenges and is perhaps not feasible to be con-
ducted by one or few countries alone, is often
called big science or megascience. These aretypi-
cally collections of long-term research projects
and may include substantial physical or virtual in-
frastructure devel opments. Examples of such pro-
jects can be found in life sciences, space sciences,
environmental sciences and in this case nuclear
physics, among others.

The mainstream and focus of action in big science
programmes is on fundamental research. Thereis
however, often a reasonably large request for ap-
plied research, testing and even high quality pur-
chasing connectedtoit, particularly inthe devel op-
ment of research equipment and facilities. It is of-
ten the latter part, which isinteresting for smaller
technology-based companies particularly as a
point of reference.

From the point of view of domestic interest and
benefit from big science programmes, it is of ut-
most importance that Finnish competencein basic
and applied research, as well as in development
and related businessis of sufficient high quality in
order to fully contribute to and gain from theinter-
national research. These programmesarefar to de-
manding for the purpose of merely up-grading do-
mestic expertise and too costly to be followed
merely for possiblefuture benefits. At best, the do-
mestic technology programmes have been de-
signed to parallel or integrate with their interna-
tional counterparts, with the addition of more na-
tional interest, such as activating domestic indus-
triesand further disseminating the outcomes of re-
search. The FFUSION2 programme presents a
good example of such.

5.2.2 Internationalisation as a means
for adopting, up-grading and

complementing expertise

Programmes which aim to upgrade Finnish com-
petence seem to be strongly influenced by the
needs of large, internationally operating compa-
nies. These companies are usualy well-estab-
lishedintheglobal markets. They have strong link-
ages to international customers and suppliers.
Thusthey rarely need support for market-oriented
internationalisation. Rather, they may need access
to the best research expertise in the world.

Thisisoften the situation in mature industrial sec-
torsthat have traditionally been strong in Finland.
Thereareincreasing pressuresfrom global compe-
tition, and thus the pertinent question is how to
strengthen the domestic competence basein which
most companies still conduct a large part of their
R&D activity, and from which the companies
could draw technol ogy-rel ated competitive advan-
tage. Furthermore, large established companies of -
ten have a good understanding of international
markets and the associated technology develop-
ment needs.

In these situations technol ogy programmes can be
viewed asinstrumentsfor directing research activ-
ity to the needs of sectors' central companies.
Technol ogy programmesfunction as“focusing de-
vices’ for guiding research efforts and resources
into the few topics that are considered most rele-
vant. Even though large companies are very influ-
ential in programme set up, the core of the
programme may consist of well-focused technol-
ogy development projects conducted by research
institutesand universities. These programmes usu-
aly do not emphasize support projects that aim to
generate generic knowledge to support and steer
technology development efforts.

Thistechnological focus makes possible the iden-
tification of existing or complementary knowledge
also abroad. As for programme structuring, this
makes it easier to actively initiate international
R&D networking as the experts within the given
field are known by researchers themselves. Inter-
national collaboration is mostly initiated by re-
search groups, not so much by companies. It ap-
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pears that the role of programme management in
theinternationalisation of thistype of programmes
isnot so muchto actively participatein theinterna-
tionalisation —so called “ hands-on” internationali-
sation — as it is to facilitate project-level interna-
tionalization through encouragement and alloca-
tion of programme funding for research exchange
programmes, participation in international con-
gresses, etc.

In thesetypes of programmes, internationalisation
isseen asameansfor achieving or supporting tech-
nological leaps in Finland. The forms of interna-
tionalisation at the operative level depend on the
availability of complementary expertise abroad. If
Finnish competence is very strong in comparison
to abroad, international collaboration may not be
among programme objectives, asit serves no pur-
pose.

Comparing this conceptual type of programme
internati onalisation to the case programmes, it ap-
pears that KENNO, KESTO and to some extent
PRESTO seem to resemble it. Both KENNO and
KESTO take placein traditional industrial sectors
in which Finnish companies have an established,
international presence. They face increasing
global competition that creates needs for devel op-
ing more knowledge-intensive productsin order to
respond tothisthreat. Prestoissomewhat different,
as the technology and the related markets are still
emerging. The technology is horizontal in the
sense that it may offer benefits in many industrial
sectors, and the programme aims for synergistic
development of thistechnology. Yet the central ac-
torsintheprogrammeareinternationally operating
companies with long research traditions. The goal
of the programme was to complement Finnish
competence with foreign expertise — thus the
programme is similar to the two former. In al of
these programmes the foreign centres of excel-
lence were already known or they could be identi-
fied rather easily. Thus the programmes were able
to actively support internationalisation already
from the beginning of the programme. Moreover,
alsothe context of TESLA technology programme
issimilar to thethree other programmes, butin this
case it was considered that the attempt to comple-
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ment domestic competence with international ex-
pertise would not provide sufficient benefits com-
pared to the costs and increased complexity that
internationalisation bringsto the programme. Asa
result, the programmeremained largely domestic.

In the GPB programme, internationalisation was
viewed asamanagement capability, not somuch as
aconcept that comprises networking with research
groups, suppliers and customers across borders.
The programme aimed at up-grading the interna-
tional competence of (mainly smaller) Finnish en-
terprises. It was not, however necessary to seek all
the leading expertise from abroad, since it was
largely in the hands of domestic lead companies.
Similar situation may be common also in other
technological fields, industries and particularly
programmesai ming to devel op businessmethods.

5.2.3 Exploitation - supporting
SMEs to global markets

Internationalisation as exploitation of Finnish
competence is usually central in programmes that
attempt to support the growth of companies in
some relatively new field of technology. Tekes
roleasthe catalyst of such interventions appearsto
be strong. The programmes areinitiativesthat aim
to strengthen devel oping businesses and to support
the creation of new businessesin apromising tech-
nology field. Inthese programmes, Tekesroleisto
correct market-failure and activate companies for
R&D that supports entry into international mar-
kets.

Quite naturally, the main customers of such
programmes are smaller companies and research
groups that are considered to have internationally
exploitable expertise. The programmes are aimed
for the support of SMEs rather than established
companies. There are usually a large number of
SMEs and research groups involved, as the pro-
gramme often attemptsto bring together al the ac-
tors within the given sector or technology field.
The involved technologies and objectives of the
participants are much more diverse as in pro-
grammesthat aim for upgrading of Finnish compe-



tence. Asaresult, the programmes are often struc-
tured as large umbrella programmes that aim to
serve the needs of adiverse set of programme par-
ticipants. International growthisusually at the cen-
tre of these needs because the size of the Finnish
markets is only a fraction of global markets. In
comparison to the programmes upgrading compe-
tence, internationalisation seemsto beahigher pri-
ority in programme goal-setting. However, it ap-
pears that R&D oriented internationalisation of
both research groups and companies are not em-
phasized in this type of programmes. The role of
research groupsin programme s either to develop
technology that can be exploited internationally or
to provide supporting knowledge for the partici-
pant companies. In both types of research projects,
awareness of international marketsand technology
trendsis crucial.

Often SMEs not only lack financial resources for
internationalisation asisthe casefor research units
in upgrading-oriented programmes, but they may
also lack sufficient knowledge of international
markets and customers as well as competence for
the management of the internationalisation pro-
cess. Thus, there is a strong need for individually
designed, hands-on guidance from programme
management, but also a large number of compa-
nies and research groups that are in need for this
knowledge. The question is, how the programme
can most efficiently offer tailored support for a
large group of participants. Asfor steering the di-
rection of technological development efforts, the
role of programme management is often less nota-
ble.

Due to resource constraints, the provision of tai-
lored support services, e.g. export clinics, appears
to be quite limited. This direct support from
programme management may also be comple-
mented by the utilization of parallel programmes
and services, such as the Globa Software pro-
grammein the SPIN technology programme. Oth-
erwisethe support remainsat arather general level:
programmes carry out market studies and provide
opportunities for contacting international actors
through organising international seminars, study
trips and meetings. Furthermore, also the promo-

tion of Finnish competenceiscommonin thistype
of programmes. However, direct, significant pro-
motion of individual programme participantsisof-
ten impossiblein larger programmes, and thus the
activities usually concentrate on the promotion of
the industry as awhole.

Obvioudly, the size of the programme affects how
internationalisation is managed in the programme.
Insmaller programmes, itiseasier to provide hands-
on support for participants. In larger programmes,
inturn, theimpact on sector activationismore pro-
nounced, but theprogrammeisableto offer only fi-
nancial incentivesand general advicetoitspartici-
pants, but not as much tailored support.

Within the selection of case programmes SPIN and
IWELL are best examples of thisprogrammetype.
They both aim to activate businesses in some na-
tionally significant technology areathat offers op-
portunities for growth in SPIN, there were active
attempts to provide the participants with contacts,
market knowledge and management know-how. In
IWELL, the support structure was less pronounced,
but towards Japanese markets there were signifi-
cant attempts to establish contactsin international
seminars. The programme also organised a num-
ber of studies on Japanese markets.

5.2.4 Programmes responding
to regulatory changes -
benefiting from opportunities

International regulations provide a context in
which there are large, abrupt market and technol-
ogy changesthat cut across nations. For actors op-
erating in a small, receptive country such as Fin-
land, this creates opportunities. The regulative en-
vironment provides a signal that certain changes
are going to take place. Even through the detail s of
these changes may not be known, there is an in-
creased likelihood that thereisgoing to beashiftin
international demand of technology, and thus an
opportunity for conquering international markets.
Thisprovidesarational for initiating atechnology
programme. Thus, in programmes responding to
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regul ative changesthere seemsto be an element of
exploitation among the programme objectives.

However, even though the regulative trend pro-
vides a signal for initiating technology develop-
ment, it may al soincrease the uncertainty involved
before the legidative bodies have reached a con-
clusion. As the legislation proceeds, this uncer-
tainty decreases rapidly. The remaining uncer-
tainty usually concernstheimpact of theregulation
on international markets, i.e. when and how the
legidlation will be implemented in national con-
texts.

The programme structure is largely influenced by
the level of uncertainty involved in the regulation
and itseffect ontechnological choices. Whenthere
aremany competing technological choicesand the
associated uncertainty ishigh, thereisalso the pos-
sibility for influencing thedecisioninfavour of do-
mestic companies. Such was the case in the NAVI
programme. The issues related to standardisation
of navigation technology were central for the de-
velopment of markets. The programme provided a
platform for both monitoring this development as
well asinfluencing it. Because the technology was
still emerging, there were many competing tech-
nologies. The programme was structured to pro-
vide mostly general knowledge on markets,
user-needs and standardisation rather than for the
development of specific technological solutions.
Theprogramme aimed to build up adomestic navi-
gation technology network, which offered a bene-
ficial forum for interaction among the Finnish ac-
tors. Moreover, the technology programme pro-
vided aplatformfor collectively and more credibly
influencing standardisation work. The programme
had aroleof decreasing therisksinvolvedinthede-
velopment of navigation technology. This was
achieved through an innovative structure, which
consisted of an architecture of 12 support projects,
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many of which produced knowledge on interna-
tional environments.

In the TESLA programme, the impact of regula-
tory changeswasalready to beseenin Finland. The
technology devel opment needs could beidentified
in the domestic setting, and thus the programme
was oriented for the development of technology
according to domestic needs. However, as later
recognized, it may have been beneficial to clarify
the needs of international markets in this regard
more broadly. In the TESLA programme, the ex-
pected regulatory changes were known, but their
impact and timing of enactment in different na-
tional markets was not sufficiently explored. It ap-
pearsthat alsothe TESLA programme would have
benefited from asupport architecture which would
have provided the actors with more accurate infor-
mation on current and expected needs in interna-
tional markets. With this knowledge, also the re-
search projects could have been managed with a
more market-oriented approach.

In sum, central to this type of programme is the
abrupt devel opment trend which provides opportu-
nities and a direction for public intervention, but
a soincreasesuncertainty associated with thetech-
nology choices within the given field. It calls for
support projects which provide up-to-date knowl-
edge on international developments as well as
draws actors together. However, the programme
may be less directed for international R&D net-
working aswell as providing support for the man-
agement of internationalisation. Thistype of inter-
nationalisation activity seemsto serve both SMEs
and larger companies, the latter particularly when
the markets are developing very rapidly.

Thefeaturesof the abovetypology are summarised
in Exhibit 14.



Exhibit 14. Appearance and relevance of internationalisation profiles.

Big Science Up-grading Finnish Exploiting Finnish Regulatory & other
programmes competence competence changes as drivers

Objectives To access large scale, To complement To support Finnish To exploit international
top research Finnish technological companies to enter opportunities resulted by
programmes and competence with foreign | and succeed in regulatory changes.
infrastructures. expertise. international markets.

Mechanisms | \ational parallel or Preparatory studies on | Preparatory studies on | Analysis & dissemination
internationally integrated | technological expertise | market needs and of regulatory and policy
programmes. abroad. structures abroad. developments.
Integration with basic Technology oriented Selecting a steering Gathering of information
research programmes. | benchmarking visits. group with international | on significant
International research Inviting foreign experts contacts. international operators.
funding mechanisms. as seminar speakers. Selection of projects Lobbying on policies,
Seminar & conference | Facilitating networking | &mind at international | standards and
participations. through the steering applications. legislation.

Researcher training and group. Appllcatlonlorler}te_:d Follow-gp of .
mobility. Encouragement for benchmarking visits. mter.natlonal fairs and
international joint R&D | Participations in seminars.
projects. international fairs. International network
Technology transfer Support by outsourced | facilitation among
projects. internationalisation / actors.
export services.

Universities Getting access to Complementary Increased opportunities | Providing and developing
highest standard expertise from abroad. | for applied research and | framework expertise.
research. Increased possibilities | 10It Projects with SMES. | £oeciont expertise.
Scale benefits. for networking with

domestic companies.

_Resgarch Possible spin off Up-dating the Development and testing | Development and testing

institutes applications. competence base. of new applications. of new applications,
Expertise gains. Enlarging customer infrastructures.
System and base. Development of norms
infrastructure Applied research and standards.
development. projects.

Large firms Technological Enlarging the Strengthened supplier | Significant international
breakthroughs and competence base. base. business opportunities.
radical innovations. Developing a network of Increased first-mover
Access to competent competent suppliers. advantage.
human resources.

SMEs

Benefits for few
advanced companies.

Up-grading domestic
and international
competence.

Immediate business
opportunities.

Supplier possibilities.

