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Abstract

The forces of globalization and the enabling characteristics of internet communication have
impacted the nature of research and innovation. Knowledge and innovation processes are both more
dispersed and more openly accessible. In addition, we witness a shift in the global knowledge and
innovation geography with both being increasingly generated and developed in regions outside
Europe, North America and Japan. Countries, which in some respects are still regarded as being in
the early stages of economic development, are increasingly driving global knowledge and

innovation development.

To access and make use of globally-dispersed knowledge and connect with important innovation
hubs in new markets, both public and private sector research activities are internationalising.
Universities and other research institutions act to attract and retain the best talent in order to secure
stable research financing. Companies act to find the most suitable innovation environments in
which to locate to secure skilled personnel and supportive business conditions, as well as access to
strategic customers and markets. And different levels of government act to simultaneously build
strong, stable hubs that drive economic growth and ensure agile, entrepreneurial global networks

that catalyze continuous renewal.

Policymakers, at regional, national and supranational level, are responding in different ways to the
changing knowledge and innovation geography. From the perspective of innovation policy, the
challenge is to enable domestic actors to connect to world-leading knowledge and innovation hubs
in ways that benefit and strengthen regional and national innovation systems. Policymakers are
often expected to encourage internationalization that allows firms and researchers to access world-
class knowledge and strategic markets while at the same time ensuring that value creation resulting

from international science and technology cooperation accrues to the domestic constituency.
This paper examines how countries respond to the above-defined challenges by designing strategies

and policies aimed at enabling national innovation systems to benefit from the changing global

knowledge and innovation geography. By analyzing two surveys and a number of national

Page 2 of 45



Internationalization of Research and Innovation -
new policy developments

innovation and internationalization strategies, we are able to identify a number of new trends in
policy strategies and types of instruments used to achieve objectives. The comparative analysis
highlights an evolving and broadening scope for innovation policy, an increased need for strategic
prioritisation of research and innovation investments and collaboration partner targets, and an
increased demand for more complex internationalization support services necessitating a deeper
engagement of public sector intermediaries. The analysis also highlights a number of policy

challenges related to the internationalization of innovation.

Key words: innovation policy, internationalization, policy instruments

JEL classification: 038
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1 - Introduction

1.1 [Innovation systems, economic growth and the role of policy

According to innovation system theory, innovation and technology development are results of a
complex set of relationships among actors in a system, which includes enterprises, universities and
research institutes (Freeman, 1988, 1995; Lundvall, 1985, 1988). National innovation systems,
broadly defined, are “the elements and relationships which interact in the production, diffusion and
use of new, and economically useful, knowledge...and are either located within or rooted inside the

borders of a nation state (Lundvall, 1992).”

Innovation and economic growth theories are linked by the common factor of knowledge and
human capital. Knowledge is viewed as a key resource driving growth and differs from other factors
of growth in that it does not have diminishing returns. Instead, exchanges of knowledge (or
learning) have positive spillover effects (Marshall, 1890) and contribute to the evolutionary
advancement of the economy (Schumpeter, 1934; Nelson and Winter, 1984). National innovation

policies promote the transformation of knowledge into products and services.

Traditionally, policy instruments have focused on affecting innovation actors and processes within
national borders. However, a number of factors are increasingly propelling policymakers to include

international linkages in their policy focus. In the following section, we identify these factors.

1.2 The transformation of knowledge, production and innovation

1.2.1 Changing knowledge transfer and innovation processes

The methods of knowledge transfer and innovation are continuously changing. As generally known,
there are two types of knowledge: codified (i.e. information that can be easily transferred) and tacit
(i.e. skills or experiences that can generally be transferred only via people-to-people interaction).
The increased proliferation of information and communication technologies (ICT) has increased the
flow of codified knowledge, while increased mobility and international networking activities have
increased the exchange of tacit knowledge. Both of these changes have had an impact on innovation
processes. According to Archibugi and lammarino (2002), technological change and globalization
are mutually reinforcing phenomena, with technological change acting as a “lubricant” for
globalization, and globalization, in turn (by “facilitating the circulation of people, goods, capital

and, above all, ideas and knowledge”) accelerating the rate of technological change (p.100).
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The low cost and global proliferation of ICT has enabled not only a broader spread of knowledge,
but also more open and distributed innovation processes (including open source software, mass
customization toolkits, co-creation platforms, etc.). The ‘democratization’ of knowledge enabled by
the internet has made consumers more aware of ‘what’s out there’ and, more importantly, given
them the means to communicate their demands and actually take part in development processes.
These more sophisticated and demanding consumers — with masses of information and the ability to
buy from companies all over the globe — no longer consider the price/quality trade-off as the sole
driver of choice. Instead, consumers increasingly consider how a company and its products match
their own personal values, behaviours and needs. This has catalyzed companies to include users in
the innovation process — gaining insight on what to produce, and developing new innovations
together with users. This pattern of involving users — and society more broadly — in innovation
processes has been described by several business management authors (Chesbrough 2003, 2006;

Prahalad 2004, 2008; and von Hippel 2005, among others).

