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ABSTRACT

In 2011, Asia-Pacific Economic Co-operation
(APEC) leaders agreed to encourage co-operation
and interaction among researchers and laboratories,
including through joint research and development
(R&D), in order to accelerate innovations that can
be applied to address the common economic and
other challenges faced by APEC economies. This is
necessary because the degree to which Asia-Pacific
researchers and firms are engaged in collaborative
research and development seems to remain small.
In contrast to the Asia-Pacific region, co-operation
in science and technology (S&T) among member
states has been a major component of integration
in the European Union (EU). The purpose of this
paper is to learn lessons from Europe with respect
to regional research co-operation and collaboration,
and to draw some policy implications for enhancing
co-operative and collaborative R&D among Asia-
Pacific economies.

The 1957 treaty establishing the European
Economic Community (EEC) encouraged actions
towards establishing an integrated community
and research was considered as one such area. In
the mid 1980s, the EEC launched the European
Framework programmes (FPs), which have been
renewed several times with increasing budgets, to
support collaborative research projects involving
three or more member and/or associated states. As
a result, scientific collaboration has grown rapidly
in Europe. Since 2000, the EU has been integrating
the FPs and other collaborative instruments to
create a European Research Area (ERA) with the
aim of overcoming fragmentation in research and

enhancing innovative capacity.

A diverse range of instruments of co-operation,
collaboration, and co-ordination developed
over five decades in Europe was found to have
enabled the creation of critical mass, avoidance of
fragmentation, enhancement of researcher mobility,
and strengthening of cross-sector and cross-border
networks within the EU. The authors conclude
that Europe presents some models that APEC
could modify and adapt in order to develop its own
instruments of co-operation and collaboration.

1. Introduction

In 2011, APEC leaders agreed that the generation
and commercialization of new ideas is vital
to regional prosperity and that the promotion
of innovation as a driver of trade, economic
integration, supply-chain performance, and green
growth should be made a top priority for 2012.
As part of the process, APEC leaders also agreed
to encourage co-operation and interaction among
researchers and laboratories, including joint research
and development (R&D), in order to accelerate
innovations that could be applied to address common
challenges faced by APEC economies.! This is
necessary because the degree to which Asia-Pacific
researchers and firms are engaged in collaborative
R&D seems to remain small (Okamoto 2011).

Co-operation in science and technology (S&T)
among member states has been a major component
of integration in the European Union (EU). In
the mid 1980s, the EU launched the European
Framework Programmes (FPs), which have been
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renewed several times with increasing budgets,
in order to support collaborative research projects
involving three or more member and/or associated
states. As a result, scientific collaboration has
grown rapidly in Europe. Since 2000, the EU has
been integrating the FPs and other collaborative
instruments to create a European Research Area
(ERA) with the aim of overcoming fragmentation
in research and enhancing innovative capacity.
Therefore, the purpose of this paper is to learn
lessons from Europe with respect to regional
research co-operation and collaboration and to
draw some policy implications for promoting these
schemes among APEC member economies.

The remainder of the paper is structured in the
following manner. Section 2 examines the extent
to which researchers and firms in the Asia-Pacific
region have progressed in collaborative R&D over
the past decade. Section 3 summarizes the EU’s
efforts to create the ERA and the impacts of those

efforts on enhancing innovation activities of the EU
members’ economies. Section 4 discusses lessons to
learn from Europe with respect to regional research
co-operation and collaboration and draws some
policy implications for enhancing these activities
among APEC members.

2. International Co-operation and
Collaboration in the Asia-Pacific
Region?

2.1 Rising S&T Capacity in the Asia-
Pacific Region

While the US, Europe, and Japan still dominate
the global innovation landscape, new Asian players
such as China, India, South Korea, Taiwan, and
Singapore are considered increasingly important
(Leadbeater and Wilsdon 2007). Although, as

Table 1. R&D Intensity and Personnel
Expenditure on R&D Researchers per
Country as Percentage of GDP Thousand Workers
1997/98 2007/08 1997/98 2007/08