Decreased uncertainty
regarding technological
options.
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6 Generation of internationalisation impact
in technology programmes

6.1 Impact assessment
methodology

Two mail surveys were carried out in an effort to
collect comprehensive, primary data from Tekes
technology programmes. Thefir st survey, thepro-
ject survey, focused onindividual projectswithin
the 9 case programmes that were subject to a
closer evaluation. The target population of the pro-
ject-level survey consisted of atogether 438 pro-
jects— 186 research projects and 252 company de-
velopment projects—withinthe 9 case programmes.
The questionnaires were mailed to the project lead-
ers with a cover letter from Tekes. Up to two re-
minder messages were sent to the responders
through email, each approximately two weeks af -
ter the previous contact. This process produced al-
together 157 responses, which correspondsto are-
sponse rate of 36%.

The second survey, the programme survey, was
sent out to the all the 64 technology programmes,
with the purpose of providing overall information
and leverage to the issues found from the project
surveys. Hence, theissuesraised in thefollowing
analyses are mainly based on the responses of
the project survey.

The programme-level questionnaires were sent to
four respondents per each programme: the
programme coordinator, the Tekesinternal coordi-
nator of the programme, and to the steering com-
mittee chairman and vice chairman of each pro-
gramme. The mailing process was similar mea-
suresto that of the project-level survey. Of the 238
respondents 130 returned a filled questionnaire,
which correspondsto a high response rate of 55%.
The questionnaires were designed to allow multi-
variate analysis of the relationships between the

predictor, mediating and outcome variables. The
statistical analysis methods used included descrip-
tive statistics, confirmatory factor analysis, bi-
variate correlations and multiple linear (OLS) re-
gression tests.

6.2 Implementation of the
technology programmes

This review concerns the unit-level implementa-
tion of the technology programmes surveyed. Pro-
ject selection issues are presented first, followed
by analysis on how the projects were defined dur-
ing the selection process as well as analysis of
unit-level understanding of the programmes’ inter-
nationalisation objectives. As regards the unit-
level implementation of the projects, thefollowing
aspects were surveyed: project supervision and
monitoring; interaction breadth; interaction fre-
quency; programme-level social capital; interna-
tionalisation activities; international social capital;
strengthening of community identity.

6.2.1 Proactive adaptation to
programme selection criteria

In earlier evaluations, unit-level awarenessand ad-
aptation to programme selection criteria has been
found to constitute an important influence on
unit-level technological learning.3® The current
analysis of project selection suggests that the sur-
veyed programmes depicted reasonably high
adaptation impact amongst the participating
firmsand research institutions. Thus, it is possi-
blethat technology programmeswith a strong em-
phasis on internationalisation will influence the

39 See for example: Targeted technology programmes: A conceptual evaluation, Tekes 13/ 2003
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internationalisation by firms and research institu-
tions, as these modify their research and devel op-
ment agendas so as to enhance the fit with pro-
gramme selection criteria. This impact appears,
understandably, more visible amongst research in-
stitutions than amongst firms. Given the impor-
tance of Tekesinfunding research, itisnot surpris-
ing that universitiesand researchinstitutionsbe ac-
customed to adapt to Tekes programmes. For
firms, whose development work is driven more by
customers, the impact is likely smaller.

Given the adaptability of universities to Tekes
programme designs, the impact observed hereis,
in essence, a supply-side impact that affects the
production of technology. It may well bethat the
bulk of theinter nationalisation impact of Tekes
technology programmes is delivered through
the supply side. Thiswould suggest a central role
for universities and research centresin Tekes pro-
grammes geared towards internationalisation

Exhibit 15. Bodies influencing project definition

6.2.2 Influencing project content

Who influences the content and objectives of the
projects? This question isimportant, as the shaping
of technological projects impacts their context-de-
pendency and, potentially, their commercial via-
bility outside the context according to which they
have been shaped. Thus, the context in which the
project isshaped, may influenceitspotential forin-
ternational diffusion. Therefore, we asked the re-
spondents to divide 100 points to different poten-
tial influences according to their relative influence
on project content. The results are shown in Ex-
hibit 15.

According to theresults, there appeared to be quite
little cross-border influence on project definition.
This may be a sign that Tekes technology pro-
grammes, while traditionally strong in connecting
(domestic) demand and industrial needs to re-
search activity, may not yet be optimally geared to

Influence on Project Definition Project type N Mean (%) Significance of mean
difference (2-tailed)

Ourselves, based on our internal Research 80 17,5 0,000 i

needs Firm 77 39,3

Ourselves, based on general trends Research 80 23,7 0,865

in the sector Firm 77 231

Tekes personnel Research 80 5,6 0,534
Firm 77 4,9

Technology programme coordinator Research 80 7,0 0,007 >
Firm 77 2,8

Technology programme Research 80 6,0 0,001 x

steering group Firm 77 19

Our domestic partner Research 80 29,3 0,000 o
Firm 77 16,2

Our foreign partner Research 80 9,9 0,154
Firm 77 6,0

Other Research 79 1,0 0,026 *
Firm 77 57
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linking to foreign demand and cross-border indus-
trial needs. If thisistrue, then the ability of Tekes
projectsto generate technol ogies optimally geared
toward international diffusion may be unnecessar-
ily constrained.

The servicerole of research institutions is clearly
evidenced in our data: domestic partners dictate,
on average, some 30% of the content of research
projects. The influence of Tekes and technology
programme on project definition appears to be
about right. Inevitably, technology programmes
should exercise some influence on project content
definition so as to enhance cohesion between pro-
jects.

6.2.3 Programme objectives

The project-level understanding of the objectives
of their respective programmes was also queried.
Theproject-level understanding of programme ob-
jectives is important, because it likely influences
projects’ orientation toward the technology pro-
gramme, and its activitieswithinit. It islikely that
projects will work focus more on objectives that
they perceiveasimportant at theprogrammelevel.

Overall, an expected difference between firm and
research projects can be observed, with research
projects emphasising upstream and firm projects
downstream objectives. Thisdifference in empha-
sisreflectsthe internal division of responsibilities
within technology programmes.

Moreover, the importation of foreign-based tech-
nologieswas not given ahigh emphasis. Whilethis
may be an appropriate situation overall, adifferent
pattern would likely be optimal for the more nar-
rowly targeted programmes in low-technology
sectors in particular. Furthermore, the perceived
importance assigned to various internationalisa-
tion goals appeared, on general, quite high, partic-
ularly if compared against influences on project
definition.

6.2.4 Interaction breadth and
frequency

The survey looked at interaction breadth (both
within Finland and internationally), as well asin-
teraction frequency, within the projects. Interac-
tion breadth is associated with knowledge variety,
and therefore, provides an indication of the learn-
ing environment offered by the project. Also inter-
actionfrequency impactslearning and the devel op-
ment of technological competencies. Both of these
are important for the shaping of projects’ techno-
logical content and outcomes.

Details of the distributions of various interaction
types are shown in Exhibit 16. As can be seen, the
overal interaction levels were not very high. On
average, only some two employees of the partici-
pating units interacted regularly with personnel
from other projects, and even this interaction was
mostly confined to interactions within Finland.
Cross-border interactions averaged only some 0,7
persons per each participating unit. These are not
very high levels of interaction, and certainly not
suggestive of a very high direct cross-fertilisation
effects between projects at the international level.
Consistent with their more explicit service role
within technology programmes, research projects
emerged as the more widely interacting ones
within the programmes.

An analysis of interaction frequency revealed a
similar pattern, with researchinstitutionsdepicting
higher interactions with various parties. The data
on project-level external interactions pointed to a
quitelow level of interactionintensity overall. The
bulk of project-level interactions were carried
out within the domestic sphere, and cross-bor -
der interactions were of very low intensity. In
particular, the breadth of cross-border interactions
pointedto alevel of interaction that may not be suf-
ficient to exercise asignificant formativeinfluence
on project content and outcomes.

Compared to the perceived importance of various

upstream and downstream activities, one may
questionif theobserved level of international inter-
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Exhibit 16. Interaction types for research and firm projects (Means refer to numbers of people

interacting).

Interaction type Project type N Mean p (2-tailed)
Unit personnel interacting regularly with Research 76 3,09 0,012 *
other projects within Finland Firm 76 196

Other projects interacting regularly with Research 74 4,80 0,006 >
focal unit in Finland Firm 79 296

Unit personnel interacting regularly with Research 67 1,06 0,028 *
other projects abroad Firm 71 038

Other projects interacting regularly with Research 66 1,02 0,065 +
focal unit abroad Firm 66 0,38

action is sufficient to provide a balanced response
to perceived programme objectives. Moreover, the
low overall level of interaction suggests that not
very significant formative internationalisation in-
fluence will materialise through the projects sur-
veyed. If lessthan one person per project isex-
posed toregular cross-border interactions, this
may not be sufficient to generate significant
internationalisation momentum within thepar -
ticipating organisational unit. Again, the low
level of cross-border interaction within the pro-
jects surveyed may be indicative of too great do-
mestic orientation within Tekes technology
programmes.

6.2.5 Unit-level internationalisation
activities

The survey also inquired unit-level internationali-
sation activitiesby listing 11 different activities, as
drawn from technology programmereportsandin-
terviews. The activities were classified into up-
stream, downstream, and horizontal activities. Up-
stream activities refer to the sourcing of technol-
ogy, competencies, and resources necessary for the
creation of new val ue-adding technologiesfor both
domestic and international consumption. Down-
stream activities refer to the preparation of the
pathway totheinternational marketplaceandtothe
international diffusion of technologies by acquir-
ing and disseminating knowledge and contacts on
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foreign markets and customers, international stan-
dards and regulations, and so on.

Theresultsshow that internationalisation activities
employed within the programmes surveyed were
quite varied and able to address both upstream-,
downstream- and horizontal aspectsof internation-
alisation. Also the internationalisation activities
observed were amenable to supporting both the
“home-base exploitation” and the “home-base
augmenting” modes of internationalisation. The
internationalisation activities appeared to vary ac-
cording to the type of organisation concerned. For
research projects, different modes of internation-
alisationactivitieswereobserved thanfor firm pro-
jects. This is evidence of adaptability at the
unit-level implementation of nationa technology
programmes. Over all, the emphasis on interna-
tionalisation activitiesappeared quitelow, even
though the sampled programmes all exhibited
explicit internationalisation objectives. This
suggests relatively low overall emphasis on inter-
nationalisation at the unit-level implementation of
national technology programmes.

6.2.6 International social capital

International social capital constitutes an impor-
tant facilitator of internationalisation efforts, be-
cause it facilitates organisation’s access to, and
ability to mobilise, resources residing within its
network of contacts. Social capital both facilitates



an organisation’s access to knowledge, as well as
its ability to transfer and assimilate this knowl-
edge. Social capital also helpsto strengthen agiven
organisation’s projected trustworthiness, thereby
helping it aleviate the “liability of foreignness’
that inhibits the efforts of an organisation that at-
tempts to enter a foreign market.

Summarising the empirical analysis suggests that
there appeared to have been a positive impact on
international social capital by the participating
projects, particularly for firm projects. The overall
quality of research units' international contacts, at
the end of the projects, appeared to be at a reason-
ably good level. The overall quality of firm units
international contacts, however, appearedtobeat a
modest level only, even at theend of the projects.

Theanalysisof international social capital, consis-
tent with previous chapters, appearsto suggest that
research activities are more amenable to interna-
tionalisation than firm projects. Thismay be anat-
ural consequence of the factsthat: (1) research ac-
tivitiestend to have alonger tradition of cross-bor-
der collaboration; (2) research, by virtue of its
greater focus on explicit knowledge creation, may
be naturally more amenable to international col-
|aboration than commercial activity.

Overall, technology programmes appeared to
be better at connecting domestic industrial de-
mand to domestic research than at connecting
to foreign demand conditions. Technology
programmes, where cross-border links are con-
cerned, also appear to be better at linking to up-
stream than downstream conditions. Therefore,
they may not be as effective in generating interna
tional demand pull asthey arein generating domes-
tic demand pull. If thisistrue, then Finnish tech-
nology programmesmay beeffectiveat boosting
the generation of internationally leading prod-
ucts and services only when domestic demand
conditions, in terms of sophistication, arein par
with international cutting-edge. Where Finnish
demand conditions do not represent international
cutting edge, it may be that Finnish technology
programmes may not be ableto provide significant
momentum for internationalisation.

6.2.7 Strengthening of community
identity

According to the“communities of practice” litera-
ture, informal networks of technology practitio-
ners constitute an important driving force of inno-
vation. Thisis due to gain acceptance (as innova-
tion is equally about invention and exploitation),
suitable social practices need to be discovered that
help take advantage of the innovation. For these
reasons, the influence of the technology
programmes was surveyed on the strengthening of
community identity in their respective sectors.

Summarising the analysis suggests that the impact
of the programmes on sector-specific community
identity appearsto have been quitestrong. Thisim-
pact was perceived as greater by research projects
than by firm projects. Combined with previous
analyses, notably on cross-border interaction, it is
presumabl e that this community identity impact is
largely confined to the domestic sphere. Without
any direct empirical evidence, thereisstill area-
son to suspect that truly cross-border commu-
nities of practice remain few.

6.2.8 Conclusions for programme
implementation

Several conclusions arise from the descriptive
analysis. Reviewing the conclusions, it is impor-
tant to keep in mind that our sample only com-
prised technology programmes that exhibited ex-
plicit internationalisation objectives.

The first general conclusion is that, even though
reasonably high importance is attached to
programme-level internationalisation objec-
tives, tangible project-level exposure to direct
internationalisation activitiesand influencesre-
mains small. Our analysis suggests that only
clearly less than 10% of project content was di-
rectly influenced by interest groups outside Fin-
land’snational borders. Thissuggestsaquitesmall
formative cross-border influence in project defini-
tion, even though the programmes, in themselves,
appear to have been quite impactful in terms of
their steering impact that is materialised through
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the overall definition of programme-level interna-
tionalisation objectives.

Also the projects ongoing exposure to cross-bor-
der influenceswas surprisingly small. On average,
only lessthan one person per project wasregularly
involved in cross-border interactions during the
implementation of the projects. Thismay beinsuf-
ficient to generate significant internationalisation
momentum within the participating projects. |n ad-
dition, the overall importance associated with pro-
ject-level internationalisation activities appears
moderate at best.

The second general conclusionisthat researchin-
stitutesappear to depict greater internationali-
sation readiness, and they also appear more
amenable to internationalisation activities and
related impact generation. Thissuggeststhat the
programmes surveyed are stronger in strengthen-
ing upstream internationalisation links (links be-
tween participating Finnish research institutions
and foreign influences) than in strengthening
downstream internationalisation links (links be-
tween participating Finnish firms and relevant in-
terest groups abroad). Research institutions also
appear to be more centrally positioned within the
programme participant community, and they ap-
pear to develop stronger social assets (such as
shared community identity and social capital) that
facilitate the creation of organisational learning
and performance benefits. This general pattern is
likely due to the fact that research projects focus
more on the generation of codified knowledge that
is intended for public dissemination, and that is
more easily transferred across national borders.
Perhaps for this reason, research activities have a
stronger tradition of international collaboration.