In addition to the dramatic changes driven by ICT, increased international mobility and networking
activities have also impacted the way companies innovate. Annal.ee Saxenian (2006) discusses how
skilled “technology entrepreneurs” lever their experience and relationships to operate in several
countries simultaneously — identifying market opportunities, locating partners and managing cross-
border business. This type of international interaction — based on levering and promoting specific
regional advantages — reduces the importance of national borders and instead increases the
significance of “region-states” in the globally-interlinked economy Ohmae (1991, 1995, 2005).
Audretsch (2003) and Scott and Storper (2003) argue that globalization, rather than reducing,
actually further reinforces the importance of regional agglomeration tendencies for economic
development. Increasingly, innovation processes are embedded in distinct local/regional
environments, linked internationally. These local hubs are challenged to define their competitive
niche and position on the global playing field, to attract and retain talent, to interact with relevant
stakeholders locally and internationally to access new (tacit) knowledge, and become integrated in

global innovation networks.

Today, we are witnessing the increasing internationalization of science, technology and innovation,
manifested by rapidly growing numbers of international co-publications, cross-border co-patenting
activities, mobility of human resources for science and technology, and off-shoring of corporate

R&D activities (see, for example, OECD 2008 and Edler and Boekholt 2001). The latter refers to a
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growing trend whereby firms are establishing R&D centers outside their home countries (see, for
example, Karlsson, ed., 2006). Linked to this is the fact that internationalization of innovation
means that the value chain is broken up and that research, innovation, production and value creation

no longer necessarily occur in the same geographic location.

In their analysis, Archibugi and lammarino (1999 and 2002, based on Archibugi and Michie 1995)
provide a very useful taxonomy of the globalization of innovation (see

Table 1) in which they identify three main categories as well as actors and respective forms of
globalization of innovation. In addition to the actors identified in Table 1 (below) — firms,
individuals, universities and public research centers — governments also promote or hamper
globalization of innovation through various policies, initiatives and instruments, which is a point we

will return to later.

Table 1: Taxonomy of the globalization of innovation

Categories Actors Forms

International Profit-seeking firms Exports of innovative goods

exploitation of and individuals Cession of licenses and patents

nationally-produced Foreign production of innovative goods internally
innovations designed and developed

Global generation of Multinational firms R&D and innovative activities both in the home and
innovations host countries

Acquisitions of existing R&D laboratories and
Greenfield R&D investments in home countries

Global techno-scientific ~ Universities and public  Joint scientific projects
collaborations research centers Scientific projects, sabbatical years
International flows of students

National and Joint ventures for specific innovative projects
multinational firms Productive agreements with exchange of technical
information and/or equipment

1.2.2 Changing knowledge and innovation geography

As products and services are produced for global markets, it follows logically that the knowledge
used to conceive, develop and produce these innovations is also sourced globally. Industrialized
countries (North America, Europe and Japan) have for a long time dominated the global R&D
landscape, accounting for the majority of global knowledge resources both in terms of R&D

investments and human resources for science and technology.
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This dominance is increasingly being challenged as growth and transition economies increase both
their supply and demand for knowledge and innovation. China, Brazil and India are perhaps the
most prominent examples of countries where domestic investments in R&D and the number of
students, engineers and researchers are growing dramatically at the same time as large domestic
markets are attracting R&D investments of foreign companies. In the most striking example,
China’s share of global R&D expenditure (in purchasing power parity terms) is projected to
increase from 9.5% in 2007 to 12.5% in 2009, at the same time as the shares of the US, Japan and
Europe are all projected to decrease (Battelle 2009). As a result, we are witnessing a shift in the
center of gravity when it comes to knowledge and innovation resources, with transition and
developing countries, such as China and India, rapidly increasing their knowledge resources (see,
for example, OECD 2008 and Battelle 2009) and their importance as innovation drivers, both
because of their growing technology strength and their large and growing markets. In particular, we
see a growing number of European, Japanese and US companies setting up R&D activities in China
and India (see, for example, Schwaag Serger 2009). China’s rapidly increasing scientific might is
reflected in the rising number of Chinese academic publications. Thus, Glaenzel ef al. (2008) show
China and other “emerging scientific nations” rapidly increasing their scientific production and thus

“challenging the leading sciento-economic powers” (p.71).

