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Abstract As scientific research is increasingly the product of international collabo-
rations, this chapter aims at examining the relationship between international
research collaboration practices and outcomes in Canada, Finland, Germany, Japan,
and Lithuania. Relying upon the theory of scientific and technical human capital,
and proceeding to correlations and logistic and multiple regressions, findings sug-
gest that collaboration practices and outcomes are correlated but the strength of the
relationship is weak. Findings also point to the influence of degrees being obtained
abroad, with institutional incentives and international funding on both research col-
laboration practices and outcomes.
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Introduction

Scientific research is increasingly the product of international collaborations. Witze
(2016) observed that, between 2000 and 2013, the proportion of scientific papers
that were internationally co-authored rose from 13.2% to 19.2%. The multiplication
and densification of these networks can also be seen by the fact that the average
number of co-authors per article has doubled in the last forty years and that the aver-
age distance between the location of co-authors has increased (Olechnicka et al.,
2018). The documentation suggest that international collaborations contribute to the
number of papers (Gazni et al., 2012) and citations (Gldnzel & Schubert, 2001). The
internationalization of research has also increasingly become a field of strategic
intervention (Lee & Haupt, 2019) as governments and higher education institutions
(HEIs) increasingly promote international collaborations and partnerships to
enhance productivity, research impact, and countries’ knowledge diplomacy
(Barbosa & Neves, 2020). In a study of 35 countries, Wagner et al. (2018) confirmed
that countries that had the most impact in terms of scholarly production were the
most involved in terms of collaboration and international mobility.

Although several authors equate academics’ international collaborations with the
number of international co-publications (Newman, 2004), both Laudel (2001) and
Katz and Martin (1997) pointed out that co-authorship is a partial indicator that, by
itself, cannot account for the multidimensionality of collaborative practices. If co-
publication as the formal recognition of at least two researchers on a scholarly con-
tribution can be considered as an outcome of research collaborations (Adams,
2013), the practice of collaboration includes contacts, meetings, co-operational
work, exchange of information (Melin & Persson, 1996), and may include the orga-
nization of international activities or the exchange of researchers (Raan, 1997). In
addition to the formal recognition of co-publication, collaboration practices are also
informal and may include unacknowledged collaborators (Katz & Martin, 1997). A
study on international research collaborations should therefore examine the rela-
tionship between international research collaboration practices and outcomes.

The literature also suggests that collaboration practices and outcomes are not
equally distributed and vary according to academics’ discipline, seniority, gender,
and institutional affiliation. Abramo et al. (2013) noted that while women research-
ers relied on collaboration more than their male colleagues, the proportion of inter-
national collaborations was smaller. AlShebli et al. (2018) revealed patterns of
homophily in terms of race, gender, and affiliation in academic collaborations.
Kwiek and Roszka’s (2020) study of 25,463 Polish university professors also shows
interactions between collaboration, discipline, and seniority. Payumo et al. (2019)
revealed that collaboration practices and outcomes varied by institutional type and
higher education systems (HES). Like the predictive model developed by Finkelstein
and Sethi (2014) for the internationalization of the academy, a study on focusing on
international research collaborations should examine the influence of individual,
professional, institutional, and national factors on collaboration practices and
outcomes.
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Scientific and Technical Human Capital

This chapter is based upon Bozeman and Boardman’s (2014) theory of scientific
and technical human capital (STHC). According to this theory, STHC constitutes a
reservoir of skills that individuals mobilize to solve scientific and technological
problems. This reservoir includes individuals’ human, social, organizational, and
material capital, such as formal and informal learning, intellectual capacity, social
networks, and links they maintain with organizations that produce, support, con-
sume, and disseminate knowledge. At the base of this STHC reservoir would be the
organizational capital (Bozeman & Boardman, 2014) which designates the culture,
know-how, and codified processes by which organizations transform the tangible
and intangible resources to which they have access into a product that has value.

In the same way as increasing access to higher education, increased funding for
research or the free dissemination of knowledge can increase a society’s STHC;
international activities such as the mobility of researchers or research collaborations
contribute to this reservoir and, ultimately, to scientific and technological produc-
tion (Jonkers & Cruz-Castro, 2013). In STHC theory, collaborations refer to the
social processes by which individuals pool their experiences and expertise to pro-
duce new knowledge (Bozeman & Boardman, 2014). Research collaborations are
institutionalized in networks that frame a common university social space around
the same research object (Leite & Pinho, 2017).

Bozeman and Boardman (2014) present a logic model to explain how interna-
tional research collaborations — as a form of social capital — contribute to research
inputs (personnel, training, social networks, materials, and labour), research pro-
cesses (collaborative projects, leadership, and resource seeking), and research out-
comes (publications, patents, citations). In other words, informal and formal
networks established between academics are an input, while group meetings, the
co-writing of grant proposals, and the sharing of skills and tools would relate to
processes, and scholarly contributions could be assimilated to outcomes.