Australia 1.51 2.35 6.7 8.2
Brunei Darussalam * NA 0.02 NA 0.6
Canada 1.71 1.88 6.1 7.8
Chile 0.50 0.68 1.0 2.0
China 0.65 143 0.8 1.9
Hong Kong 0.43 0.75 2.1 51
Indonesia 2 0.07 0.08 0.5 0.2
Japan 2.94 3.44 9.4 10.1
Malaysia 0.40 0.63 0.4 0.9
Mexico 0.36 0.37 0.5 0.8
New Zealand 1.08 1.17 44 8.1
Papua New Guinea NA NA NA NA

Peru 0.09 0.15 NA NA

Philippines 0.15 0.11 0.2 0.2
Republic of Korea 241 3.29 4.5 9.5
Russian Federation 1.00 1.08 7.1 6.1
Singapore 1.64 2.49 5.5 11.3
Taiwan 1.87 2.68 5.8 10.3
Thailand 0.10 0.21 0.1 0.6
United States 2.58 271 8.0 8.8
Vietnam 3 0.19 NA 0.2 NA

* Average of the figures for 2002, 2003, and 2004
2 Figures for 2000 and 2009, respectively

% Figure for 2002

Source: The Council of Economic Planning and Development (2008, 2011) for Taiwan, and
http://stats.ulis.unesco.org/, last accessed on 11 August 2011 for countries other than Taiwan.
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Okamoto (2011) points out, some countries or
economies fare better than others, the S&T capacity
of almost all countries in the Asia-Pacific region
seems to be increasing.

An important development has been the emergence
of new indicators of innovation inputs and outputs,
including economy-wide measures that have some
degree of international comparability (Smith 2005:
148). By far, the longest-standing measure of
innovation input is expenditure on R&D. Table 1
shows expenditure on R&D as a percentage of Gross
Domestic Product (GDP) together with research
personnel per thousand workers, by country in the
region in 1997/98 and 2007/08. The rising S&T
capacity in almost all the countries and economies in
the Asia-Pacific region during the past decade seems
to be clear, as demonstrated by the steady increase
in R&D activities from the perspective of both
expenditure and personnel.

Innovation-output measures such as number of
scientific publications also seem to support the

Table 2.  Academic Output per Million Population

Country 2000 2010
Australia 1063 1886
Brunei Darussalam 119 198
Canada 1020 1615
Chile 118 314
China 32 161
Hong Kong 747 1219
Indonesia 2 6
Japan 622 634
Malaysia 46 317
Mexico 50 92
New Zealand 1080 1807
Papua New Guinea 14 13
Peru 8 25
Philippines 6 10
Republic of Korea 307 861
Russian Federation 190 215
Singapore 978 1772
Taiwan 493 1114
Thailand 27 122
United States 858 1098
Vietnam 4 16
Source: The Council for Economic Planning and Development (2012)
for Taiwan.

Database of peer-reviewed literature called SCOPUS, and
World Bank Development Indicators Online, last accessed on
15 May 2012 for countries other than Taiwan.

argument for the rising S&T capacity in the Asia-
Pacific region. Table 2 shows the trends in the
number of science and engineering articles on a per
capita basis for Asia-Pacific countries/economies
during the period 2000-2010. According to the
table, the number increased in all the Asia-Pacific
countries/economies except Papua New Guinea,
although the rate of growth varies across the
countries.

2.2 Slow Progress of Research Co-
operation and Collaboration in the
Asia-Pacific Region

Gibbons et al. (1994) discovered fundamental
changes in the ways in which scientific, social, and
cultural knowledge is produced. They found that
knowledge production is increasingly becoming a
socially distributed process; moreover, its locus is
becoming global.®

In establishing indicators of international
collaboration between countries and across regions,
researchers have developed statistical techniques that
account for the unequal size of countries’ S&T article
output and co-authorship patterns (National Science
Board 2010: 5-37). One of the simplest measures
is the index of international collaboration, defined
as the ratio of country A’s rate of collaboration
with country B divided by country B’s rate of
total international authorship. Indexes above one
represent rates of co-authorship that are higher than
expected, and indexes below one indicate rates of
co-authorship that are lower than expected. This is
similar to the concept of the index of trade intensity
between countries and across regions.