1.2.3 Global challenges

Currently, the world is facing a number of global challenges, such as climate change, pollution and
natural resource depletion, and potential pandemics. The term ‘global’ refers to the fact, firstly, that
their reach is not limited to a single country or region and, secondly, that their solution requires
countries and regions working together to address the problem. Globalization itself, defined as
“increasing cross-border flows of information, knowledge, commodities and capital” (Archibugie et
al. 1999), but also of people, reinforces the ‘global’ nature and reach of the challenges. As we will
see later, several countries and regions are identifying the tackling of global challenges as an

important driver of international science, technology and innovation cooperation. !

1 See also: The Lund Declaration and The Lund Declaration Addendum at
http://www.se2009.eu/en/meetings news/2009/7/7/new worlds new solutions research and innovation as a basis f
or developing europe in a global context
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All of the above changes — changing knowledge transfer and innovation processes, changing
innovation geography, and global challenges — put new requirements on international cooperation in

science, technology and innovation.

1.3 Policy’s role in the ‘new knowledge and innovation geography’

Overall, the reference to a ‘new knowledge and innovation geography’ can be defined as referring
to four distinct aspects. Firstly, innovation processes are changing, with communications
technologies, among other things, driving a more open and user-driven approach to innovation.
Secondly, increased international mobility and networking activities have supported an increase in
the internationalization of science, technology and innovation, leading to a more common practice
of linking local innovation bubs within global knowledge networks. The third defining
characteristic refers to the geographic shift in the center of gravity of knowledge and innovation
resources, with transition and developing economies accounting for a rapidly growing share of both
R&D investments and human resources for science and technology. Finally, growing
internationalization combined with the global nature of some of the current challenges (such as
climate change, environmental degradation, epidemics, etc.) require countries and regions to

cooperate in science, technology and innovation in order to find solutions to global threats.

In this new global knowledge and innovation geography, the competitiveness and prosperity of
countries and regions are increasingly dependent on their ability to harness the forces of
globalization, science, technology and innovation to generate economic and social value. Countries
and regions seek to optimize the use of global knowledge and innovation resources for their own
benefit. According to Auerswald and Branscomb (2008), the challenge of globalization is that
“...unless an economy enjoys success at every stage of the process — from invention, through
innovation and economic disruption, to growth — it may lead the world in research but the final

economic returns will flow to others” (p.339).

As companies increasingly set up research facilities outside their home countries (see, for example,
Karlsson ed. 2006), and as a growing pool of highly skilled human capital ends up working in other
countries than the ones they were educated in, it becomes increasingly difficult for national
governments to ensure that returns on research and education investments will accrue at home.
More specifically, scientific research may increasingly be conducted in (and financed by) one

country but yield economic or commercial benefits in another country.
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The break-up of the value chain and subsequent internationalization of innovation places new
demands on policymaking. Governments (on regional, national and supranational levels) are
challenged to design policies or enable conditions which ensure that their constituencies are
attractive to knowledge and innovation resources — both firms and human capital — and that they

secure a significant part of the value creation stemming from research and innovation.

Archibugi ef al. (1999) emphasize the importance of countries’ strengthening their technological
competencies and absorptive capacities in order to be able to benefit from, rather than be negatively

affected by, globalization. Edquist (2008) argues that:

Globalization is not decreasing the need for innovation policy; on the contrary, it may be
strengthening it. Firms are encountering rapidly changing and highly uncertain market and
institutional conditions in the international context on top of the technological uncertainties
associated with inventive and innovative activities. For that reason, public action needs to focus
on the adaptability of the innovation system with the overall objective to generate a national or
regional framework that is conducive to firms’ adaptability and efficient exploitation of the
opportunities offered by globalization... [P]ublic action shall focus on the different elements in
the systems and their real bottlenecks vis-a-vis globalizing dynamics, and in particular, the
deficient and/or missing aspects in the national institutional set-up that enhances the firms’

capabilities to operate in this globalized context.

One of the key contentions of this paper is that while it is relatively straightforward for governments
to promote the internationalization of research and international research cooperation, particularly
when it is based on academic excellence, it is far more difficult to identify instruments for
promoting the internationalization of innovation, particularly if such activities are expected or
required to improve competitiveness and lead to value creation at home or for the home

constituency.

So far, the bulk of academic literature and policy discourse has focused on the internationalization
of research — often neglecting to address innovation. A few articles examine the role and
instruments of governments in promoting internationalization of innovation. Archibugi and
ITammarino (1999) list a number of possible targets and policy instruments at the disposal of
policymakers seeking to promote the globalization of innovation. Edler and Boekholt (2001)

similarly examine the role of policy by comparing government policies or initiatives of a number of
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selected countries. They identify three overall categories of policy instruments, namely instruments
to increase attractiveness, to absorb knowledge created abroad, and to “open doors both ways”.
They conclude that “despite the wealth of analyses of the rising importance of internationalization
of science and research, governments have been slow to react. ...[O]nly a minority of countries has
given internationalization in public science and industrial research policy priority, supported by the

political will to invest money beyond short-term considerations of reciprocity” (p.320).