The third general conclusion concernsthe general
pattern of cross-border knowledge flows within
the surveyed programmes. The observed patterns
suggest that, in general, cross-border formative
influences on the creation of new technologies
are mostly mediated through Finnish research
institutions and universities. At least where na-
tional technology programmes are concerned, the
general pattern appearsto bethat Finnish research
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ingtitutions and universities, through their expo-
sure to cross-border collaborations, operate as a
conduit of such influences to the Finnish industry.
The primary interactions of the participating Finn-
ishfirms, on the other hand, seem to be confined to
the domestic sphere, mostly to domestic research
ingtitutions and industry. At least in the survey
data, the evidence of direct formative cross-border
influences on firm-level R&D activities is very
limited.

Thefourth general conclusion concerns Tekes' rel-
ative strengthsin domestic and cross-border activi-
ties. Traditionally, one of Tekes' greatest strengths
is in linking domestic industrial demand condi-
tionsto domestic research ingtitutions. Tekes gen-
erally excels in identifying development needs
within the domestic industrial space and in devel-
oping policy initiativesthat serveto rectify the ob-
served gaps. However, where cross-border links
are concerned, the evidence on Tekes' ability to
link domestic player stodemand conditionsout-
sideFinland’snational bordersisquitelimited.
Even though the range of programme internation-
alisation activities observed should be sufficiently
broad to cater to a“ home-base extension” mode of
internationalisation, the dominating daily pattern
in the surveyed programmes appears very much
aligned with the “home-base leveraging” mode.

Thisgeneral pattern appearsto have two important
implications. It may be that Tekes technology
programmes are helpful in catalysing the genera-
tion of globally leading technologies only when
the Finnish demand conditions represent global
state-of-the-art in terms of their sophistication. It
may be that where the Finnish demand conditions
are lagging behind global state-of-the-art, Tekes
technology programmes, in their current form,
may not be efficient in operating as conduitsto ater-
native sources of sophigticated demand. Further-
more, given the current nature of EU-funded pro-
grammes, it is doubtful whether EU programmes
can bridgethisgap, either. It may well bethat tore-
ally amplify formative cross-border influences in
Tekestechnology programmes, Tekes may need to
start admitting foreign-based participantsto them.



6.3 Organisational and
internationalisation
outcomes

This section summarisesfirst the general organisa-
tional outcomes from the projects, such as organi-
sational learning, new product development, and
changesin the units’ technological distinctiveness.
After thisdescriptive analysis, areview of interna-
tionalisation outcomes is presented.

6.3.1 New product development
and IPR

Altogether 87% of the projectsindicated that they
had influence on the devel opment of new products
or services during the project. On average, the
number of new products being devel oped was 2,6.
This suggests good effectiveness of the projectsin
new product development. However, only 25% of
the projects applied for any kind of intellectual
rights protection (patents, trademarks, copyrights,
etc) for the products devel oped.

Confirming the different roles of firms and re-
search institutions regarding the development of
public and private knowledge, theresults show that
research institutions appeared relatively more ac-
tive in new product development, whereas firms
were more active in applying for IPR protection
devices. Overall, the patterns observed testified of
reasonably good new product and IPR develop-
ment efficiency, and they also suggested differing
rolesfor research and firm projectsinthisregard.

6.3.2 Direct organisational learning
outcomes

So asto get acomprehensive picture of the genera-
tion of organisational outcomes within the pro-
jects, the survey inquired about arange of learning
outcomes. It showed that the most pointed learning
outcomes concerned the creation of new techno-
logical competencies and enhanced technological
competencies. Market knowledge acquisition, on
the other hand, appeared less in evidence, notably
where international market knowledge was con-

cerned. The respondents also reported quite good
impact on enhancing internationalisation readi-
ness and the internationalisation process itself.
Consistent with the general patternin our data, re-
search units reported slightly greater internation-
alisation benefits, even though the differences
were only marginally significant.

Overall, thevariousorganisational benefits ap-
peared to be driven by technological compe-
tence development and learning. This applied to
research and firm projects alike. It seems like the
driving force for organisational benefits, including
internationalisation benefits, istechnol ogical com-
petence development. Thismeansthat firmsderive
corollary benefitsfrom the programmes concerned
through enhanced technological competence. This
reflects a pattern in which technologies are devel -
oped domestically, and then leveraged for interna-
tional expansion. Such amodel should work well
in sectorscharacterised by highly sophisticated do-
mestic industrial demand. However, this mode
may work less well in situations where such de-
mand is missing.

The general pattern, that technology programmes
more readily speed up upstream than downstream
internationalisation efforts, is consistent with this
finding. As concluded in the previous chapter, the
primary pattern of international knowledge flows
appears to operate from upstream to downstream,
or from research institutions' international collab-
orationsto domestic firms. Asasimplifying gener-
disation, “raw” technologies appear to be ‘out-
sourced’ from abroad through inter-university re-
search collaborations, and these outputs are then
modified by Finnish universitiesto suit Finnishin-
dustrial needs. The results of thisfiltering process
are then leveraged for internationalisation pur-
poses. As observed in the previous chapter, such a
processshouldwork fine, provided that the Finnish
industrial demands represent international cutting
edgeintermsof their sophistication. However, this
process may not work optimally, if the Finnishin-
dustrial demand lags behind theinternational stan-
dard. In such situations, the “home-base leverag-
ing” mode of internationalisation is not sufficient,
and “home-base extension” modes are required as
a complement.
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6.3.3 Extent of international
operations

The survey measured changes in international op-
erations by asking the respondents indicate the ex-
tent to which their organisations were engaged in
various kinds of cross-border activities immedi-
ately beforeand immediately after the project. The
operational dimensions were designed to fit both
thefirmsand researchinstitutionsand universities.
A comparison between research and firm projects
is shown below.

According to above, the participating organisa-
tional units had, on average, experienced a slight
expansionintheoperational dimension of their op-
erations during the project. On average, the num-
ber of foreign sources of incomeincreased by one,
meaning that the unit started to generate income

from one additional foreign country. The share of
foreign income increased by an average of 8% in
firm projects, which is significantly more than in
research projects. Also the percentage of personnel
focusing on cross-border activities increased in
firm projects significantly more than in research
projects. The same pattern could be observed for
countries where the unit did technology-intensive
sourcing and procurements, onesthat incorporated
asignificant technol ogy devel opment component.

Firm projectsdepicted, on average, agreater extent
of international operations than did research pro-
jects. Thisisdueto afew firmsin the sample that
exported to a very high number of countries. For
example, the median number of income-generat-
ing countries (other than Finland) was three for
firm projectsand onefor research projects, thereby
pointing to a smaller general difference between
the two samples.

Exhibit 17. Changes in the extent of international operations

Change in... Project N Mean Mean at | Median at | p (2-tailed) for
type Change | the End the End Mean Change

Number of countries where the Research 49 0,61 2,77 1 0,409

unit had income from Firm 70 1.04 11.03 3

Percentage of income generated | Research 51 1,67 6,73 3 0,044 *

from abroad Firm 67 | 7.72 33,67 175

Number of countries where the Research 50 0,26 1,02 0 0,834

unit had personnel in Firm 73 019 381 0

Percentage of personnel focusing | Research 48 1,88 7,56 0,05 0,040 *

on cross-border activities Firm 65 492 2233 135

Number of countries where did Research 43 0,21 0,84 0 0,037 *

technology-intensive sourcing Firm 69 0.91 294 1

Number of countries where did Research 42 0,29 1,50 0 0,399

standard sourcing Firm 66 065 271 1

Number of countries where had Research 46 0,87 2,38 1,5 0,741

technology collaborations Firm 69 112 361 1

Number of countries where sold | Research 46 0,65 1,92 0 0,326

products and services Firm 69 1.30 10.01 3

p < 0,001***; p < 0,01**; p < 0,05*; p < 0,1+; 2-tailed tests
Numbers of countries are indicated Finland excluded
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Overadll, the data suggested moderately positive
internationalisation developments during the
course of the projects. The variance was quite sig-
nificant, though, particularly for firm projects.
Thus, it seems that while research institutions are
generally more amenable to internationalisation,
successfully internationalising firms can achieve
internationalisation ratesthat are beyond thereach
of research ingtitutions.

6.3.4 Resource fit for
internationalisation

Technology projects impact the participating
firms' resources. Particularly within technology
programmes with explicit internationalisation ob-
jectivesand activities, it is possible that the project
may contributeto achangeintermsof theresource
base's susceptibility for internationalisation.

The empirical analysis confirmed this expectation:
it showed a quite clear improvement in the partici-
pating firms' resource fit for international expan-
sion. On average, the firms had experienced an im-
provement of one scale increment in this regard.
Oneaverage, thefirms' resourcefit for international
business was at a mediocre level at the end of the
projects. The highest score was assigned to the
firms' own subjective judgement regarding whether
further expansion would make more senseinthein-

ternational business domain, as opposed to domes-
tic businessdomain. Thisisapositive sign, because
it reflects the firms' strategic intent, which consti-
tutes an important influence on subsequent action.

6.3.5 International orientation

Unlike often assumed and believed, organisations
arenot alwaysrational when they choosetheir strat-
egies. More often than not, organisations cannot ra-
tionally analyse their operating environments be-
cause of the difficulty to predict future, and because
of an information overflow: the amount and ambi-
guity of the information available often simply
makes sensible analysis virtually impossible. For
such reasons, objective conditions are often not de-
cisivefor strategic choice: rather, it isthe organisa-
tion’s beliefs regarding such conditions.

Exhibit 18 summarisesthe responses of the survey
respondents to statements concerning their own
competence to expand internationally. The mea-
sures of statistical significance refer to acompari-
son between firm and research projects.

Both firm and research projectsreported increased
confidence as regards their own competence to
manage further international expansion. While
firm projects started from alower level of self-as-
sessed competence, their self-assessmentswereal -

Exhibit 18. Assessments regarding own competence to expand internationally

Statement Project type N Mean at | p (2-tailed) | Mean | p (2-tailed)
Start at End

It would be easy for us to expand | Research 68 3,93 0,005 |** 4,68 0,395

our cross-border activities Firm 68 398 449

I am confidend that we would Research 66 4,20 0,088 | + 4,97 0,192

succeed if we tried to expand Firm 68 378 468

internationally ’ ’

We have sufficient competence to | Research 70 4,37 0,008 | ** 5,24 0,057 | +

expand internationally Firm 68 366 483

We have sufficient resources for Research 69 3,61 0,008 | ** 4,26 0,022 |*

international expansion Firm 68 293 3 64

p < 0,001***; p < 0,01**; p < 0,05%; p < 0,1+; 2-tailed tests
scale from 1 (completely disagree) to 7 ( completely agree)
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most on par with research projects at the end of the
project. At the end of the projects, both firms’ and
research units' assessments were either moderate
or moderately positive. While research units con-
tinued to Exhibit slightly greater confidence even
at the end of the projects, one should keep in mind
that it is easier and |ess resource consuming to ex-
pand research activitiesinternationally thanitisto
enter foreign markets.

In al aspects of the internationalisation compe-
tence, the improvements were statistically signifi-
cant. Theanalysisshows, therefore, that thepro-
jectswereassociated with moder ateto good im-
provementsin the participating units’ self-con-
fidence, and that this self-confidence ap-
proached a moderateto good level at theend of
the projects surveyed.

Exhibit 19. Intensity of international operations

6.3.6 Intensity of international

operations

The intensity of the participating units' interna-
tional operationswas also surveyed. Asin previous
analyses, the analysis was able to indicate a moder-
ate increase in the intensity of various operations,
even though the increases appeared, in general, less
marked than in the case of resourcefit and self-con-
fidencemeasures. Thedifferencesbetween firmand
research projectswere also compatible with the dif-
ference between upstream and downstream opera-
tions. Overall, the intensity of international opera-
tions appeared moderate or moderately weak for
most aspects. The notable differenceswereinterna
tional R& D collaboration and participation in inter-
national networks and programmes by research in-
gtitutions (an upstream operation) and interna-

Statement Project type N Mean at | p (2-tailed) | Mean p (2-tailed)
Start at End

International technology Research 63 2,94 0,139 3,44 0,343

procurement Firm 72 2,57 3,18

International materials and Research 60 2,90 0,218 3,25 0,195

standard component procurement Firm 72 257 288

International R&D collaboration Research 64 3,50 0,003 | ** 4,56 0,000 | ***
Firm 72 2,67 3,42

International sales and other Research 61 2,18 0,000 | ™| 2,64 0,000 | ***

income generation Firm 72 332 432

International recruitment Research 63 2,32 0,353 3,03 0,025 |*
Firm 72 2,10 2,40

International funding applications | Research 63 3,40 0,000 |**| 417 0,000 | ***
Firm 71 2,23 2,49

Participating in international Research 67 4,04 0,000 |** | 4,85 0,000 | ***

networks and programmes Firm 72 279 347

Following international standards Research 61 3,51 0,415 4,34 0,975

and regulations Firm 72 328 435

Operating units abroad Research 61 1,36 0,000 | ** | 1,61 0,001 | ***
Firm 71 2,31 2,58

p < 0,001***; p < 0,01**; p < 0,05%; p < 0,1+; 2-tailed tests
scale from 1 (completely disagree) to 7 ( completely agree)
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tional sales for firm projects (downstream opera-
tion). These forms of operations could be regarded
as moderate or moderately strong.

Overall, the pattern revealed above is compatible
with the previous analyses. It shows that the per-
ceptions regarding the feasibility of further inter-
nationalisation appear sightly more positive than
the actual intensity of various international opera-
tions. This may signal two things: either percep-
tion precede action, or effecting international ex-
pansion may have turned out more difficult than
anticipated.

6.3.7 International contact extent
and quality

The survey aso analysed the extent and quality of
the participating units active international con-
tacts both before and after the projects. Theresults
indicate that, research institutes reported, in gen-
eral, more upstream links, while firms reported
more downstream links, consistent with the pat-
terns observed in previous analyses. Overal, re-
search institutions exhibited greater international
networking than did firms.