Despite the rising S&T capacity in the Asia-
Pacific region, its regional S&T co-operation and
collaboration do not seem to be progressing very
much. Figures 1 and 2 show average percentage
changes in the indexes of international S&T co-
operation for selected pairs of countries in the Asia-
Pacific Region and EU respectively.* The EU
differs from the Asia-Pacific region in terms of the
fact that while between 1998 and 2008, indexes of
international collaboration increased substantially
within the EU (except Portugal) (Figure 2)—
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thereby indicating growing integration across the
EU in terms of S&T article publication—indexes
of international collaboration for the selected pairs
of Asia-Pacific countries and economies did not
increase substantially, except for those of Russia,
Mexico, and Singapore (Figure 1).

3. Co-operation and Collaboration in
Research and Innovation in the EU—
Origins and Framework Programmes
in the European Research Area

European integration is often equated with its
econmic and monetary union process, which is
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Figure 1. Average Percentage Changes in Indexes of International Collaboration for Selected Pairs of
Countries in the Asia-Pacific Region between 1998 and 2008 (%0)

Source: Based on data from the National Science Board (2010).
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Figure 2. Average Percentage Changes in Indexes of International Collaboration for Selected Pairs of
Countries in the EU between 1998 and 2008 (%6)

Source: See Figure 1
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slightly unfortunate, not only in view of the recent
euro crisis, but also because European integration
involves co-operation and integration in many
other aspects that are neither as visible as the euro
nor so well-recognized outside Europe. Indeed,
co-operation and collaboration in research among
member states and associated states have been a
major component of integration within the EU
and associated countries, which have also steadily
developed over the past several decades.

3.1 Origins and Early Developments

In Europe, it was recognized that no single country
could offer sufficient resources for research and
innovation to be globally competitive. Therefore,
cross-border co-operation and collaboration was
a means to strengthen the competitiveness of the
European countries and creating critical mass in
research efforts and avoiding fragmentation. A
diverse array of institutions and programmes
was created, including, notably, the Framework
Programmes (FPs). Currently, Europe is moving
towards creating a borderless European Research
Area (ERA) integrating the diverse instruments of
co-operation and collaboration.

The original treaty establishing the European
Economic Community in 1957 encouraged
the realization of the objective of an integrated
community (article 235); co-operation in research
was considered to constitute one area that would
lead to this realization. European research
organizations such as the European Nuclear
Research Centre (CERN, founded in 1954) and the
European Molecular Biology Organisation (EMBO,
founded in 1964) were established as early as the
1950s. In 1977, the European Patent Organisation
was established providing for a uniform application
procedure for individual inventors and companies in
39 European countries.

During the 1970s and 80s, some bottom-up
approaches to research co-operation and collaboration
were established, notably the European Co-
operation in Science and Technology (COST) in
1971, and EUREKAS® in 1985. COST created
an inter-governmental platform for collaborative

projects involving at least five European countries.
Projects are proposed by researchers and the terms
of collaboration are defined in a Memorandum
of Understanding (MoU) exchanged between the
concerned parties, with approval by COST. The
projects are not funded by COST as research
activities are conducted by researchers in their
organizations; however, financial support for joint
activities such as conferences, short-term exchanges,
and publications are provided. This is clearly aimed
at reducing fragmentation of research activities by
encouraging cross-border co-operation.

EUREKA focuses on creating intergovernmental
networks to support market-oriented research and
innovation projects undertaken by enterprises,
research institutes, and universities in 39 countries.
The promotion and facilitation of co-operation
between industry and research sectors across
borders are expected to stimulate the elaboration
of joint industrial standards, thereby eliminating
technical obstacles to trade—for example, through
mutual recognition of inspection procedures and
certificates—and ultimately to open up the system
of public procurement. As with COST, the projects
are prepared and implemented by enterprises and
research institutes from at least two countries,
who also raise funds. Participation of SMEs is
encouraged. The EUREKA secretariat co-ordinates
and facilitates networking. Through flexible,
decentralized networks, the partners can have rapid
access to requisite skills, expertise, and funding
across borders. In both COST and EUREKA, the
project research areas are pre-defined.