In a more recent paper, Boekholt et al. (2009) identify and analyze drivers of science, technology
and innovation cooperation. They identify six principal drivers: improving national
competitiveness, strengthening/expanding human resource base, achieving research excellence,
creating good and stable diplomatic relationships (and indirectly ensuring international security),
supporting less developed countries by developing STI capabilities, and tackling global societal
challenges. It is interesting to note that the drivers and categories of policy instruments to support
international STI cooperation described by Boekholt ef al. have evolved over time — demonstrating

a broadening scope for innovation policy (a point we discuss later).

A number of recent studies, national strategies, and ongoing activities (on national and European
levels) show that internationalization of science, technology and innovation is receiving more
attention from policymakers (see for example CREST 2008, TAFTIE 2010 and Boekholt and Edler
2009). Yet, as this paper will conclude, innovation policy actors are still struggling to define their

role.

1.4 Objectives and structure of the paper

Innovation policy has traditionally been coupled to the concept of national innovation systems;
therefore, policy instruments have focused on impacting actors and processes within national
borders. As innovation processes become more globally interdependent, innovation policy is
gradually responding by introducing new instruments aimed at harnessing the forces of

globalization to the benefit of national innovation systems and prosperity.

On a national level, bilateral research cooperation seems to be a relatively widespread policy
response. Yet few countries have developed internationalization components to their national
innovation strategies, and even fewer have implemented programs to act on their

internationalization strategies (Edler and Boekholt 2001). On a European level, the Commission has
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undertaken a number of new initiatives to strengthen and globally broaden the European Research
Area. Yet, these initiatives tend to be strongly focused on research cooperation rather than

innovation, and it is still unclear as to what the appropriate policy response at EU level should be.

This prompts a number of questions. How do the trends related to the ‘globalization of knowledge’
affect innovation strategies? What are the concrete drivers and alternative strategies? What are

some of the policy responses and concrete instruments that are used in different contexts?

The objective of this paper is to provide some responses to these questions and address the gap in
current research — which has given much focus to the internationalization of research, but less focus
to the implications on innovation processes and policy. Building on the work by Archibugie and
Tammarino (1999 and 2002) and Edler and Boekholt (2001), in this paper we examine recent policy
developments regarding strategies and instruments for promoting the internationalization science,

technology and innovation in a number of countries.

We use three data sources for our analysis. Firstly, we analyze the results of a survey carried out by
the Swedish Governmental Agency for Innovation Systems (VINNOVA) in which Swedish
research environments and clusters were asked about their internationalization activities and the
potential need for government support in promoting internationalization. Secondly, we assess the
results of a survey among member agencies carried out by the Association of European Innovation
Agencies (TAFTIE) on internationalization efforts and strategies in the field of STI in their
countries and agencies. Finally, we look more in depth at four selected countries, Canada, Sweden,
China and Germany. By analysing empirical evidence from these national and multinational
institutions, we are able to identify a number of new trends in policy strategies and types of

instruments used to achieve objectives.

The paper is structured as follows. The next section examines recent trends in internationalization
activities at cluster and innovation agency level. This section is based on two data sources: a survey
carried out by the Swedish Governmental Agency for Innovation Systems (VINNOVA) which
assessed the demands for policy initiatives with regard to the internationalization of innovation, and
the findings from the TAFTIE survey carried out in the spring of 2009. Following this, four country
case studies (Canada, China, Germany and Sweden) will be presented in section three. Section four

will discuss and analyze the various policy strategies and instruments used, highlighting new trends
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in innovation policy. The concluding section will present a number of challenges related to the

internationalization of innovation policy, and propose future research areas.

2 - Internationalization of innovation: innovation agencies’

responscs

2.1 The Swedish internationalization survey

In 2008, the Swedish Governmental Agency for Innovation Systems (VINNOVA) asked Swedish
research and innovation environments — defined as research groups, centers or clusters which
combine academic with industrial and public sector actors — to respond to a survey about their
internationalization activities and challenges. The survey was initiated in response to the growing
importance of international linkages for firms’ competitiveness and innovative capacity.
Furthermore, the initiative was driven by the realization that clusters or research and innovation
environments can play a significant role, firstly, in attracting human capital and research
investments to Sweden, and, secondly, in facilitating the internationalization efforts of innovative
small and medium-sized enterprises (SMEs), which often lack the resources to engage in such
activities on their own. Finally, while VINNOVA already has several programs which encourage
international cooperation, these initiatives tend to focus on research cooperation and on promoting
cooperation within Europe (particularly through the EU Framework Program for Research and
Development). The aim of the survey was to identify potential needs, opportunities and geographic
focus for policy action to support the internationalization efforts of research and innovation

environments.2

More than 90 research and innovation environments completed the survey.> The respondents can be
said to be a representative sample of the total population of research and innovation environments
in Sweden, in terms of thematic orientation and location. The survey found that nearly all Swedish
research and innovation environments have extensive international contacts and cooperation,
particularly within Europe and with North America. However, a clear majority of respondents

declared a strong ambition and need both to increase internationalization efforts and to adopt a more