Moreover, the results indicate that, in general, re-
search institutions appeared to have built higher

Exhibit 20. Assessment of the projects regarding their programmes’ overall internationalisation impact

on their sectors

Sector Effect Project type N Mean p (2-tailed)
Sector operators approached international Research 72 5,04 0,099 +
cutting-edge Firm 67 473
Sector operators increased their lead over Research 73 4,41 0,490
ilternational competition Firm 67 454
Sector operators’ internationalisation Research 73 5,07 0,166
competencies enhanced Firm 67 4,82
Finland better known for its technology Research 73 4,58 0,345
Firm 67 4,37
Links between Finnish and foreign operators | Research 73 4,81 0,036 *
intensified Firm 67 4,36
Sector better adapted to international Research 72 4,53 0,462
standards Firm 67 4,36
Sector better exploits international Research 71 4,68 0,359
opportunities Firm 67 4,46
Sector better adapted to technical change Research 71 5,06 0,096 +
Firm 67 4,75
Foreign sources of technology used more Research 69 4,84 0,071 +
ffectively Firm 67 445

p < 0,001***; p < 0,01**; p < 0,05%; p < 0,1+; 2-tailed tests
scale from 1 (completely disagree) to 7 ( completely agree)
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quality into their international contacts than had
firms. However, firm projects depicted higher im-
provements in international contact quality than
did research institutions.

6.3.8 Participants’ assessment of
overall internationalisation
impact on sector

Finally, the respondents were asked to provide a
general assessment of their respective sectors.
These evaluationsrepresent a‘ grass-root’ level as-
sessment, one which probably largely reflects the
projects own experiences with their technology
programmes.

The above indicates that participants’ assessments
were moderately positive. There also appeared to
be general agreement between research and firm
project opinions as to the general impact of the
programmes. Overall, the respondents considered
that their respective sectors had approached inter-
national cutting-edge, and that the various opera-
tors' internationalisation competencies had been
enhanced. Also the sectors’ adaptation to technical
change was considered positive. Overall, the re-
sponses suggest amoderately positive, albeit not a
revolutionary impact.

6.3.9 Conclusions regarding
organisational and
internationalisation
outcomes

A few general conclusions appear to arisefromthe
preceding analysis. Perhaps the most important
conclusion is that in the programmes surveyed,
internationalisation benefits appear to be partly
driven by technological learning benefits. Thisre-
flects asituation in which the participating organi-
sational unit first devel ops new technologies under
thetechnol ogy programme, and thesetechnol ogies
are then leveraged for international expansion.
This would be consistent with the “home-base le-
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veraging” mode of internationalisation. Aspointed
out earlier, this mode works well as long as the
Finnish home base is up to international standard.
Wherethisisnot the case, it seemsthat technology
programmes, in their present form, may not be
fully ableto make up for the gap with their present
configuration.

Second, in spite of the observed shortcomings con-
cerning foreign influences on technology forma-
tion, the direct internationalisation impact gener-
ated during the programmes appears satisfactory,
albeit not revolutionary. Clear, if not very large, in-
creases could be observed for both the extent and
intensity of several aspects of international opera-
tions, suggesting that even quite modes exposure to
direct international influences during the project
may generate internationalisation benefits. The ob-
served increased may also be partly due to the pro-
jects' adaptation to programme selection criteria

Third, statistically significant, if modest, improve-
ments could aso be observed in the participating
firms' resource fit for internationalisation, in the
general international orientation of the participat-
ing organisational units, as well asin the interna-
tional social capital possessed by these. These are
important conditions for internationalisation.
Whileclear inthe statistical sense, however, thein-
crease was also quite modest in absolute terms.

6.4 Influences on internationali-
sation impact generation

Above, we havereviewed organisational andinter-
nationalisation outcomes. An important question
is: what influences those outcomes? To find this
out, aseries of correlation and regression analyses
were carried out. The analyses focused on two as-
pects. first, on the extent of international opera-
tions; and second, on the intensity of international
operations.



6.4.1 Influences on extent of

international operations

Bivariate correlations between the extent of inter-
national operationsand various programme activi-
tiesreveal that project duration does not appear to
be associated with change in the extent of interna-
tional operations. Second, the strongest influences
appear to operate through changes induced in the
unit’sinternational orientation, aswell as through
changesinduced in the unit’s resourcefit for inter-
nationalisation, as well as changes in the interna-
tional contact quality of the unit. Furthermore, the
various programme activities appear selectively
associated with change in internationalisation ex-
tent. Notably, downstream activities (review of
unit’s internationalisation needs and abilities; di-
rect marketing activities) appear associated with
increased export share of sales. Also IPR protec-
tion activitieswere associated with these. The gen-
eral observation, however, is that international
marketing and etablation activities appear associ-
ated with the broadest increasesin the extent of in-
ternational operations.

6.4.2 Influences on intensity of
international operations

Severa interesting bi-variate correlation patterns
can be observed regarding theinfluenceson thein-
tensity of international operations. First, as above,
the most significant and consistent correlationsare
between the change of international operation in-
tensity and: (1) change in resource fit for interna-
tionalisation; (2) change in international orienta-
tion of the unit; and (3) changeininternational so-
cial capital possessed by the unit.

Second, the technology programme’s impact on
domestic social capital build-up and on domestic
community of practice does not appear associated
with the generation of internationalisation bene-
fits. Third, there are numerous direct correlations
between programme’s internationalisation activi-
ties and increase in internationalisation intensity,

suggesting that internationalisation activities do
help in promoting internationalisation in technol -
ogy programmes

6.4.3 Conclusions from correlation
analysis

The most important conclusion from the above
analysisis that internationalisation effects are as-
sociated with four sets of influences within na
tional technology programmes.

Cognitive influences on the unit’sinternational
orientation refer to the perceptions of the partici-
pating unit asregardsthefeasibility and attractive-
ness of internationalisation. These are, essentially,
strategic orientations, as perceived by the unit it-
self. It appears that the more a given technology
programme is able to convince its participants of
thefeasibility of international expansion, andtoin-
stil an “international strategic orientation”, the
morethe unitswill focuson such activities. Here, it
is essential to realise that we are referring to the
participating units’ cognition. Itisessential that the
programmes boost the participating units’ motiva-
tion to internationalise and their belief that they
can succeed in their internationalisation efforts.

Resour ceinfluenceson theunit itself. Eachtech-
nology programme exercises some kind of forma-
tiveinfluence on theresources controlled by its par-
ticipating organisational units. Here, werefer to the
competenciesof the personnel, its products and ser-
vices, its brand and reputation, and its established
network relationships. The greater theformativein-
fluence that the programme managesto exercise on
its participants' resources, the greater the resulting
internationalisation benefitswill be. Note that here,
too, we are talking, in part, about perceptions. If a
given firm or research ingtitution participatesin an
internationally oriented technology programme, its
resources may change, but the participant may also
discover new aspects about its own resources. For
example, the participant may discover that agiven
product or service could sell well abroad. Thus, the
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task of technology programmes consists of partly
assistingitsparticipantsto enhancetheinternational
dimensions of their resources, partly of helping its
participantsto redlistically assesstheir owninterna-
tionalisation potentials.

International social capital. Internationalising
firms and research institutions need to be able to
access and mobilise resources through their do-
mestic and international contact networks. The
better the quality of the unit’s international con-
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tacts, the better it will be able to leverage these in
its internationalisation efforts.

Direct internationalisation activities. There are
also direct associations between the extent and in-
tensity of internationalisation, ontheonehand, and
programme internationalisation activities, on the
other. Thetables suggest that the more directly the
activity is focused on generating upstream or
downstream benefits, the greater those benefits
will be.



/7 Findings and implications

7.1 General findings from
the evaluation

7.1.1 Relevance of internationali-
sation is evident and
increasing

There are two major drivers encouraging policy
makersto incorporateinternationalisation asanis-
sue in innovation policies. One is the increasing
globalisation of the economy. Most companies of
any sizeoperatein aninternational context. Where
they chooseto locate R& D depends, in part, onthe
attractiveness of competing knowledge infrastruc-
tures, in part on the attractiveness of different mar-
kets—both as places to make money and as places
to learn — as well as a number of other important
economic factors.

Theother major driver of internationalisationinin-
novation policy is European Union policy. How-
ever, EU member states have been, in practice,
slow to promote the idea of a European Research
Areaviachangesto their national innovation poli-
cies. While there is general acceptance that such
changeisinevitable, enthusiasmfor it appearslim-
ited.

In practice, this means that the countries consid-
ered are gradually expanding their activitiesin re-
lation to the traditional European R&D and inno-
vation networks. Perhaps the more important
changes in innovation policy and instruments are
the increasing attempts to make national knowl-
edgeinfrastructuresattractive to major industries—
both to attract new industrial R&D investments
and in order to retain existing ones. Especialy
against the background of the Lisbon and Barce-
lonagoals, policy-driveninternationalisation mea-
sures are likely to be accompanied by increased
competition among European knowledge infra-
structures to win links with important industries
and to obtain, and retain the best researchers.

The need for internationalisation has increased
over the past few yearsinvirtually every areaof the
economy. There are clear demands to increase in-
ternational co-operation, both in the policy (top-
down) context and in the operational (bottom-up)
context of policy measures. It is generally consid-
ered that there is no more domestic technology or
market conditions — competition is increasingly
global.

7.1.2 Profiles for internationali-
sation differ significantly

The degree, directions and actions for internation-
alisation vary significantly among Tekes technol-
ogy programmes. Internationalisation is seen im-
portant inalmost every programme, but in different
ways. Reasonably high importance is attached to
programme level internationalisation objectives,
while tangible project level exposure to interna-
tionalisation activitiesand influencesremainsrela-
tively low.

Although all programmes have at least afew inter-
national projects, only few programmes are in-
ternational at programmelevel, evenlessarein-
tegrated internationally or carried out in collabora-
tionwithaforeign counterpart. Therearea sotech-
nology programmes which are clearly facilitating
internationalisation, but which nevertheless do not
appear to be international when measured by their
volume of international co-operation.

The most common rationalesfor internationalisa-
tion relate to seeking better technological knowl-
edge from the leading developers of the world in
order to up-grade and complement Finnish com-
petence and experience, as well asto applying &
adapting Finnish technological knowledgefor ex-
pansion in selected foreign markets. Other ratio-
nales often relate to enhancing national participa-
tion in big science projects and infrastructures, as
we as to adaptation to someregulatory, market or
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technological changeswhich arelikely to havesig-
nificant impact on industries.

Research units at universities and research centres
are usualy well connected internationally. Al-
though international awareness, contacts and ac-
cess to expertise is built into high-standard aca-
demic research tradition, technology programmes
can have a boosting effect on international co-op-
eration.

For most small and medium-sized companies,
internationalisation aims are naturally linked to
their business obj ectives — e.g. how to get access
to information on the application side of technolo-
gies. On the other side, large companies are inter-
national, almost by definition. Their firstinterestin
technology programmes is usualy in strengthen-
ing technological competencies. Promoting inter-
national co-operation with commercia aims in
technology programmes provides little reason for
themto joinin.

7.1.3 Programmes as platforms for
internationalisation

There is a variety of instruments and practices
devel oped within technol ogy programmesto facil -
itate international co-operation, covering issues
from identification and analysis of technological
and market situations, key actors and devel opment
trends to ways of building shared projects and ex-
changing research information. In this respect,
technology programmes can operate as platforms
for different internationalisation instruments.

Even wider selection of internationalisation chan-
nels (EU framework programmes, COST, Eureka,
etc.) and servicesfor internationalisation (Finpro,
Finnvera, etc.) can befound outside Tekestechnol -
ogy programmes. For many international networks
and international research funding channels, Tekes
is, in fact, the Finnish contact point. They provide
natural instruments to be used intelligently for the
specific needs of technology programmes. To a
certain extent, also the instruments of Finpro,
Finnveraand others have been adapted to the needs
of technology programmes. To this end however,
thereare clear benefitsforeseeninfurther devel op-
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ing the joint provision of internationalisation ser-
vices.

One should not, however, consider the interna-
tional research funding mechanisms and networks
as direct alternatives to internationalisation in-
struments in Tekes technology programmes. The
differences in focus, timing, in the setting-up of
consortia, in the required administrative and pre-
parative work, as well as the need to ensure co-fi-
nancing makes it difficult to integrate them into
technology programmes and vice versa. Tekes
technology programmesarerelatively flexibleand
strategic, which gives them an important advan-
tage over EU-funded instruments. The problem
with, e.g., EU-funded projects is their heavy ad-
ministration and the resulting rigidity. This ham-
persthe efficient project-level distribution of fund-
ing. Because Tekes is more closely embedded in
the Finnish context, it can administer project selec-
tion and monitoring flexibly and efficiently. This
aspect gives Tekes programmes a strategic advan-
tage over European initiatives, an advantage that
should also be leveraged for internationalisation
benefits.

7.1.4 Technology programmes
continue to reflect domestic
optimisation

The overall pattern in the reviewed technology
programmes suggests that universities and re-
search institutions remain an important con-
duit of technologiesto domestic industries, and
that direct formative influences on domestic tech-
nology development processes are quite small.
Combined with the other analyses reported here,
this means that, in essence, domestic industrial
needs continue to act as the primary influence
shaping technology devel opment processeswithin
technology programmes: firm projectsinteract pri-
marily with domestic universities, and the direct
cross-border interactions were quite limited.

Thus, thetraditional strength of Tekes, linking do-
mestic resear ch activitiesto domesticindustrial
demand, appear sto dominate even theinterna-
tionally-oriented technology programmes. This



isnatural, given that technol ogy programmeswere
originally optimised for domestic needs, and much
of the development work on technology pro-
grammes has continued to enhance this strength.
The data suggests that this dominating model of
technology programmes shapes also Tekes' inter-
nationally oriented technology programmes. In
short, the patterns observed in the data suggest
that, at present, Tekes internationally oriented
programmes are simply adaptations of Tekes' do-
mestic programmes, and they continue to carry a
strong domestic flavour. Thismay explain why the
internationalisation outcomes of the surveyed
programmes, while clear and significant in the sta-
tistical sense, were also reasonably modest in ab-
solute terms.

Tekes' technology programmes have, historically,
been optimised to take advantage of advanced do-
mestic demand conditions, for example, in for-
est-based and engineering-based industry sectors.
As pointed out earlier, this model works well for
internati onalisation purposesaslong asthedomes-
tic demand conditionsare sophisticated enough. In
such cases, the internationalisation successes can
be quite significant, as evidence by, e,g., the inter-
nationalisation success of Finland's forest-based
industry sectors and that of the IT cluster: in both
cases, the domestic demand conditions have been
very sophisticated, enabling Finnish firms to de-
velop World-beating technological advances.