3.2 Framework Programmes

During the 1980s, research became an explicit
part of integration policy. The Single European Act
of 1987 introduced into the EEC treaty the objective
‘to strengthen the scientific and technological basis
of European industry and to encourage it to become
more competitive at the international level’ (article
130F). The Act provides for the implementation
of multi-annual FPs adopted unanimously by the
Council. Subsequently, the Amsterdam Treaty
substituted unanimous voting with qualified majority
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voting, thus facilitating the adoption process of the
FPs.

Among a number of instruments of co-operation
and collaboration in research in the EU, these multi-
annual FPs have played a central role®. In contrast to
bottom-up programmes such as COST or EUREKA,
FPs have well-defined objectives and programme
themes and details resulting from intensive
interaction between the European Commission and
stakeholder groups and negotiated with member
states and the European Parliament. Further, this
is a research funding scheme administered by the
European Commission. FP funds cover most of the
cost of the projects. The first FP, which disbursed
3.27ECUs, was initiated in 1984 Thus far, seven
FPs have been launched; FP1-FP6 ran for five years
each, and the current FP7 will run for seven. The
budgets allocated to subsequent FPs have continued
to increase. The current FP7 spanning 2007-2013
has a budget of over 55 billion euros (see Figure 3).

Promoting transnational mobility of researchers
has been a major objective of the FPs, and the first
FP already created Marie Curie Actions to provide
individual grants to researchers for conducting
research in another European country. However,

pre-competitive collaborative research constitutes
the central instrument of the FPs. Tenders on
specific project themes are called for periodically
and partners from at least three different member
or associated states respond by forming consortia
for proposing and undertaking a project. Strong
participation of SMEs is encouraged and support
services facilitating their participation are provided.
Some of these projects are for conducting research
(collaborative projects); others are ‘networks of
excellence’ schemes that do not aim to conduct
collaborative research, but support joint research
programmes implemented by a number of research
organizations in a given field aiming for long-
term co-operation. Collaborative research in FP7
falls under nine thematic priorities: health; food,
agriculture and biotechnology; ICT; nano-sciences,
nano-technologies, materials and new production
technologies; energy; environment (including
climate change); transport (including aeronautics);
socio-economic sciences and the humanities; and
security and space. The thematic scope has widened
through the FP cycles.

Although collaborative research accounts for
more than half of the FP7 budget, other activities
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are also funded; notably, basic frontier research
disbursed through the European Research Council
in the ‘ldeas’ programme (approximately 15%),
cross-border and cross-sector exchange and training,
including for non-member country partners in
the ‘People’ programme (10%), and ‘Capacities’
programme (10%) which includes support for
research infrastructures, research for SMEs,
development of regional clusters, science in society,
and international co-operation activities with third
countries.

In the EU, research co-operation and
collaboration, including FPs, have consistently
pursued the aim of promoting competitiveness of
European industries. Initially, efforts of FPs towards
this aim were limited to a few sectors; however,
over time FPs have evolved into large funding and
co-ordinating instruments for promoting research
and innovation. Cross-border collaboration has
enabled pooling of resources to achieve critical mass
in research, the cost and complexity of which is
continually increasing. Private sector participation
in European research has had a leverage effect on
private investments in research. Collaboration
has certainly enhanced training and international
mobility of researchers, boosting human capabilities
in research. Research co-operation has contributed
to overcoming fragmentation in research; it has
also facilitated co-ordination of national research
policies and activities. Moreover, having pre-
defined thematic priorities meant that co-operation
has taken place in areas of strategic interest
to Europe. Addressing major common socio-
economic challenges for Europe is a long-range
aim of the FPs. Ultimately, research co-operation
and collaboration would contribute to the effective
implementation of EU policies and international
commitments’.

The evaluations of FPs conducted over the years®
indicate that innovative and scientific performance is
enhanced through participation in FPs. Enterprises
participating in FPs tend to be more innovative,
more likely to patent and engage in innovative
co-operation with other firms and universities.
International co-publication of peer-reviewed
scientific publications resulting from FP projects

increased. Thousands of researchers crossed
borders to collaborate in research under Marie
Curie actions. A large number of co-operation links
between academia, industry, and public research
institutes were formed. Further, the average
number of participating member states in a project
increased, effectively avoiding fragmentation of
research. A recent report on the long-term impacts
of FP assessed that in certain research areas that
have been continuously supported (perhaps under
different headings), such as quantum information
processing and computing, stratospheric ozone
research, and solar energy, the European research
community has improved its relative position on a
range of measures and is now operating in strength
at the scientific frontier (EPEC 2011).