2 More specifically, research and innovation environments were in this context defined as a consortium of actors
(universities, institutes, companies, public sector organizations, etc.) which have a cooperation, structured interaction or
common regarding research and innovation within a defined area.

3 The results of the survey are summarized in VINNOVA (2008).
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strategic approach to international cooperation and linkages. A large number of respondents
indicated that while linkages and cooperation within Europe and with North America were
relatively well developed, they had a strong interest in increasing their linkages with regions outside

Europe and North America, and particularly with Asia.

Research and innovation environments listed three primary drivers of internationalization efforts:
The first driver is to source knowledge and gain access to complementary technologies, data and
equipment. The second driver is to establish education cooperation, in particular ‘joint degrees’
between education institutions. The third driver is to get information about and link up with growth
markets. A final observation is that internationalization efforts are often viewed and treated as an
‘add-on’ activity, rather than being an integral part of research and innovation environments vision
and action plans. As a result, research and innovation environments often list lack of resources, both

in terms of money and time, as an obstacle to strengthening their internationalization activities.

A number of environments or centers that responded to the survey receive research and other
funding from VINNOVA. Two evaluations of VINNOVA’s cluster programs found that they
should have a stronger focus on promoting international linkages and international benchmarking
(VINNOVA 2007a and 2007b). The survey results show that research and innovation environments
frequently still view internationalization as an ‘extracurricular’ activity, and the above evaluations
raise the question of whether national cluster programs carry a risk of strengthening regional

networks at the expense of international linkages and orientation.

Based on the survey, VINNOVA identified the following areas where research and innovation
environments expressed a need for improvement and possible support actions in their
internationalization efforts:
e Developing tools for systematic international benchmarking of Swedish research and
innovation environments’ attractiveness and competitiveness.
e Developing strategies and action plans for global positioning, ‘branding’ and the
establishment of international linkages with actors with complementary competencies.
e Strengthening the ability of Swedish actors (research funding bodies, research performers,
companies, clusters, regions, etc.) to develop strategic alliances.

e Strengthening linkages with actors and regions outside Europe and North America.
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e Designing specific policies or activities for promoting internationalization in terms of
financing, skills development, intellectual property management and strategies, export and
investment promotion, etc.

e ‘Branding’ and promoting Swedish universities and institutes as research performers in the
global market.

e Designing activities for promoting the export and international linkages of new, knowledge-
intensive firms.

e Strengthening and further integrating the international perspective in the design of national

R&D programs.

Overall, the picture that emerges from the VINNOVA survey is that of, on the one hand, a strong
perceived need identified by research and innovation environments to strengthen international
linkages, particularly with countries outside Europe and North America, and, on the other hand, a
lack of clear strategies or goals for internationalization activities. Furthermore, internationalization
activities appear to be viewed as activities which, rather than being an integral component of
research and innovation environments’ visions and action plans, are viewed as ‘add-on activities’
which require additional efforts and resources. Finally, the survey raises the question whether
national cluster policies or programs run the risk of strengthening regional cooperation and linkages

at the expense of international linkages and orientation.

2.2 The TAFTIE survey

In 2009, TAFTIE created a Task Force on Internationalization. In this context, a survey was
conducted on the internationalization activities and strategies of the TAFTIE member countries and

agencies. Eleven innovation agencies from different European countries participated in the survey.

At the national level, only two of the countries surveyed, Finland and Ireland, had an overall
international science, technology and/or innovation strategy. Germany which also has such a
strategy did not participate in the survey. This finding is confirmed by Boekholt et al. 2009 who
showed that a comprehensive government-wide strategy for international STI collaboration is an

exception.

+ The survey results are summarized in TAFTIE (2010), Internationalization of National Innovation Agencies.
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At the agency level, about half of the agencies surveyed already had or were in the process of
establishing a strategy for international cooperation, although the focus is sometimes broader than
international cooperation. Some agencies considered the international dimension to be strategically
integrated in their overall activities. Few of the agencies had a dedicated budget for international

activities outside Europe. About half of the agencies had a presence through offices abroad.