However, the traditional model may not work as
well in sectors where the domestic demand condi-
tions are less sophisticated. In such situations, it is
important to connect to foreign sources of sophisti-
cated demand. The empirical analysis suggests that
the current programme model may not be optimally
geared to conveying such influences from abroad.

The selective internationalisation of Tekes' tech-
nology programmes, therefore, appearstoremaina
challenge for Tekes. By thiswe refer to the design
of technology programmes that are, from incep-
tion, designed to be truly international. Achieving
‘true’ internationalisation in selected programmes
would mean changing some of their fundamental
planning parameters, for example, by allowingfor-
eign-based parti cipantsto technol ogy programmes
(e.g., foreign-based suppliers or users of Finnish

companies’ technologies, in technology pro-
grammes geared to optimising cross-border value
chains), by actively involving foreign-based agen-
ciesinthedesign and implementation of cross-bor-
der technology programmes, by extending the
need and feasibility analysis of Tekes technology
programmes to cover also foreign suppliers, cus-
tomers, and research institutions, aswell as by de-
signing and implementing activities geared to fos-
tering the formation of cross-border communities
of practice.

Tekescan also enhancetheinternationalisationim-
pact of its programmes through indirect measures.
For example, one indirect measure to foster cross-
border communities of practice could be simply to
coordinate national technology programmesinter-
nationally, so that they would be implemented at
approximately the same time. When activities are
carried out in parallel in different countries, this
will resultin synchronised technol ogy inputsin na-
tional firm populations, which should facilitate the
cross-border acceptance of new technologies.

7.1.5 Project-level internationali-
sation outcomes depend on
both direct and indirect
mechanisms

The analysis suggests that project-level interna-
tionalisation outcomes depend on both direct and
indirect mechanisms. By direct mechanisms, we
refer to programme activities that explicitly at-
tempt to speed up the internationalisation pro-
cesses of their participants (e.g., assisting in for-
eign market research). By indirect mechanisms,
werefer to mechanismswhich either makeinterna-
tionalisation easier for the participating unit, or
which influence the unit’s posture toward interna-
tionalisation.

The correlation and regression analyses suggest
that direct internationalisation activities can be
effectivein promoting internationalisation. The
more explicitly a given measure was designed to
boost either upstream or downstream internation-
aisation, the greater the resulting internationalisa-
tion outcomes were found to be. Different activi-
ties varied in terms of the scope of their interna-
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tionalisation impact: while some activities ap-
peared to be helpful in boosting downstream inter-
nationalisation, others appeared more effective in
boosting upstream internationalisation. The gen-
eral conclusion is, however, that internationalisa-
tion activities are helpful.

The analysis also suggests that Tekes should be

alert to themore subtle mechanismsthrough which

technology programmes may help enhance inter-
nationalisation. The analysis has uncovered nu-
merous such mechanisms:

* it appears that Tekes technology programmes
may exercise a significant steering impact on
domestic R& D activity simply by making their
objectiveswell known. Asfirmsandresearchin-
stitutions apply for Tekes funding, they often
shapetheir projects goal settingin suchaway as
to enhance their likelihood of getting selected.
Thus, Tekes may influence unit-level interna-
tionalisation by simply assigning explicit inter-
nationalisation goal sto technol ogy programmes
and making these well-known to the Finnish in-
dustrial and research communities

« internationalisation benefits appear to be partly
driven by technological learning. The extent, to
which such benefits are materialised within
technology programmes, may thus depend on
how their technological content itself is shaped:
greater international influences on technology
programmes’ technological content arelikely to
tranglate into greater unit-level internationalisa-
tion outcomes

« technology programmes can aso influence the
participating organisations’ international cogni-
tion and international strategic orientations. Be-
cause international expansion is aplanned activ-
ity, thefocal organisations' perceptionsregarding
the feasibility of internationalisation will exer-
cise astrong influence on itsinternationalisation
efforts. Technology programmes can influence
those perceptions in many ways, for example
through promoting internationalisation role mod-
els, through exposing participantsto direct inter-
nationalisation influences or through providing
training in dealing with international relations.

« technology programmes can enhancethe“inter-
national resource fit” of their participants' re-
sources through a number of activities, such as
providing internationalisation training for the
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participating units employees, by facilitating
the access of the participating units to distribu-
tion, marketing, manufacturing, and technology
resources abroad, by promoting international
contact networks and close and repeated cross-
border interactionsat theproject level, by apply-
ing international standards and performance
normsto R& D projects and by providing assis-
tance in international marketing efforts.

7.1.6 Highest impact through
targeted research projects

Itisdifficult for technology programmesto gener-
ate added valueto international co-operation of in-
dividual projects, as far as their content is con-
cerned. The added value of a technology pro-
grammeisoften materialised through encouraging
and facilitating international co-operation, through
closer networking between the participants, in-
creasing the awareness of the field of industry or
research on target areas, aswell asthrough theim-
proved credibility of the participants as selected
members of a national technology programme.
Funding of international co-operation has not
been considered to be a major challenge, a-
though the efficiency of joint internationalisation
activities is appreciated.

The project-level impact assessment suggests that
research institutes possess greater internation-
alisation readiness in technology programmes, as
compared to companies. Reflecting the strong tradi-
tion of internationalisation in research, they also ap-
pear more amenable to internationalisation activi-
tiesand related impact generation. Over all, reflect-
ing the traditional design of nationa technology
programmes, resear ch institutesappear tohavea
central role in conveying cross-border knowl-
edgeinputsand for mativeinfluencesto domestic
industrial R&D activities. The cross- border
knowledge flows materialised in Tekes technology
programmes appear to be conveyed through re-
search ingtitutes’ international links and collabora
tions, and these flows are then converted to domes-
ticindustrial R& D through their collaborationswith
Finnish companies. The evidence of direct cross-
border influences on domestic industrial R&D
throughtechnol ogy programmeswasquitelimited.



The knowledge flow patterns observed in the pro-
ject-level survey data suggest the dominance of
supply-side influences in cross-border technology
flows. The limited cross-border influences on do-
mesticindustrial R& D suggest agap in connecting
to foreign sources of sophisticated industrial de-
mand. Thus, the success of project-level interna-
tionalisation, at present, appears to be dependent
on domestic demand conditions. Where such con-
ditions are not in par with international cut-
ting-edge, the internationalisation impact deliv-
ered through Tekes' technology programmes may
be constrained.

The patternsin the project-level empirical dataalso
suggest the continuing dominance of the so called
“home-base leveraging” mode of internationali-
sation, in which most of the value-adding resources
for technology devel opment arenational, andthere-
sults of nationally-shaped technology development
processes are subsequently leveraged for interna
tional expansion. In the data, there was only little
evidence of the so called “home-base extension”
mode of internationalisation, in which value-add-
ing inputs and technology development processes
are coordinated across national borders. Given the
general trend toward greater globalisation, we see
achallengefor Tekesin terms of moving toward a
more extensive implementation of cross-border
collaborative R& D activities.

7.2 Policy implications and
recommendations

7.2.1 Explicit strategy for
international co-operation

At the end, much of the success of international
co-operation relies in the hands of individual per-
sons, whether scientists, business leaders or
programme managers inside and outside Tekes.
Without neglecting their important role, the sug-
gestions herewith focus mainly on the facilitation
of internationalisation in Tekes technology pro-
grammes.

The role of public intervention should be very
clear ininternational co-operation. Thisis neces-
sary for Tekes itself to design and allocate its re-
sourcescorrectly and in particul ar for foreign part-
ners to understand what objectives Tekes is thriv-
ing for with the international collaboration.

A clear strategy should bedesigned and applied for
internationalisation in Tekes, on the basis of na-
tional technology policy guidelines. For the effi-
ciency and effectiveness of international co-opera-
tion, and ultimately for the competitiveness of
Finnish research and industries, the aims and ap-
proaches for internationalisation in technology
programmes should be well elaborated. As the
aims of internationalisation differ in programmes,
so do the appropriate mechanisms, thus different
strategies should be applied to different kinds of
programmes.

While the articulation of an explicit strategy is be-
yond the scope of this evaluation, we suggest that
the strategy should aim to distinguish between up-
stream (supply side), downstream (demand side)
and horisontal activities. Whereas upstream activi-
ties, such as research collaborations, might be
dominant in science-based sectors or ‘big science’
programmes, downstream activities often provide
important formativeinfluencesfor industrial R& D
in engineering-based sectors (e.g., software). Also
horisontal activities, such as peer-to-peer collabo-
ration for the development of technological stan-
dards, are important when they facilitate the cre-
ation of shared resourcesfor internationalisation.

While a healthy national interest should always
be kept in mind, future competitiveness should
not be hindered by aversion of risk or not investing
ambitiously in promising fields of competence. Vi-
sion, expertise and the highest standard quality are
keys to competitiveness. These can be achieved
and sustained only through international peering,
collaboration and competition. Thisisdifficult, ex-
pensiveand risky, and asmall country cannot reach
sufficient volumes and top-levelsin very many ar-
eas. For technology programmes, thiswouldimply
that areas of strategic national competence should
be selected and promoted.
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For areas of prime national competence, basically
all efficient measures should be considered to en-
sure competence development. Thiswould include
linking and outsourcing of complementary ex-
pertise, as well as facilitation of commerciali-
sation to the extent sufficient. Theaim should beto
build so strong competenciesthat they would inter-
est foreign expertise as well as suppliers and cus-
tomers to come to Finland. When it comes to col-
laboration, it is often the pro-active partners that
are the most likely to benefit.

For areas of large, but not prime national interest,
available internationalisation instruments should
be applied smartly. A general aim could be to
achieve such a level of competence that alows
Finnish actors to access and liaise with top-level
expertise and to exploit thisknowledge effectively.
Different strategies could be applied for other
fields of potential interest, including awareness
building, international monitoring of development
trends, etc.

7.2.2 Competitiveness through
open programmes

The general idea behind national technology pro-
grammesrelieson an assumption of promoting na-
tional competitiveness by strengthening the tech-
nological advantage of domestic actors. However,
the closer thetechnological level isto the global
standard, themorebroadly onemust search for
the competenciesand beableto apply them. More
and moretechnological fieldsin Finland arereach-
ing the global standard and will require new ap-
proaches for their promotion.

The decisive question to this end is how to define
the national interest. The Finnish national strat-
egy in building and sustaining of awelfare society
is heavily built on the functioning of knowledge
economy. It would thus belogical to adjust the na-
tional technology programmes to these targets.
Knowledge and significant competitive advantage
is always built over a long period of time. This
would suggest at least two amendments for tech-
nology programmes. First, there should be pro-
grammes with longer perspectives and ambi-
tiousagendabehind them (evenif their implemen-
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tation remains the same). Second, if long-term na-
tional interest isin building and sustaining national
competencies, technology programmes should
focus at developing national competencies in
the most appropriate way. In many cases, this
would result in stronger emphasis and new ways
for building international collaboration, including
opening-up the programmes to foreign partici-
pants.

Internationalisation of technology programmesis
evident and most certain to increase in the coming
years. International co-operation is a reciprocal
process, which will also require opening of tech-
nology programmes for foreign participants to a
larger extent than today. Thisisnecessary for gath-
ering big enough clusters of competence, which
can attract international interest and have an influ-
ence on the direction of the techno-economic de-
velopment. The opening of the technology pro-
grammes is necessary not only to gain economies
of scale, but also for quality and appropriateness
reasons. If the objective of the programmesis re-
ally to increase technological competence, the re-
quired competence should be sought regardless of
its location.

International co-operation isan appropriate mech-
anism aslong as competencies and knowledge can
be transferred and learning processes fostered.
However, an important part of technological
knowledge is either tacit or contextual and there-
fore difficult to transfer. To continuously keep up
with thelatest knowledge, or even better, to be part
of its development, Tekes will need new ways of
being present in key competence centres and ex-
tend these to its technology programmes. One ex-
ample of such mechanismsis offered by Tekes' bi-
lateral co-operation withthe University of Califor-
nia at Berkeley.

The general rulefor foreign partnersto participate
in technology programmesis that each country or
funding organisation coversthe coststheir respec-
tive participants. Thisis sufficient, when the bene-
fit is mutual and equally shared and such funding
and conditionsareavailable. Much too oftenthisis
not the case, and Tekes should be prepared to fi-
nance also foreign partners when there is a clear
advantage foreseen for the Finnish competencede-



velopment. Typically this would mean at least
partial funding of complementary research, ac-
cess to important development programmes, or
for getting top experts to participate in Finnish
programmes.

7.2.3 Smart collaboration in
technology programmes

Asfar as it concerns the technological content of
research and company projects, purely national
technology programmes hardly exist anymore.
Internationaisation has a smaller or larger role in
every programme. To makethe best of it, each tech-
nology programme should haveaplan for interna-
tionalisation, including, where feasible, an explicit
analysisof theinitial situation on an international
basis, aswell as an analysis of the generic devel-
opment trends, a definition of therole of interna-
tional co-operation in the programme including
its expected benefits and beneficiaries, required
resources and a set of actions to be implemented.
Where sector internationalisation is an important
concern, international inputs should be sought
more actively in the programme planning stage,
and even foreign-based participation in technol-
ogy programme steering groups could be consid-
ered.

European funding mechanisms (EU Framework
Programmes, Eureka, COST and others) provide
unique facilitation for international research col-
laboration in themes of great importance. How-
ever, harmonisation of national technology pro-
grammes with European research funding mecha-
nisms does not seem appropriate. Many reasons
suggest that national technology programmes
should be carried in amoreflexible, forward-1ook-
ing and strategic manner. Theseaimsare not neces-
sarily mutually exclusive. National technology
programmes can belinked, connected and evenin-
tegrated with European programmes and mecha-
nisms, without harmonising them. Furthermore, it
appears to make good sense to carry out national
parallel programmes in connection with large
European programmes to maximise the readiness
and benefit by Finnish participants.

International integration of technology programmes
is certainly something to aim for. Jointly designed
and conducted programmes are the ultimate form
of internationalisation in technology programmes.
There are however many reasonswhy thismay not
work or turn successful. Integration appears to
be particularly challenging at the programme
level, as compared to the project level integration.
In fact, unless there are good possibilities of suc-
ceeding at the programme level integration, it may
be advisable for efficiency reasons to focus main
part of the effort on facilitating international
co-operation at project level.

7.2.4 Specifically targeted
internationalisation

Many of the technology programmes have been
constructed from themes and objectives of project
groups and sectoral needs. Fewer programmes are
constructed top-down, i.e. to address for specific
challengesthat have beenidentified through Tekes
strategy process. Such programmes provideagood
basis for building international co-operation, thus
it would appear important to increase the share of
strategic and precisely targeted technology
programmes.