3.3 Towards Creating a European Research
Area

The most recent ongoing initiative by the EU
is the creation of the ERA. Launched in 2000
in accordance with a proposal by the European
Commission, the ERA brings together all the
instruments of research and innovation co-operation
and collaboration with the aim of creating a
European-level open space for knowledge where
researchers, businesses, and research institutions
are able to circulate, compete, and co-operate
across borders. In other words, the objective of
the ERA is to break down barriers in order to
create a single market for knowledge, research, and
innovation. The ERA includes not only FPs and
the organizations and instruments discussed above,
but also other actors such as the European Research
Council, created to fund basic frontier’ research
within FP7, and the European Institute of Innovation
and Technology (EIT). Established in 2008, the EIT
has created integrated structures called Knowledge
and Innovation Communities (KIC), which link
higher education, research and business sectors to
boost innovation and entrepreneurship. The aim is
to facilitate links from idea to product, research to
market, and student to entrepreneur. Thus far, three
KICs have been created that focus on priority areas
of high societal impact: climate change mitigation,
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ICTs, and sustainable energies.

The ERA also includes initiatives for improving
co-ordination of research activities and programmes
in different countries and sectors. Initiated in 2002,
European Technology Platforms (ETPs) allow
industry and other stakeholders to develop shared
long-term visions and strategic research agendas in
key industry areas. Some ETPs are loose networks,
while others have formal legal structures. There are
36 ETPs in areas including bio-fuels, smart grids,
wind energy, photovoltaics, ICT, nano-medicine,
sustainable chemistry, and aeronautics. They
work on developing and updating the agendas of
research priorities for their particular sector. They
are developed through dialogue between industry,
public researchers, and government. This enables
enhancing of cross-sector co-ordination, avoiding
duplication of research efforts, and promoting best
practices. An evaluation of ETPs (IDEA Consult
2008) showed that they have contributed to the
design of some of the main priorities of FP7, and
some have gone beyond research to contribute to the
production of standards and reviews of regulatory
frameworks. Further, in working towards realizing
the ERA, member states are launching partnership
initiatives for promoting co-operation in improving
working conditions of researchers and enhancing
their mobility, developing world-class European
research infrastructures, promoting transfer of
knowledge and co-operation between public
research and industry, and enhancing international
co-operation in S&T. These areas are recognized
as those that need further co-operation and co-
ordination.

4, Conclusions and Policy Implications

In 2011, APEC leaders agreed that the generation
and commercialization of new ideas is vital
for regional prosperity and that the promotion
of innovation as a driver of trade, economic
integration, supply-chain performance, and green
growth should be made a top priority for 2012.
As part of this process, APEC leaders also agreed
to encourage co-operation and interaction among

researchers and laboratories, including joint research
and development, in order to accelerate innovations
that could be applied to address the common
challenges faced by APEC economies.

However, despite the increasing S&T capacity
of almost all APEC countries and economies,
regional S&T co-operation and collaboration are
not progressing significantly within APEC. The EU
differs from the Asia-Pacific region in terms of the
fact that between 1998 and 2008, regional S&T co-
operation and collaboration increased substantially
within the EU, thereby indicating growing research
integration across the EU.

The development and evolution of co-operation
and collaboration in research and innovation
within the European integration process show
that in order to achieve the aim of promoting the
competitiveness of European industries, a diverse
portfolio of instruments were created, ranging from
research organizations such as CERN and EMBO,
bottom-up, networking programmes such as COST
and EUREKA, to a large ‘top down’ collaborative
research funding scheme, the FPs, whose details and
budgets are discussed by member governments and
stakeholders and adopted by the Council. Newer
instruments such as the ERC and the EIT focus
on supporting basic research and enhancing cross-
sector co-operation for innovation, respectively.
ETPs and partnership initiatives promote co-
ordination of research and innovation efforts in
Europe. In working towards the creation of the
ERA, Europe is on its way to achieving critical
mass in research and innovation efforts, addressing
fragmentation of research through collaboration and
co-ordination, enhancing mobility of researchers,
and creating networks of research and innovation
between academia, business, and government
sectors across borders.