The main drivers for international activities outside Europe were access to world-class research and
innovation environments, a government mandate and bilateral agreements, as well as market access
and commercialisation. Attracting inward investment was an important driver for four of the
respondents. Development aid seems not to be a driver in itself, but is considered of interest in the
context of the overall strategies. For some agencies, international activities as a whole were mainly
linked to existing programs. Several agencies had strong focus on promoting the

internationalization of technology-intensive firms in their activities outside Europe.

The above-mentioned drivers correspond fairly closely to those listed in a survey carried out among
EU Member States and Associated Countries in 2007 on the policy objectives for promoting the
internationalization of R&D (CREST 2008). In that survey, countries listed access to knowledge
and new markets as important objectives for internationalization of R&D. In addition, however,
countries listed the desire to jointly solve global challenges as an important third objective of
internationalization of R&D. In the TAFTIE survey, cooperation on tackling global challenges was
not identified as a prominent driver of internationalization activities. This difference in drivers
could maybe be explained by the fact that in the CREST survey, the respondents were primarily
Ministries of Education, whereas in the TAFTIE survey the respondents were innovation agencies,
the latter of which have a primary mandate to strengthen competitiveness of the national innovation

system.

The bulk of international cooperation occurred within Europe. Few agencies appear to have bilateral
programs with countries outside Europe. Again, this is confirmed by Boekholt ez al. 2009 who find
that countries within the EU are still very much focused on ‘mainstream’ EU collaboration, such as
the EU Framework program, multilateral research infrastructures such as e.g. CERN, EMBLs, and
various bilateral agreements within the European Union. At the same time, many agencies

expressed the ambition to scale up bilateral cooperation with countries outside Europe.

5 The European Organization for Nuclear Research (CERN) and The European Molecular Biology Laboratory (EMBL)
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Among the existing programs for cooperation with countries or regions outside Europe, agencies
worked both with jointly-funded and unilaterally-funded initiatives and programs. The following
models emerged as the ones that seem most widely-practiced today:

1. Bilateral research programs with joint calls for proposals and joint or unilateral funding
in selected thematic areas (examples include VINNOVA’s ICT program with the
Chinese Ministry of Science and Technology or its ‘Multidisciplinary Bio’ Program with
Japan’s Science and Technology Agency)

2. Funding companies’ research projects with partners outside Europe (In this case, funding
i1s not coordinated between countries as in the above model; rather, countries decide
unilaterally to fund companies’ or researchers’ cooperation with partners from other
countries)

3. Funding networking activities (seminars, trade fairs, matchmaking events, etc.)

4. Funding different types of centers (e.g. research centers, innovation centers or business
centers, with uni- or bilateral location and activities

In terms of focus of the internationalization activities of responding agencies outside Europe, there
is large diversity in agencies’ activities. Most agencies are involved in several types of activities,
the most common of them being research and/or innovation cooperation, the promotion of
internationalization of SMEs, and commercialisation activities. Some are involved in promoting

foreign direct investment and human capital mobility.

The survey responses revealed similarities in the geographical interest for international cooperation
among European innovation agencies. The countries most frequently mentioned concerning current
cooperation or interests in future cooperation were China, India, Japan, Brazil, North America,
Russia and South Africa. In a survey carried out among EU Member States in 2007, China was

most frequently mentioned prioritized country for science and technology cooperation (CREST

2007).

The current internationalization activities of innovation agencies include both so-called ‘top-down’
and ‘bottom-up’ initiatives. Top-down initiatives are, for example, bilateral research programs in
which two countries agree upon a thematic area for cooperation and then issue a joint call. These
initiatives often originate in bilateral agreements between two countries for economic, scientific or
political cooperation. Bottom-up initiatives generally have some form of ‘open calls’ where firms,

universities and institutes or clusters can apply for funding or other support for internationalization
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activities. The UK’s Technology Strategy Board, the Netherlands SenterNovems or Finland’s
TEKES are examples of agencies that apply this principle. The UK Technology Strategy Board
recently established an ‘International Fund’ which allows UK clusters to apply for financial support
for a range of international activities. In general, the latter approach can be described as a principle
whereby the agency ‘follows its customer’ i.e. firms, clusters or other actors decide on the type of
activity, the sectoral or industrial orientation and/or the geographic focus of the internationalization
activity for which they seek financial support. The combination of ‘top-down’ and ‘bottom-up’
approaches can partially be explained by differences in the countries with which cooperation or
linkages are sought. In many Asian countries, official bilateral agreements and programs are the

main channel for cooperation.