One of the key components of Tekes technology
programmesistheir dynamic and forward-looking
nature. Particularly from the perspective of compa-
nies, but also for research institutes and universi-
ties, this provides a clear advantage over the avail-
able international funding instruments and net-
works. However, we believe that Tekestechnology
programmes would become even more interesting
both domestically and particularly internationally,
if they would be significantly moreinternational
and open to foreign participants, while still keep-
ing their dynamic and strategic nature. In practice,
thiswould require that the design, preparation and
funding of the programmes would not be shared,
but remain in the hands of Tekes.

The aims for internationalisation in technology
programmes cover issues more broadly than just
research and technology. In particular for smaller
companies, the rationales for international co-op-
eration oftenrelay back to creating businessoppor-
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tunities and accessing new markets. Although
these may be equally relevant issues to address, as
are the research co-operation and mobility among
university and research institute participants, there
isstill no particular reason, why all these should be
addressed by Tekes.

Building internationally leading edge research re-
quires vision, commitment, many years, suffi-
ciently resourcesand somegood luck, too. In many
cases, it ismuch quicker, cheaper and lessrisky to
build competencies by accessing existing exper-
tise. In asituation where 99% of world research is
performed outside of our national borders, it ap-
pears obvious that not every technology should
bedeveloped in Finland or promoted by Tekes. In
fact, Finnish competencies could be much stronger
and research funding used even more efficiently, if
international co-operation and outsourcing were
more actively used for this purpose.

7.2.5 Systematic implementation
and follow-up to ensure
returns

In order to make better use of the available instru-
ments, it would be recommendabl e to distinguish
more clearly the internationalisation aims of tech-
nology programmes. The typology*® used in this
evaluation could serveasonebasisfor the categori-
sation of internationalisation profiles of pro-
grammes and hence, for the design and efficient
use of appropriate toolsto support theinternation-
alisation process.

It appearsthat the amount of resour cesavailable
for the definition, preparation, implementation and
also the follow-up of internationalisation activities
in technology programmes provides greater chal-
lenge than the lack of awareness or ability to use
the appropriate actions. In order to boost interna-
tionalisation, the first priority should be to in-
crease the amount of resources allocated to inter-
nationalisation in each stage of the technology
programmes.

40 See Exhibit 22
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Asfar asit concernsthe avail abl e instruments sup-
porting internationalisation in technology pro-
grammes, tools facilitating a good analysis of in-
ternational research, market and sometimes
regulatory developmentsareof great importance.
Tekes has developed an internal analysistool (i.e.
Research Landscape) for analysing therelevant re-
search programmes and devel opments to this end.
It would appear useful to further devel op thistool,
in order to take into account also other relevant is-
sues (such as domestic situation) and to match this
information with substance analysis (field expert
comments), aswell asto complement it with other
tools. The latter refers particularly to the services
provided for example by Finpro for the market
analyses, aswell asanalyses needed for theregul a-
tory and policy developments in programmes,
where these issues are among the key drivers.
These tools and the whole pre-analysis process
should not, however become a burden or block to
processing new ideas into programmes. Ulti-
mately, the purpose of suchtoolsismerely to assist
a good planning and preparation of technology
programmes.

I nternational co-operation, when successful, should
not end at the completion of a technology
programme. Infact, thisisoften thetimewhen col-
laborations are just getting properly started.
Usually there are not, however, sufficiently rea-
sons to extend technology programmes for the
sake of well-started international co-operation and
in few cases this would be even possible. Con-
tinuing international co-operation can be funded
under normal Tekes procedures, but it will be con-
sidered in the same line with all other coming re-
search proposals. To improve the situation, a spe-
cific funding instrument could be designed for
the purpose of ensuring a proper follow-up of
those research and company projects, which have
international co-operation continuing after pro-
gramme completion. At the same instance, it
should be considered whether some international
efforts should be continued also at the programme
level, too.



7.2.6 Elaborated concepts for

internationalisation

Tekesalready hasawide variety of internal instru-
ments and funding toolsfor supporting technology
projects and programmes. A significant stock of
technical and pragmatic expertise exists within
Tekes, which should be well exploited. However,
when it comesto international co-operation within

the technology programmes, even wider set of in-

struments could be utilised. These instruments re-
late to technology transfer, marketing, facilitation

Exhibit 21. Approaches for internationalisation in technology programmes

of meetings and seminars, etc, aswell astoforeign
and international research funding and networking
instruments. Optimally technology programmes
should work as platfor ms, which facilitate aflexi-
ble integration of different types of research and
development projects, different kinds of operators

follow-up usually with
a new programme.

programmes or specific
follow-up instruments.

Big Science Up-grading Finnish Exploiting Finnish Regulatory & other
-programmes competence competence changes as drivers

Defs_ig_n_ and Selective participation | Preparatory studies on | Preparatory studies on | Preparatory studies on

definition with ambitious up-grading needs and | market needs and policy and regulatory
objectives. available technological | structures abroad. developments.
Ensuring the industrial | €XPertise abroad. Key market / Preparatory studies on
relevance. Internationalisation application oriented similar programmes
National parallel or plgn, vyith specific internationalisation and developmt.ants. .
internationally objectlvgs and . plan. abrpad — possible joint
integrated programmes. gg::é?rigzgomesnc Collaborative design action.

Integration with national ' W'th_Other service
basic research providers.
programmes.

Implementation | »tive promotion of and | Technology oriented Application oriented Follow-up & active
participation in benchmarking. benchmarking. dissemination of
international research | gnq) ring access to best | Selecting a steering regulatory, policy and
funding mechanisms. | 4 aiiable expertise. group with international | Market developments.
Aim at highest quality Aim at strategic contacts. Lobbying on policies,
projects and domestic | ;1 oration with Selection of projects | Standards and
competence Clusters. | gtrong foreign partners. | with international legislation.

Seminar & conference Inviting foreign experts application objectives. | International network
participations and and companies to Focus on credibility facilitation among
organisation. programmes. increasing and actors.
Develop researcher Encouragement for awareness raising.
training and mobility | jnternational joint R&D | Support by outsourced
mechanisms. projects and technology | internationalisation /
transfer. export services.
Follow-up Ensure a seamless Follow-up with other Technology programme | Follow-up with

as a catalyst —
follow-up with other
(business oriented)
instruments.

specifically targeted
programmes or specific
follow-up instruments.
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and sufficient internal and external instrumentsfor
joint objectives. Interconnection and utilisation of
external instruments should be as easy and effi-
cient as possible, but by no mean obligatory. Simi-
larly, the intensity of participation in other Euro-
pean funding mechanisms should not be consid-
ered asingle measure of successful internationali-
sation.
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In thelight of thisevaluation, it appears evident to
refine the internationalisation objectives and
mechanisms in Tekes technology programmes
more specifically according to therelevant interna-
tionalisation rationales. Thetypology found in this
evaluation could provide one good basis for that.
Thiswould suggest that at least the types of inter-
nationalisation approaches shown in Exhibit 21 be
developed and employed.
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Antares — Avaruustutkimusohjelma*, 2001-2004

Climtech — Teknologia ja ilmastonmuutos, 1999-2002

Code — Polttoprosessien mallinnus, 1999-2002

Diagnostiikka 2000, 2000-2003

Divan — Huonekal ualan teknologia- ja kehittéamisohjelma, 1999-2002
Elintarvikkeet ja terveys, 2000-2004

ETX — Elektroniikka tietoyhtei skunnan palvel uksessa, 1997-2001
Exsite — Langattoman tietoliikenteen jarjestel méteknol ogiat, 2001-2003
FFusion 2 — Fuusioenergian teknol ogiaohjelma, 1999-2002

FIBRE — Biodiversiteettitutkimusohjelma*, 1997-2002

FIGARE — Globaalimuutoksen tutkimusohjelma*, 1999-2002
Finnsteel — Terasrakentamisen teknologiaohjelma, 1995-2000
Geenitutkimusohjelma*, 1995-2000

Globe 2000 — Kaukokartoitus, 1996-2000

GPB — Kansainvalinen projektiliiketoiminta, 1998-2001

iWell — Hyvinvointi jaterveys, 1998-2003

Jétteiden energiakayttd, 1998-2001

Kemiallisen massanval mistuksen haasteet, 1996-2000

Kenno — Kevyet levyt -teknol ogiaohjelma, 1998-2002

Kesto — Materiaalit energiatekniikan palveluksessa, 1997-2001
Ketju — Kuljetusketjujen toiminta ja teknologia, 1998-2000
Kiviteollisuuden teknologia- ja kehittdmisohjelma, 1999-2002
Kayttdvarmuus kil pailutekijana, 1995-2000

Laatu verkostotaloudessa, 1998-2001

Life 2000*, 2000-2003

Liike — Liiketoiminta kilpailuna ja yhteistyond*, 2001-2004
Mallitehdaskonseptin kehittdminen, Model Factory Concept, 1996-2000
Materiaali- ja rakennetutkimuksen ohjelma— MATRA*, 1994-2000
Metallurgian mahdollisuudet, 1999-2003

Molekyylit myyntiin, 1997-2000

NAV | — Henkil6kohtainen navigointi*, 2000-2002

* Joint programme with the Academy of Finland



76

Nopeat tuotantojarjestelméat, 1997-2000

Nordic Wood 2 — Pohjoismaiden puuteollisuuden tutkimus- ja
tuotekehitysohjelma, 1998-2000

Pigmentit paperin raaka-aineena, 1998-2000

Potra — Polymeerit tulevai suuden rakentajina, 2000-2003

Presto — Tulevaisuuden tuotteet — lisdarvoa mikroteknol ogioista, 1999-2002
Pro Muovi, 1998-2001

ProBuild — Kehittyva rakentamisprosessi, 1997-2001

ProMotor — Moottorialan teknologiaohjelma, 1999-2003
Prosessi-integraatio, 2000-2004

Prosessiteollisuuden on-line-mittaustekniikat, 1999-2002

Puuenergia, 1999-2003

Rakennebiologia*, 2000-2002

Rasko— K eskiraskaan jaraskaan kokoonpanotoi minnan kehittaminen, 1998-2000

Rembrand — Palvel eva kiinteistdliiketoiminta, 1999-2003
Smart — Huomisen koneet ja jarjestelmét, 1997-2000
Solubiologian tutkimusohjelma*, 1998-2002

Space 2000 — Avaruusl aitetekniikka, 1996-2000

SPIN — Ohjelmistotuotteet, 2000-2003

Staha — Staattisen séhkon hallinta, 1999-2002

Streams — Y hdyskuntien jétevirroista liiketoimintaa, 2001-2004
Terve talo — Rakennustekniikka, sisdilma ja laatu, 1998-2002
Tesla— Informaatiotekniikka sdhkonjakelussa, 1998-2002

TLX — Tietoliikenteella maailmalle, 1997-2001

Tukista tuplasti, 1998-2003

USIX — Uusi kayttdjakeskeinen tietotekniikka, 1999-2002

UTT — Uusi teollinen toimintatapa, 2000-2004

Uudistuva elintarvike, 1997-2000

Vera — Tietoverkottunut rakennusprosessi, 1997-2002
Vesihuollon teknologiaohjelma, 1997-2001

Wood Wisdom — Metséal an tutkimusohjel makokonai suus, 1998-2001
Véare — Vardhtelyn ja 8anen hallinta, 1999-2002

Y mpéristoklusterin tutkimusohjelma, 1997-2002

ALY — Alykkaét automaatiojérjestelmét, 2001-2004

* Joint programme with the Academy of Finland



Annex 3.

List of reviewed programme documents

Final Reports
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Materials for Energy Technology. Kesto Technology Programme 1997-2001,
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Finnish Global Change Research Programme (Figare),
Academy of Finland 7/2003
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technology programmes, Tekes 6/2003

Assessment and Decision Making for R&D Programmes, Tekes 16/1997
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teknol ogiastrategian ennakoiva arviointi, Tekes 20/2003
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Phase, Pirjo Niskanen, VTT Publications 440/2001
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Niskanen, et. al, Tekes 3/1998
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vaikuttavuuden tarkastelua ja arviointia 3/1998

Teknologiaohjelmien arviointi ja ohjaus, Tekes 15/1997
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Annex 4.

Description of internationalisation in case programmes

NAVI - a broad networking
approach to internationalisation

The NAVI technology programme focused on the
domestic value network related to mobile naviga-
tion technology. At the time of the programmeini-
tiation, navigation technology was arapidly devel-
oping, emergent technology strongly influenced
by international standardisation by regulatory fo-
rums such as the Location Interoperability Forum
(LIF). Themarketsfor navigation technology were
il in their early development; approaching the
point where commercial solutions would become
feasible on a larger scale.

Finland was recognised asamarket in which novel
technology was rapidly adopted, and in which the
infrastructurefor mobileterminalswaswell devel -
oped. Thedomestic market could serveasalabora-
tory for testing the technology, thusimproving the
opportunities for domestic companies in their ef-
forts to influence standardisation and, ultimately,
to export products to international markets. How-
ever, the value network composed of the Finnish
actorswasal so still devel oping, sotherewasaneed
for assembling all the central actorsin the sector in
order to increase their cooperation. The NAVI
programme was initiated to meet this need.

The NAVI programme was afirst public interven-
tion targeted for the producers of mobile naviga-
tion technology. It had an uncommon, innovative
structure where the core of the programme con-
sisted of 12 technology and application independ-
ent support projects focusing on the needs of the
value network. These horizontal research projects
focused on issues such as terminology, end-user
needs, standardisation and service architecture.
The themes were identified by the programme
steering management board, and research groups
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previously recognised as competent in the subject
matter invited to carry out the programme. In addi-
tion, the programme invited other, on-going pro-
jectsthat focused on navigation technology tojoin
the programme. The steering group accepted 24 of
these more application-specific projects into the
programme. These projectswere not funded by the
NAV I programme, however. They were funded by
other, linking Tekes' technology programmes such
asUSIX, SPIN and AVALI aswell asby EU pro-
grammes.

Due to the fact of Finnish markets being small,
internationalisation was an intrinsic aspect of the
programme. The programme carried out interna-
tional market studiesin al of the substantial mar-
kets and gathered information on the most signifi-
cant international and local actorsrelated to navi-
gation technology. International standardisation
forums were closely monitored and influenced by
the programme participants. There was, however,
little international collaboration at the project
level. Nearly al of the internationalisation activi-
tieshave been related to supporting domestic com-
panies.