According to the STHC theory, people, prior knowledge, and labour represent
inputs (Bozeman & Boardman, 2014) that universities can mobilize through the
international recruitment of professors or students. The recruitment of international
professors (or professors who obtained their doctoral degrees abroad) is, for several
large universities, a key objective of their international strategy since their presence
is an indicator in several international rankings (Altbach & Yudkevich, 2017). These
researchers contribute to STHC because they are more likely to collaborate with
international colleagues (Melkers & Kiopa, 2010), which Scellato et al. (2015)
named the diaspora effect. In addition to this cross-border social capital, they
increase the prestige of the institution, broaden the range of publications and jour-
nals to which articles are submitted, and, in non-English speaking circles, increase
the proportion of publications in English, which are more often cited (Altbach &
Yudkevich, 2017).

International research funding is a form of material capital that would contribute
to the number and proportion of articles written with an international partner
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(Checchi et al., 2019). On average, in the OECD (2021), 7% of the research funding
comes from foreign sources. Defazio et al. (2009) studied 294 researchers from 39
European research networks over a period of 15 years and found that international
funding had increased research collaborations, but that the effects on research out-
put were weak. Other studies (Konig, 2017) would nonetheless suggest that the
multiple funding incentives of the European Union (EU) have had notable influence
on the research ecosystem and collaborations.

Bozeman and Boardman’s (2014) theory suggest that researchers’ personal and
professional characteristics could also interact with their institution’s STHC. These
include age, gender, academic rank, and discipline. While according to Bozeman
and Boardman (2014), who considered age as a proxy for research experience, there
are inconclusive findings about the effect of age on research collaborations; findings
could be different in some higher education systems (HES) (such as in former
Soviet republics) where senior scholars were socialized during Soviet times and
younger scholars would be more proficient in English. As pointed out above, gender
seems to play an important role in research collaboration, where women collaborate
more overall but are less active in international collaborations (Abramo et al., 2013).
Researchers’ disciplinary areas could also influence collaborations. Leahey’s (2016)
literature review reports that if collaboration rates have increased for all disciplines,
they remain higher in the natural and health sciences. The objective of this chapter
is therefore to analyze the influence of individual, professional, institutional, and
national factors on international research collaborations as practices and outcomes,
in five countries on three continents: Canada, Finland, Germany, Japan, and
Lithuania.

International Variations in Collaboration Practices
and Outcomes

This chapter compares five countries that were selected through a maximum varia-
tion sampling method, which consists of collecting data from entities whose diver-
sity is relevant to the research question (Cohen & Crabtree, 2006). Since the
literature suggests that internationalization is influenced by countries’ language and
geographic location (Hughes, 2008) as well as their political-economic structure
(Graf, 2009), funding, and international policies (Hong, 2020), we selected five
small-to-medium-sized countries located on three continents (Asia, Europe, and
North America) which differ in terms of language (English and French, Finnish,
German, Japanese, and Lithuanian), political organization (Canada and Germany
being federations) and welfare regimes (liberal, conservative and social-democratic;
Esping-Andersen, 1999). Since this chapter examines research collaborations, it is
worth noting that the five countries differ by higher education research and develop-
ment (HERD) expenditures (HERD representing 1% of the GDP in Lithuania and
3.20% in Japan; OECD, , 2021), the proportion of different research funding
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mechanisms (Reale, 2017), and research productivity (Japan producing 777 papers
per capita and Canada 1617; World Bank, , 2018). Taken together, these national
variations will allow for a careful contextualization of findings and, if some obser-
vations appear relevant across contexts, to propose more robust generalizations.

Since our objective is to analyze the influence of individual, professional, insti-
tutional, and national factors on international research collaborations, the following
subsection will describe those levels of factors in each country.

Canada

Canada is a sparsely populated North American country. The constitution estab-
lishes a federation and divides authority over policy issues between federal and
provincial levels of government. While institutions of higher education are created,
regulated, and funded by the provinces, international relations are of federal juris-
diction (Tamtik & S4&, 2020) and the proportion of research funding allocated by the
federal government is larger than that allocated by provincial governments (Statistics
Canada, , 2017). Canada produces 3.8% of global research publications (52 publica-
tions per researcher), and these publications are cited 43% more frequently than
world average (CCA, 2018). In terms of national factors, if the government and
business sectors contribute a smaller proportion of the gross expenditures in research
and development (GERD) than the OECD average, HEIs contribute 50% of the
national total, 37.14% of all researchers work in the higher education sector, and
HERD increased by 30.16% over 20 years and is above the OECD average. The
relative weakness of the business sector is seen in Canada’s share of patent applica-
tions, which represents around 1% of the world’s total, placing Canada only 18th in
the world (CCA, 2018).