As innovations are increasingly both generated and exploited globally and as the new users and
producers of innovation are increasingly found outside the traditional research and innovation
powerhouses of Europe, North America and Japan, European innovation agencies are challenged,
firstly, to integrate the international perspective into their, often very nationally-oriented, programs,
and, secondly, to identify their role in the new global innovation landscape. Their mandate (to
strengthen innovation), their status (as government agencies), and their competencies (an in-depth
knowledge of national and regional innovation and commercialization processes and actors) provide
them with an important platform for promoting internationalization for the purpose of strengthening
national innovation systems and competitiveness. At the same time, agencies are still searching for

effective ways to support internationalization in ways that benefit national competitiveness.

The results of both the VINNOVA and the TAFTIE surveys show that there are considerable
differences in the drivers and focus of activities and strategies for internationalization. In the case of
the innovation agencies, this is in part a reflection of the diversity of missions of the different
member agencies of TAFTIE. Partly, however, this is also a reflection of the challenge for
innovation agencies to find ways to add value to the already ongoing internationalization processes

and activities.

Overall, internationalization efforts are growing, and there seems to be some similarity in terms of
the geographic orientation and interest for international cooperation outside Europe. The latter

raises the question of possible coordination or cooperation among European innovation agencies in

6 now called NL Agency
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activities towards, for example, China, which many agencies identified as a prioritized country for

future initiatives. The TAFTIE report explores possibilities for such joint activities (TAFTIE 2010).

3 - Presentation of Country Cases

3.1 Introduction to Country Cases

As explained in the previous section, different drivers have led to the increasing internationalization
of innovation policies. This is a relatively new phenomenon — evidenced by the low number of
countries who have developed specific internationalization strategies. As such, there are few
publications that provide insights on the type of policy instruments that are used in this context. To
address this gap, this paper presents case examples from four countries who are working with
various policy instruments to internationalise their innovation processes. The countries were chosen
based on two factors:

1. level of openness and international orientation relative to the two largest economies of the

world (the U.S. and Japan); and

2. the different national contexts driving their internationalization activities

3.1.1 Openness and international orientation

A number of measures can be used to indicate levels of openness and internationalization. Niosi and
Bellon (1994) use a range of indicators to illustrate the “systemic openness and the globalization of
science and technology”: R&D by multinational firms, international technical alliances,
international technology transfer, international trade, international flows of S&T personnel, and
joint international science projects. This article uses primary data on co-publications and secondary
data on corporate R&D and co-patenting. Comparative statistics on on trade and FDI (in Annex I)
supports the analysis. The four case countries chosen exhibited “internationalization levels” that

were either higher than the U.S and Japan, or growing at a faster rate.”

International co-publication data provides an indication of international research cooperation,

which is a logical precursor to international commercial cooperation. In addition, it has been shown

7 However, this does not imply that the four countries chosen have higher internationalization levels than any other
country in the world.
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that articles which have been internationally co-authored have higher citation ratess — which are
generally viewed as a measure of an article’s importance and impact. Table 2 below shows that
Canada, Germany and Sweden have around double the rate of international co-publications (in
percentage terms) compared to Japan and the USA in both 2000 and 2007. China also has a higher
rate of international co-publications compared to Japan and the USA in 2000, but not in 2007. This
measurement provides an indication of the high level of openness and international knowledge

production that exists in the four case countries.

Table 2: International Co-Publications

Country Year of % Top 5 partners (by order of # co-
Publication published articles)
Japan 2000 18.7 USA, Germany, China, England, France
U.S. 2000 18.7 Germany, Canada, England, Japan, France
Canada 2000 37.4 USA, England, France, Germany, Japan
China 2000 24.8 USA, Japan, Germany, England, Taiwan
Germany 2000 38.0 USA, England, France, Switzerland, Russia
Sweden 2000 453 USA, Germany, England, France, Finland
Japan 2007 24.5 USA, China, Germany, England, S. Korea
U.S. 2007 30.1 Canada, England, Germany, China, France
Canada 2007 453 USA, England, Germany, France, China
China 2007 24.3 USA, Japan, England, Germany, Canada
Germany 2007 50.6 USA, England, France, Switzerland, Italy
Sweden 2007 53.4 USA, Germany, England, Denmark, France

Source: ISI Web of Knowledge, author’s calculations, OECD 2009 (for 2007 only)

Rates of corporate R&D funding abroad also provide an indication of international research cooperation within the
commercial sector.