Although it may not be realistic to create an
‘APEC Research Area’ sometime soon, given the
diversity of APEC economies both economically
and geographically, it is evident that member
countries face an increasing number of common
economic and other challenges such as shortage of
water resources, underdevelopment of renewable
energy resources, global climate change, lack
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of effective prevention and/or warning system
for natural disasters. It is imperative for APEC
to begin developing an institutional mechanism
to enhance regional research co-operation and
collaboration. The diversity of instruments of co-
operation and collaboration developed over decades
in Europe seems to present patterns and models that
APEC could modify and adapt to develop its own
instruments of co-operation and collaboration.

Future research is required to identify the
common challenges faced by APEC economies,
to prioritize them by degree of necessity, and to
find out how European countries have been able to
cope with them in further details. APEC needs to
come up with its own institutional mechanism while
learning lessons from Europe.

Footnotes

* Corresponding author, E-mail address: yokamoto@mail.doshisha.
ac.jp

An earlier version of this paper was presented at the 2012 APEC Study

Center's Consortium Conference, held at Kazan, Russia, on 26-27 May

2012.
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See Annex A ‘Promoting effective, non-discriminatory, and market-
driven innovation policy’, issued by APEC Leaders on November
12, 2011. Downloaded from http://www.apec.org/Meeting-Papers/
Leaders-Declarations/2011/2011_aelm/2011_aelm_annexA.aspx, last
accessed on 1 May 2012.

Also see Okamoto (2011) for the details.

Senker (2006) offers several theoretical explanations of why
knowledge production is becoming global, particularly in the fields
of life sciences and biotechnology.

See Appendixes 1 and 2 for the details of calculation. Appendix3
shows both initaial and end levels of the degree of regional
cooperation in the Asia-Pacific and the EU regions respectively.

The name is not an abbreviation, but is probably inspired by the
famous cry of Archimedes.

The research and innovation activities of the EU are well documented
in the European Commission website: http://ec.europa.eu/research/
index.cfm, last accessed on 3 May 2012.

Some of these points are presented in FP7 presentation slides by the

European Commission: http://ec.europa.eu/research/fp7/pdf/fp7
press_launch.pdf, last accessed on 6 May 2012.

There are numerous evaluation reports on FPs which are found in
the European Commission’ s research and innovation site: http:/

ec.europa.eu/research/evaluations, last accessed on 10 May 2012.

Appendix 1. Percentage Changes in the Indexes of International Collaboration for Selected Pairs of Countries in
the Asia-Pacific Region between 1998 and 2008 (%)
. . South . New . . . United 1
Australia | Canada | China | Japan Korea Mexico Zealand Russia | Singapore | Taiwan States Average
Australia ) 9 (12) 16 48 (11) 23 (12) (4) (3) 4
Canada %) 1 ) 26 67 C)) 53 16 3 ) 13
China 9 11 (10) (32) 77 (28) 30 (43) (34) 18 (6)
Japan (12) ) (10) (5) 28 (7 41 (1) 28 (14) 0
South
Korea 16 26 (32) 5) @ 63 8 220 (32) (12) 12
Mexico 48 67 77 28 (1) 440 33 1700 340 2 124
New
Zealand (11) C) (28) %) 63 440 13 %) (23) 1 15
Russia 23 53 30 41 8 33 13 83 118 13 38
Singapore (12) 16 (43) (21) 220| 1700 7) 83 (55) 8 36
Taiwan ) 3 (34) 28 (32) 340 (23) 118 (55) (15) 5
United
States ©)] ) 18 (14) (11) 2 1 13 8 (15) @)

Notes: *Average percentage changes in the indexes of international collaboration for selected pairs of countries in the Asia-Pacific Region between 1998

and 2008. Figures in parentheses are negative.
Source: See Figure 1
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Appendix 3. Averages of the Indexes of International Collaboration for Selected Pairs of Countries in the Asia-
Pacific and in the EU Regions Respectively

Source: See Figure 1
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