Federal support for international academic relations was politically motivated
until the 1990s and then economically motivated, with the signature of General
Agreement on Trade in Services (Knight, 2008). The first internationally oriented
science and technology policy was proposed in 2001 and, since then, in addition to
being part of Canada-United States-Mexico Agreement (CUSMA), Canada signed
eight bilateral agreements with other countries. Canadian research funding agencies
have also adopted various policies to increase the international dimension of
research, as well as implemented programs such as the Canada Research Chairs, the
CFI International Funds, or the Canada First Research Excellence Funds (Tamtik &
S4, 2020). It is worth noting that a lack of co-funding mechanisms limits Canadian
academics’ participation to international programs, such as those of the European
Union. As a result, only 0.9% of research and development (R&D) expenditure
performed by the HESs are internationally funded (Statistics Canada XE "Canada"
, 2021), and 7% of Canadian academics’ external research funding comes from
foreign sources (Huang et al., 2014).
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In terms of institutional factors, it is worth noting that, although 95% of Canadian
universities mention internationalization in their strategic plan (AUCC, 2014),
international research collaborations are more frequent in research intensive than in
comprehensive or primarily undergraduate institutions (Lacroix & Maheu, 2015).
Regarding professional and individual factors, in Canada, academics who are hired
into full-time, tenure-stream positions move through three ranks: assistant, associ-
ate, and full professor. Women are under-represented at the ranks of assistant
(42.3%), associate professor (46.6%), and full professor (26.8%) ( Statistics Canada,
2017). About 40% of university professors were born outside of Canada (CAUT,
2017), and universities actively recruit professors from abroad to strengthen research
capacity, alleviate brain-drain, and enhance diversity (Barbaric & Jones, 2017).

This is the context in which collaboration practices and outcomes take place. In
2007, 57% of academics characterized their research as international in scope and
64% claimed to collaborate with international colleagues in research projects
(Rostan et al., 2014). Huang et al. (2014) suggested that senior and junior academics
did not differ substantially in the frequency of international research activities, but
that the proportion of mobile or migrant academics was higher among senior than
junior faculty.

Finland

Finland is a small northern country whose population accounts for around 1% of the
population of the European Union. Its economy traditionally relied on its forest, raw
material, food, and chemical industries. For the past few decades, information tech-
nology has increasingly played a key role in the national economy. The principles
of the welfare state have required a strong service sector and extensive production
of social and health services, which are supported by the education system and the
research and innovation system. In terms of national factors potentially influencing
research collaborations, Finland has been one of the top OECD countries in GERD
investments in the twenty-first century, but investments have dropped since 2009
and are now close to the OECD average (OECD, 2021). While references to the
education and innovation systems were omnipresent in Finnish policymaking dur-
ing the 1990s and 2000s, Alaja and Sorsa (2020) argued that it would have lost part
of its place in government programs. It is nonetheless worth highlighting that
Finnish scientific production rose from 32,900 to 43,2000 publications between
2005 and 2018, and that 72% of these were produced by universities (Academy of
Finland, 2021).

Internationalization has been seen as way to develop a highly productive innova-
tion system since the 1980s (Puuska et al., 2014). In a study conducted in 2005, 96%
of research units’ respondents in Finland characterized internationalization as
somewhat important or very important for research, especially to learn about scien-
tific methods, conduct comparative projects, and promote research careers (Ahonen
et al., 2009). It was also found that university departments agreed that international
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research collaborations were essential to obtain international funding. In Finland,
more than 21% of the total research funding granted to universities and universities
of applied sciences comes from international sources, and 85% of that international
funding comes from European sources (Vipunen, 2021). The total sum of external
funding of universities is five times higher than in universities of applied sciences.
However, the difference is that the universities of applied sciences benefit more
from the European Regional Development Fund and European Social Fund than
universities do. For the EU Framework and Horizon programs, universities are
almost 15 times more successful than the volume of universities of applied sciences.

Regarding institutional factors, international research funding and peer-reviewed
publications are indicators in the competitive funding formula. Finland counts 10
universities and although they all offer bachelor’s degrees to the PhDs (Aarrevaara
& Pekkola, 2010), an institution’s size, history, and disciplinary emphasis would
explain why some institutions count more international co-publications (Ahonen
et al., 2009).

In terms of individual and professional factors, as foreign funding programs
require applications from research teams and large international consortia, the pri-
mary responsibility for implementation lies with senior academics. One should also
consider the influence of professors’ academic discipline since science, technology,
engineering, and mathematics tend to be more successful in obtaining international
research funding than other disciplines. In the year that the Academic Profession in
the Knowledge-Based society (APIKS) was implemented in 2018, the share of
external research funding was more than 60%in medicine and health sciences, more
than 55% in technology and natural sciences, more than 40% in social sciences, and
about 35% in humanities (OSF, 2019). Women represented 52% of the Finnish aca-
demic staff (UIS-UNESCO, 2021), but represent a larger proportion of junior aca-
demics. In 2020, 27% of the total number of teaching and research staff were other
than Finnish nationals (Academy of Finland, 2021).