In order to increase the participation of SMEswith
the programme, aNAV | Network was established.
Itsmemberswere ableto utiliseall programmere-
sults in exchange for a membership fee. The net-
work included also lead-firms from the sector, as
well as ministries and other public organisations.
The NAVI Network also initiated a project for
monitoring international markets, to find and dis-
tributeimportant newsto itsmembersweekly. The
project also included market research on the Japa-
nese, North-American and European markets, car-
ried out by Finpro and Mobile Zoom. The NAVI
Network remains to be functional after the
programme completion and continues to produce



information on international markets and organ-
ises seminars on aregular basis.

The NAVI programme was considered to be asuc-
cess. It was able to bring together the whole net-
work of domestic actors. Intermsof internationali-
sation, the programme produced valuable knowl-
edge for domestic companies. However, dueto its
nature, the programme did not have a notable im-
pact on establishing collaborative relationships
with technology sources or customers abroad, nor
did it have alarge impact on the international rec-
ognition of Finnish companies. The small number
of pilot projects was considered the only disap-
pointment in relation to programme objectives.
This, however, should not be attributed to pro-
gramme management but to the slow devel opment
of markets and the general recession that was felt
especially strongly by the ICT-sector. The support
projects were established before the economic
downturn and, thus, they received relatively large
amounts of funding. When the recession began,
R&D investments decreased.

SPIN - strong business objectives
as drivers for internationalisation

SPIN, Software Product INdustry, wasathree-year
technology programmeto boost the software prod-
uct businessin Finland. Finnish software industry
isarapidly growing and internationally active set
of enterprises. During the 1990's there had been
several internationally oriented activities for soft-
ware business promotion by the Finnish foreign
trade association, as well as a FINSOFT technol-
ogy programme.

SPIN"s main objective wasto assist in the genera-
tion of new, international, product-based business.
The programme was divided into three core tech-
nology areas (internet service infrastructure, mo-
bile communications and enterprise management
software) and to other focus areas (e.g. computer
security, entertainment, systems development
tools, media technologies). A total of 110 indus-
trial and 14 academic research projects were ac-
cepted into SPIN, reaching a total volume of 75
million euros. Industrial projectsrepresented ama-
jority of these (nearly 70 million euros). Although

SPIN was a large technology programme by the
number of participants, the scope of objectivesand
activities remained relatively narrowly focused.
Programme management was unusually divided
among a group of coordinators, of which one was
responsible for international activities.

Asabasic principle, al projectsto be approved in
the programme had to aim at international level ac-
tivities. There were also exceptionally many inter-
nationalisation activities conducted at the pro-
gramme level. These included export workshops
and seminars, bilateral co-operations (Japan,
China), brochuresthat were used as marketing ma-
terial and co-operation with simultaneously run
internationalisation programmes (i.e. Global Soft-
ware Programme, Wireless Finland). Also Tekes
office in San José provided an important input to
the programme.

These activities aimed at strengthening services
supporting internati onalisation, specialised for the
software product business. Programmelevel activ-
itiesdid catalyse and facilitateinternational co-op-
eration, while much of the internationalisation
took place at the project level, where the core sub-
stance remains.

Software product businessisrather young industry
and most of thecompaniesarevery small. Itistypi-
cal, however that even small and young companies
in software product businessinvest significantly in
research and devel opment work, network actively
and build alliances and distribution channels
abroad. It istherefore that internationalisation pro-
vides a key challenge to the devel opment, growth
and success of the software industry.

SPIN could clearly boost internationalisation of
small software companies. Participation in SPIN
technology programme had brought clear benefits
to the internationalisation of small software com-
panies, in particular related to the image, credibil-
ity and general awareness of Finnish software
competence. It promoted an image that the pro-
gramme participants had been assessed, selected
and approved by competent authorities and pro-
vided targeted and concise information about in-
ternational opportunities, channels and means for
co-operation for smaller companies.
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The Global Software Programme was considered
particularly applicable model for promoting both
commercialisation and internationalisation in con-
nection with technology programmes. It provided
for sound feasibility studies and an internationali-
sation clinic for software companies, aswell asin-
vited customer groups and financiersto discussthe
international business development possibilities
with the programme participants. In this case,
other available internationalisation channels such
as the EU framework programme could not pro-
vide sufficiently dynamic operating conditions.

Internationalisation of atechnology programmein
its full meaning contains more than just carrying
out international level studies or international vis-
its. Inthe case of SPIN the programme aim wasto
develop new software products for target markets.
In this respect, the co-operation was true research
and development work, not merely promotion of
exports. The participating companies were how-
ever in different stagesin their readiness for inter-
nationalisation, which had to be taken also into
consideration.

iWELL - adjusted approaches to
different international markets

iIWELL technology programme was launched in
early 2000 as asequel to anumber of earlier well-
being programmeswith similar targets. to promote
internationally competitive solutions and services
that enable companiesto benefit from their techno-
logical edge. The distinct feature of iWELL com-
pared tothe previous programmes, wasitsfocuson
theend usersof theproductsand services. Thetotal
programmevolumewasaround 40 million euros.

iIWELL focused on the development of competi-
tive well-being technology for world markets;
thereforean international aspect wasan in-built el-
ement of the programme targets. In addition to
commercial and socia considerations, attention
wasalso paid on physical and mental well-being to
givebetter opportunitiesfor healthy and independ-
ent living. It aimed to take information and com-
munication technology and solutions that were
originally developed for production, logistics and

82

construction sectors and to turn them into well-be-
ing applications.

The programme focused largely on solutions that

could promote healthy and balanced living, suited

for exampl e to the ageing population, the disabled
and those suffering from long-term illnesses. Spe-
cific programme objectives included:

1. Turning Finnish know-how in the field of well-
being technology into successful commercial
applications.

2. Bringing about technology and service products
for the working age population.

3. Promoting new service products for the ageing
population, the disabled and those suffering from
long-term illnesses; e.g. personal safety and se-
curity devices, logistic services, electronic ser-
vices, telemedicine and telemonitoring.

. Stepping up research onwell-being technol ogy.

5. Fecilitating co-operation between different op-
erators to boost the domestic market for
well-being technology.

6. Making Finland a pioneer in the application of
new technology to social and health care.

N

To great extent, the construction of iIWELL had
been bottom-up based. Theindustrial sector wasin
its early development phase, this one aim of the
programme was to activate the industrial develop-
ment through networking and provision of market
information. The role of the programme steering
group remained somewhat distant and much of the
programme co-ordination was done by the
programme coordinator in collaboration with
Tekes. Also the international activities of the
programme relied on the initiative of Tekes.

So far, the export of Finnish well-being sector’s
products and services hasbeen nominal and gener-
ated by afew large companies. The sector isdomi-
nated by public services and operators, which
bringsaspecific natureto themarket and for thein-
ternational co-operation. Overall, it was consid-
ered that the market impact of the iWELL pro-
gramme remained limited.

Specific market studiesand anal yses had been con-
ducted on the development of well-being markets
abroad, namely Japan, USA, Germany, UK, Italy
and theNetherlands. Japan had been selected asthe



prime co-operation direction and a test market for
IWELL programme, despite the known challenges
related to accessing these markets. Two bench-
marking / collaboration building visits were made
to Japan. Visits were also proposed towards USA,
but to that end, there was not sufficiently interest
among the participants. Collaboration with Swe-
den was carried out by inviting Swedish partici-
pantsto Finnish seminarsand by organising ajoint
seminar with Swedish healt sector representatives.

Universities and research institutes had built their
own contact and connections with foreign part-
ners, while most of the company participants did
not directly benefit from those connections.
Co-operation with Japan became increasingly im-
portant during the progress of iIWELL. The aim
was also to approach US markets, but this task
turned out to be difficult. European co-operation
and devel opmentswere considered interesting and
more easy to approach, but not equally important
in terms of market potential for well-being prod-
ucts and services.

The co-operation with Japanese was initiated by
Tekes, but besides the support of their office at To-
kyo, Tekes' serviceshad not been used to facilitate
international co-operation. Finpro provided sup-
port to building co-operation with the Japanese, for
example in the ‘Japan school’ seminar series or-
ganised by iWELL. Finpro a so conducted market
studies on the Japanese well-being sector and were
managing a parallel housing project. At the end
part of the programme, a Finnish-Japanese expert
workshop was organised for companies and re-
search groups interested in joint activities with
Japanese partners.

Asfar asit concernsinternational research co-op-
eration, theimpact of IWELL did not turn out to be
as significant as originally expected. International
research co-operation, when it took place, hap-
pened mainly at project level. The programme did
not bring a significant change of direction, in-
creased or activation to that end. Also research
co-operation between companies both domesti-
cally and internationally remained very limited.

iIWEL L wasan umbrellaprogrammefor activation
of avast set of companies, research unitsand insti-

tutions in the well-being sector. For international
linkages, co-operation and potential markets, there
was not a clear strategy or plan of action for the
programme to implement. Analyses were carried
out of the lead markets, but perhaps more specific
analyses of the needs and aims of international
co-operation could have been carried out in the
early stages of the programme. All inall, theinter-
nationalisation and commercialisation process in
well-being sector took clearly more time to start
and progressthan what had been though at the start
of the iIWELL.

The Finnish well-being industry is still inits early
development phase. Besides a few leading firms,
smaller companieswere not ableto properly bene-
fit from international research co-operation. To
that respect, thelarger, lead companieshaveanim-
portant role in driving the domestic and interna-
tional development of the sector. iIWELL pro-
grammewas already ableto boost the devel opment
of the industry and built close links between the
various operators in public and private sectors,
while much of theimpact generated by theiWELL
will actually realise some years after the comple-
tion of the programme.

FFUSION2 - a national programme
to maximise returns of high quality
research

European fusion programmes have been carried
out for roughly forty years now and today, Euro-
pean fusion research and its relevant facilities are
at the cutting edge of global development. Due to
this scientific strength, European Union is also
leading the leading partner in the international
ITER project for constructing an experimental fu-
sion reactor.

FFUSIONZ2 programmeisafollow-uptoan earlier
technology programme (FFUSION 1993-1998).
Like its predecessor, the set-up of FFUSION2
programme was international ly integrated from the
very beginning. The programme was designed to
paralel with the EU Fifth Framework Programme
(Euratom) key-action Controlled Thermonuclear
Fusion, which wasaiming at a safe prototype reac-
tor in co-operation and eventually at economically
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competitive fusion power station for future energy
needs.

Through FFUSIONZ2, Finnish technology devel-
opment focused on areas, which strengthen fusion
research know-how and the position of Finnishin-
dustry in next generation fusion reactor projects,
but more importantly in applications beyond fu-
sion technology. In basic research, the emphasis
was on developing advanced scientific calcula
tions and simulation procedures, as well as on
plasma diagnostics. The key research areas in-
cluded fusion plasma physics, reactor material
studies and remote handling and inspection sys-
tems. Thetotal research volume of the programme
was 15 million euros, of which the share of
Euratom was nearly one third (29%).

The objective of FFUSION2 wasto carry out high
quality scientific and technological research in
close co-operation with European fusion experi-
ments and to promote the collaboration between
research institutes and industry. The underlying
principlefor international co-operationwasto sup-
port those projects which indicated clear interest
from the Finnish perspective.

Finnish research groups at VTT, Helsinki, Tam-
pere and L appeenranta Universities of Technology
and University of Helsinki, together with the par-
ticipating industries formed a research unit of the
Association Euratom-Tekes. Theindustrial co-op-
eration in FFUSION2 was organi sed separately by
PrizzTech.

The association participated in the European Fu-
sion Development Agreement’s Joint European
Torus (JET) and Technology Work programmes.
Finnish research concerned the development of
multimetal components, joints and advanced coat-
ings for ITER vacuum vessel and in-vessel area,
water hydraulic tools and manipulators for remote
handling and operation. A material stesting facility
developed by VTT has been placed in a research
reactor at Belgium. To this end, the scientific out-
comes of FFUSION2 were outstanding, as were
the devel opment of new applicationsand academic
studies, hence Finnish research clearly contributed
to the development of ITER. Altogether 160 aca-
demic publicationswere published, eleven doctor-
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ate and licentiate theses produced and three
large-scale international conferences organised.

A unique characteristic of Finnish participationin
European fusion research has a so been the strong
involvement of Finnish companies. Successin par-
ticipation and scientific terms would probably not
have been possible without a good national prepa-
ration and an active role of Tekes in the various
committees as a representative of Finland.

Although fusion research is typically the kind of
fundamental research which hasalong time span—
much longer than the 3-4 years of a technology
programme—it was considered useful to break the
long-term research challenges into manageable
sub-topics and time periods under the technol ogy
programme. After FFUSIONZ2, the Finnish fusion
research will progress under anew FUSION -pro-
gramme with somewhat amended objectives.

KESTO - a combination of
exploitation and up-grading of
technologies

KESTO was a research oriented technology pro-
gramme carried out during the years 1997- 2001.
The programme aimed at improving the interna-
tional competitiveness of Finnish companies that
are manufacturing equipment for energy industry,
as well as decreasing the costs of energy produc-
tion in Finland more generally. These aims were
sought by means of developing and applying new
materials- and production technologies.

The KESTO programme had its history in the en-
ergy programmes by the Finnish ministry of trade
and industry, the previous LIEKKI 1 and 2 pro-
grammes as well asin the technology programme
for ‘application oriented use of materials'. These
programmes created the broad knowledge base,
which KESTO-technology programme later suc-
cessfully exploited and built on.

The programme included altogether eighteen re-
search projects and eleven company projects. The
total volume of the programme was 13 million eu-
ros, of which Tekes funding covered a good half.



One key factor for the initiation of KESTO pro-
gramme was the Kyoto Protocol on climate
change, which brought considerabl e challengesfor
energy-generating industry and in particular for
the energy generation equipment manufacturers.
Since these challenges were of fundamental type,
they concerned industries in all European coun-
tries.

KESTO —programme aimed at lowering the ex-
haust levels of power plants to improve their en-
ergy efficiency. Thiswould require increasing the
operation temperatures of power plants, wherethe
heat resistance and durability of materials was a
key factor. New, better materials would not only
improve the energy efficiency, they would also in-
crease the competitiveness of Finnish manufactur-
ers of energy equipment.

Thebasisfor buildinginternational co-operationin
KESTO was good; the Finnish equipment manu-
facturers and the Finnish expertise in combined
heat and temperature (CHT) generation technolo-
giesis appreciated and well known in world mar-
kets. In some fields, such asin the use of biofuels
and in particular black liquor and other recovery
boilers for Forest industry, the Finnish companies
have been clear market leaders.