Figure 1 below illustrates the high rate of corporate R&D funding from abroad in the four case

countries, relative to Japan (U.S. not included). Sweden and Canada are characterized by relatively
high rates of enterprise R&D funding coming from abroad. According to an OECD report, foreign
firms’ R&D investments in China accounted for around 25-30% of total business R&D in China in

2007 (OECD 2007.) Germany has a relatively low share of R&D from abroad (see Figure 1).

s In presentation made by Prof. Dr. Frieder Meyer-Krahmer on November 5™, 2009 at 5™ annual forum of Péles de
Competitivité in Sophia Antipolis, France

9 See also Inzelt, A., Schubert, A., and Schubert, M., 2009. “Incremental citation impact due to international co-
authorship in Hungarian higher education institutions” in Scientometrics, Vol.78, No.1, pp.37-43.
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Figure 1: Funds for R&D from abroad
(as a percentage of business enterprise R&D, 2005)
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Source: OECD 2008b

The internationalization of corporate R&D has displayed an increasing trend for quite some time. A
report by Booz Allen Hamilton and INSEAD (2006) highlights that “the rate of R&D
internationalization has increased, and looks set to continue to grow significantly”. One illustration
of this is the growing share of foreign R&D sites — from 45 percent to 66 percent of all R&D sites —
over the last three decades. From a national policy perspective, this may seem like a frightening
trend, indicating the loss of jobs, intellectual property, and global positioning. However, studies
have shown that innovation spending appears to flow in both directions simultaneously.
“Companies that invest wisely in a multinational innovation footprint are gaining better returns on
their R&D investments than companies that keep their laboratories exclusively at home” (Battelle

2009).

A further indication of the increase of internationalization of innovation is rates of international
co-patenting. The average share of patent applications filed under the Patent Cooperation Treaty
(PCT) that involved co-invention increased from 6.6% in 1996-98 to 7.3% in 2004-6. (It should be
noted, however, that different inventors may be employees of one MNE with affiliates in different
countries.) On average, small and less developed economies engage more actively in international
cooperation. Figure 2 below indicates that the four case countries have higher rates of international

co-patenting than the U.S. and Japan. Again, Canada stands out, with co-patenting rates around
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30%. Whereas Canada, Sweden and Germany have all increased their levels of international co-
patenting over the last eight years, China has experienced a contraction (of approximately 30%) in

international co-invention.

Figure 2: PCT patent applications with co-inventors located abroad (2004-06)
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In general, all three indicators highlight the high level of openness and international orientation of

the four case countries relative to Japan and the U.S.
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3.1.2 Different national contexts
In addition to selecting countries with a high degree of openness and international orientation, it
was important to choose countries from different areas of the world, with different types and sizes

of economies — which in turn have an impact on the key drivers of internationalization (see Table 3

below).

Table 3: National context and drivers of internationalization of innovation

Country Type/Location of Size of Economy (IMF  Key Drivers of Internationalization
Economy world rank ‘08)

Canada Developed/N. America Medium (11) e Improving competitiveness of
industries/firms
o Competition for scarce human
resources
o Achieving global research
excellence

China Transition/Asia Large (3) o S&T capacity building
e Improving competitiveness of
industries/firms

Germany Developed/Europe Large (4) o Achieving global research
excellence
e Improving competitiveness of
industries/firms
e Tackling societal issues (including
support to developing countries)

Sweden Developed/Europe Small (22) e Improving competitiveness of
industries/firms
o Competition for scarce human
resources
o Achieving global research
excellence

Source: Size and world rank of national economies measured by GDP in 2008, according to International Monetary
Fund (IMF) and authors’ calculations (where large: >5% of world economy; medium: 1-4.9% of world economy; and
small: <1% of world economy).

Different national contexts have an effect on the strategies and choices of policy instruments to
support internationalization. The various national strategies are presented and discussed in the next

sections of this article.

10 Driver categories are based on Boekholt et al. 2009.
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3.2 National Cases

3.2.1 Canada

The federal government’s 2006 economic plan, Advantage Canada, highlighted the need to lever
existing strengths and do more to turn ideas into innovations that provided solutions to
environmental, health and other social challenges, and improve economic competitiveness. The
2007 science and technology (S&T) strategy Mobilizing Science and Technology to Canada's
Advantage outlined the agenda to achieve those broad goals. The strategy highlighted the need for a
new approach to S&T management — ensuring that Canada is connected to the global supply of
ideas, talent, and technologies. In June 2008, the global commerce strategy Seizing Global
Advantage followed up on the Government’s plans to boost Canadian access to and engagement in
global markets, investment, and innovation networks. The global commerce strategy allocated $50
million (Canadian) a year towards three over-arching policy objectives:

e Expanding Canadian access to global markets and networks

e Boosting Canada’s share of global investment and innovation

e Strengthening Canada’s international commercial network

The strategy highlighted 13 priority markets around the world where Canadian opportunities and
interests have the greatest potential for growth, as well as four priority areas for enhanced
investment and activity.n Specific actions and instruments were proposed to address the three policy

objectives.

To expand access to global markets and networks, the government stressed its continued work with
multilateral trade agreements (e.g. WTO 