Among the participants of the programme, re-
search centres and universities were most activeto
build international co-operation, since the partici-
pant companies were, in most cases aready oper-
ating in international markets. Within the frame-
work of KESTO, two largeinternational co-opera-
tion projectswereinitiated. One concerning along
term exchange of researchers between the Techni-
cal Research Centre of Finland (VTT) and the In-
stitute for Advanced Materials of EU Joint Re-
search Centre at Petten to study the corrosion phe-
nomenon of furnishes. Another one between the
Process Chemistry Research Group of Abo Aca-
demi and Oak Ridge National Laboratory (US) to
study the corrosion of recovery boilers.

The programme steering group encouraged the
projects to actively build international co-opera-
tion and to the mobility of researchers, which took
place also among companies. There was, however
a constant awareness of the ‘national interest’ in

the pursuit for international co-operation in
KESTO.

The mobility of researchers was planned and or-
ganised by the researchers themselves. It took
place, because there was a true interest on each
side. An important element for the success of
programme-level visitswasthe extent towhichthe
receiving partner was committed to the arrange-
ment.

At least research institutions increased their inter-
national co-operation through the programme. In
particular several COST — projectswere launched.
For companies, the internationalisation effects
were not so significant.

According to the programme evaluation, interna-
tional co-operation was generally successful, al-
though the co-operation could have been deeper. In
particular the networking effects were strong,
while more clear instructions were called for the
more inexperienced researchers in order to avoid
harmful information leaks.

The rationale for international co-operation was
two-sided. On one side, the Finnish research and
industrial competence and market position in re-
covery hoilerswere very strong, which provided a
good basisfor building collaboration with the best
international partners. The programme could ben-
efit from good awareness of Finnish competence
and from existing international contacts. The eval-
uation report concludeshowever that these Finnish
participants had been mainly the donating partners
in this collaboration.

Ontheother side, sametechnology wasusedingas
turbines with a rather different competence base.
In the beginning of the programme, there was
hardly any expertise in Finland on construction
and maintenance of gas turbines. Particularly with
respect to the maintenance, Finnish companies
were dependet on foreign costly expertise. Thus
the aim of the international co-operation in the
programme to this end was to strengthen the basic
technological competence of Finnish gas turbine
operators to sufficient level.
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When KESTO programme ended, many of thein-
ternational contacts and co-operation activities
that had been created, diminished to personal level
co-operation or simply terminated. It is certain,
however that the technological and market related
challenge remains relevant even after the pro-
gramme completion and it would appear that the
same applies for the international co-operation.

KENNO - well planned
benchmarking to up-grade Finnish
competence

KENNO technology programme aimed at starting
up industrial production of lightweight panels, as
well as at promoting the use of hollow-core struc-
turesmoregenerally with an overall budget of 14,3
million euros. Implementation of the programme
meant stepping up of the subcontracting sector for
manufacturing lightweight metal structures and
enhanced the competitiveness of companies using
lightweight metal and honeycomb structures.

Lightweight structures provide many advantages.
Lighter metal structures are needed e.g. in ship-
building, transport vehicle building and machine
building industries. In addition, thereisagrowing
demand in the construction industry for different
lightweight, modular solutions. Up until KENNO,
the structural design and manufacturing technol-
ogy for lightweight structureshasremained largely
undeveloped in many industries besides aircraft
manufacturing for economic reasons.

Generally speaking internationalisation was a nat-
ural and integral part of KENNO, simply due the
fact the necessary know-how on lightweight struc-
tures had to be imported from abroad. At the start
of the programme, practical knowledge and
know-how related to light weight structure manu-
facturing processes was almost inexistent in Fin-
land, and well developed particularly in USA, Ja-
pan, Germany and Sweden. Technology transfer
and co-operation with foreign partnerswas carried
out alsoin connectiontothe Finnishfighter aircraft
procurement from Boeing industries.
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Therewere several types of international activities
in KENNO. Available technol ogies were mapped
with techno-economic and patent surveys, as well
aswith well planned benchmarking visitsto USA,
Japan and Sweden. Good planning and preparation
of these visits was considered important, because
the technologies and methods were strongly appli-
cation specific. Inthe case of visit to USA, aperson
was sent to thetarget areatoidentify the most prom-
ising sites as well as to plan and prepare the
programme visits. The duration of programme
benchmarking visitswastypically around 7-10 days,
with a dozen of participants from projects. For effi-
ciency reasons the topics of international
benchmarking visits were kept tightly focused,
whichinturnlimited the number of potential partici-
pants. The Tekesofficesin Japan and USA provided
a so support inthebenchmarking visit preparation.

A complementary method for accessing foreign
expertise was organising international programme
seminars. The aim was to have a top international
expert speaking in al seminars organised by
KENNO. Projects were also encouraged to make
study visits to partnering countries.

Despite the fact that Tekes' statistics on interna-
tional co-operation do not show many international
projects for KENNO, almost al company projects
under the programme included some international
aspects. For example agood part of theinformation
gathering and testing was carried out abroad. The
research projects were not equally international by
their nature, due the strong application orientation
of the research, with perhaps the exception of some
friction welding (FSW) projects.

Theclearly focused aim and nature of the KENNO
programme made also international co-operation
(i.e. organisation of benchmarking visits) easier. A
publicly funded and organised technology pro-
gramme provided an interest neutral framework
for approaching foreign research institutes, which
again acted aslinks to the appropriate expertise in
foreign companies. It aso facilitated systematic
information collection and analysis, which would
have been difficult to carry out by any small or me-
dium-size company alone, not to mention its cost
effectiveness to the participants. International co-



operation and contacts have remained to some ex-
tent after the completion of KENNO-programme,
but merely on company or personal levels.

GPB - taking stock of large
companies’ experience in
internationalisation

The aim of the Global Project Business, GPB
—programme was to strengthen the competitive-
ness and profitable growth of Finnish project busi-
ness abroad. The programme paid particular atten-
tion to the development and unification of project
management tools and methods. GPB was rather
small technology programme by it volume. It con-
sisted of sixteen research projects and nineteen
company projects, with atotal research volume of
around twelve million euros.

The strengthening of competitiveness was achieved
by means of developing new business models and
inparticular new waysof operating internationally.
It wasfocused on companiesthat already had inter-
national project business. Typical participants
were larger companies, while also smaller compa-
nies were encouraged to participate through net-
working.

The GPB research projectswere considered exper-
imental, resulting in new operating models and
practices, new knowledge and understanding (for
exampleon forming project consortiaor managing
project risks or project portfolios). Company pro-
jectsresulted also in new toolsand software. Semi-
nars, academic publications, reports and articles
were also produced actively.

Much of theinternationalisationin GPB took place
at project level, rather than programmelevel. Inter-
national aspect was naturally in-built in all GPB
projects. Internationalisation was strongly encour-
aged, but clearly based on the endogenous needs
and own initiative of projects. A genera principle
was that the programme would try to facilitate
internationalisation, but not push for it.

To some extent, information on international pro-
ject business and markets was collected in the
programme. An interesting aspect to the GPB
programme was that the main channel for interna-
tionalisation experience was in fact making make
use of the existing project business knowledge
shared by the participating companies.

Inthe Finnish context, global project businesscon-
sistsmainly of design and delivery of large invest-
ments abroad. Typical projects concern the set-up
of factories, processes, production lines or build-
ing and construction sites. It is difficult to distin-
guish any single technology or particular market
that operatesasadriver for the project business. In-
stead there is a collection of key competencies,
which include general business and administra-
tion, logistics, product portfolio management, etc.

Global project business is to large extent service
delivery to distant locations and cultures. Thus an
important element to its successis minimising the
customer’s apparent risk through awareness and
credibility of the provider. Thisistruein particular
for smaller companies with new products. To this
end, operating as part of the programme or alarger
network can provide benefits.

Inthe GPB case, themainrational efor internation-
alisation wasto improve and better exploit the ex-
isting global project business competence of Finn-
ish companies. Initially there was an aim to seek
new, better knowledge from abroad, while this
turned out to be rather difficult. It was discovered
that Finnish competence in the current fields was
internationally very competitiveand rather unique.
Therewere several initiatives to start co-operation
with foreign partners, for exampleto Australiaand
Sweden, but at the end the differences in timing
and funding criteria of national programmes be-
came to big obstacles.
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TESLA - building advantages in
deregulating European markets

The objective of the TESLA technology programme
was to improve the international competitiveness
of Finnish power industry by applying new infor-
mation technology to electricity distribution. The
programme provided means for improving net-
work management and use, for managing electric-
ity procurement and sales, and for making the use
of energy more effective. The total research vol-
ume of TESLA was around 27 million euros, of
which company projects represented more than 18
million euros.

TESLA programmewas part of alonger process of
developing Finnish electricity distribution tech-
nologies. It followed on afive year EDISON pro-
grammefunded by the ministry of trade and indus-
try having largely same participants and similar
objectives. Theelectricity distribution marketshad
opened during EDISON programme and many of
the programme participants became in fact com-
petitors for each other.

The objectives of TESLA had been born from two
needs. Firstly, due to the opening of electricity
markets the nature of electricity distribution busi-
ness had changed, which resulted in a need for
better risk management. Secondly, the increased
competition demanded for ever-higher productiv-
ity of the distribution network. Better optimisation
and management of the distribution network with
information technol ogies and automation was seen
apossible solution to both these ends. At the end,
theaim of the programmewasto improvethe com-
petitiveness of Finnish companies and their appli-
cations in opening European electricity markets.

The programme focused mainly on larger, over
130 kV power stations, which were more interest-
ing also for export reasons. The beginning of the
programme focused merely on technology devel-
opment issues, while at the end part issues related
to the opening of electricity markets also stepped
in, such as preparation for dynamic tariffs. The
ideawas to facilitate an early start for the Finnish
companies in opening international electricity
markets and to that respect, the forward-looking
perspective of TESLA was very important.
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TESLA'sreference countries regarding open elec-
tricity markets and their technologies have been
USA and Japan. A study of the Nordic countries
situation was also carried out. TESLA did not,
however, have many internationa activities built
into it, despite the fact that the final aim of the
programme was tightly linked to international
market and technology developments. It was con-
sidered that the Finnish expertise in electricity re-
lated to information technology applications was
already very strong and therefore the research was
carried out mainly domestically.

Studies relating to norms and regulations of elec-
tricity distribution and applications were mainly
carried out by the projects on their own initiatives.
Afterwards it has been noted that these issues
could have beenfollowed and studied moreclosely
on the programme level, as the market is strongly
regulated and current situation perhaps even more
challenging than what was foreseen at the launch
of the programme. Feasibility and market studies
were also carried out at the project level.

Only limited resources had been allocated to the
programme level international co-operation of
TESLA. The steering group did make a study trip
to United States and Japan. Besides these, the
internationalisation consisted largely of active
participations in international seminars and aca-
demicpublicationsininternational journals. These
have been considered to increase the international
awareness of Finnish electricity distribution exper-
tise. In particular for smaller companies TESLA
provided a certain image of prestige as well as a
framework for international co-operation through
larger Finnish companies.

It was however also considered that at the end,
there were not as many exportable applications
spinning out of TESLA as was expected in the be-
ginning of the programme. One reason may have
beenthat research projectswerenot sufficiently fo-
cused according to the market needs. Finnish elec-
tricity distribution had been highly automated and
many of the technical applications developed dur-
ing TESLA for domestic needs were not well ap-
plicable to European markets.



PRESTO - international networking
to broaden the competence-base

The objective of the PRESTO was to enhance the
competitiveness of Finnish productsin constantly
intensifying international competition by inno-
vatively applying existing micromechanical com-
ponentsand by devel oping new componentson cli-
ent needs. It programme aimed to generate new
business activity in the manufacturing of micro-
mechanical products, their assembly and design, as
well asaninternational partner network to comple-
ment national expertisein enterprises. Thetotal re-
search volume of the PRESTO was 25 million eu-
ros.

PRESTO was a product- and business-oriented
technology programme, which comprised of three
technological sub-fields:

a. Micro-Electro-Mechanical Systems (MEMS)
technologies concentrating on components and
the design, development and production of sys-
tems based on them.

b. Micromechanics (Micromechanical manufac-
turing methods) concentrating on the design of
micro and precision technology components
and on manufacturing, development and pro-
duction technologies.

¢. Microassembly concentrating on the assembly
of micromechanical components and products,
assembly methods and related production and
supplementary devices and control methods.

The programme was initially to focus merely on
MEMS technologies, but prior to launching also
manufacturing and assembly aspects were added
to its scope. These technologies had been applied
in fast growing business sectors (e.g. telecommu-
nication equi pment) and assembly had been thefo-
cus of aprevious LASSI -technology programme
(Light Assembly Industry 1996-1999). Interna-
tional technological competence had aready been
assessed in the pre-study by Tekes.

At the conception of the programme, there were
roughly a dozen enterprises in Finland that were
actively applying micromechanicsin their produc-
tion. These companies were very advanced, com-
petitive and already operating internationally. To
this end, the objective of PRESTO was to broaden

the application-base of this expertise within the
Finnishindustry. Thisturned out to beamorechal-
lenging task than initially presumed.

One of the specific programme aims was to estab-
lish aninternational network for thisfield and this
wasachieved, to alargeextent. Networking wasfa-
cilitated by selecting members which all had
strong international contact-base to the Steering
Group. Infact, the LASSI-programme had already
been strongly focusing on international co-opera-
tionand both the external programme manager and
the Tekes programme co-ordinator for LASSI
programme were part of PRESTO’s Steering
Group, too.

It wasconsideredimportant for PRESTOto beable
to recognise, follow and to make good use of the
different international development trends regard-
ing micromechanics. MEMS technologies were
strongly developing in the USA, production tech-
nologies were the driver in Japan, while European
applications were mainly concentrating on the as-
sembly and automation. The Steering Group or-
ganised three benchmarking visitsto Germany and
one to Japan which were open to all programme
participants, as well as held one meeting in Swe-
den. These were reasonably high-level delega-
tions, which was considered important and useful
with respect to German and Japanese business cul -
tures. Comparative analysis between Korean and
Finnish competencies had also been planned, but
was never actually completed.

Project-level international co-operation was ac-
tive, particularly towards USA and Switzerland, as
well asthrough Eureka. Programme-level co-oper-
ation towards USA was planned, but in practice it
turned out to be too expensive for the programme
purposes. Substantial amount of international
co-operation was carried out by the lead compa-
nies, whileother companieswerelessactivetothis
respect. Researcher exchanges were also carried
out in the research projects. PRESTO had facili-
tated the international co-operation, while its out-
comes remained at the hands of companiesand re-
searchers.
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