The various factors mentioned above contribute to international research col-
laborations practices and outcomes. In 2007-2008, 59% of academics were charac-
terizing their research as international in scope, 69% reported collaborating with
international colleagues, and 58% were publishing in a language (often English)
other than the one of their institutions (Rostan et al., 2014). According to the
Academy of Finland (2021), international co-publications increased from 42% of
all publications in 2005-2008 to 63% in 2015-2018. Finland, however, had a lower
integration of international collaboration networks (Puuska et al., 2014).

Germany

The Federal Republic of Germany is the most populous and richest (in terms of
gross domestic product [GDP]) Western European country. Like Canada, Germany
is a federal system but, although the 16 Léander have local research policies, the
central government has greater influence on research policy coordination through
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the intervention of the Federal Ministry of Education and Research, the EFI agency
(Christensen & Serrano Velarde, 2019), and the Excellence initiative (Edler
et al., 2003).

Regarding international and national factors influencing academic research col-
laborations, we must consider the sums invested in research and development.
According to the OECD (2021), both Germany’s GERD and HERD (as a percent-
age of the GDP) are relatively higher than the OECD average, and the proportion of
HERD financed by the business sector is also higher in Germany than most OECD
countries. Despite obtaining a large share of the Horizon Europe program (Abbott,
2020), however, the percentage of GERD financed by international sources in
Germany remains lower than the OECD average. Just as for Lithuania, European
research funding fosters international research collaborations (Defazio et al., 2009).

In terms of institutional, professional, and individual factors, it is important to
note that evaluation, performance-based measures, and government incentives have
further separated research and teaching (Miiller & Schneijderberg, 2020), and
increased vertical and horizontal stratification which influence international research
opportunities for academics (Ananin & Kreckel, 2020). Within universities, statis-
tics from 2016 reveal that, although women represent 45% of PhD students, they
represent only 30% of academics who reach habilitation and 23% of professors
(Statista, 2017). Around 7% of all faculty members are foreign-born.

These factors might influence how German academics collaborate and co-publish
with international colleagues. Studies have shown that Germany takes a central
position in collaboration networks both in Europe and worldwide (Gui et al., 2019).
Germany is among the most frequently cited partners in a majority of European
countries, irrespective of the size of their higher education and research systems
(Kwiek, 2021). Kwiek (2021) found that, between 2009 and 2019, the proportion
of intra-institutional collaborations and single-authored papers had decreased,
whereas the share of national collaborations had remained stable at a level of 57%
(Kwiek, 2021; White, 2019). The countries with which the professors collaborate
the most are the United States, the United Kingdom, China, France, and Italy
(DAAD, 2021).

Japan

The Japanese modern university system was established in 1977 with the objective
of catching up with HESs in the advanced countries. The following national factors
have influenced international research collaborations in Japan from 1868 to today:
Japanese universities attempted to emulate their world-leading counterparts
(Arimoto, 1996; Ben-David, 1977); high ranking bureaucrats in Japan focused on
building a “University of Nation” rather than a “University of Learning” (Clark,
1983); and modern institutions carried forward a research orientation, rather than to
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teaching and service orientation, not only in research-intensive universities but also
in teaching-focused universities (Ushiogi, 1997). On the one hand, it is argued that
a value of particularism (rather than universalism) would have sustained a climate
of academic inbreeding, impeding academic productivity from a national and inter-
national perspective (Parsons & Platt, 1970) and reducing the rate of international-
ization (Arimoto, 2015). On the other hand, funding for research could contribute
positively to research collaboration. While HERD in Japan is around the OECD
average (0.39 compared to 0.40), the country does invest more into R&D than the
average; its GERD was 3.24 in 2019, compared to the OECD average of 2.47, but
the percentage of GERD performed by the HESs is below the OECD average (12.01
compared to 17.16).

Regarding institutional factors, it is first important to consider that national, pub-
lic, and private universities provide different internationalization opportunities to
their academics (Huang, 2017). Ota (2018) notes that government’s competitive
funding (such as the Global 30 project) for international projects has increased
national competition between Japanese universities but might not have improved
internationalization overall. The author also characterizes many Japanese universi-
ties’ initiatives as superficial. As Leydesdorff and Sun (2009) indicated, Japan is the
opposite of Canada in the sense that university-industry collaborations appear much
stronger than international academic collaborations. This trend of collaboration
style sloping toward applied science rather than basic science coincides with Clark’s
(1995) characterization of the Japanese university as an “applied” university. In
terms of individual factors, 82% of the 70,000 university professors are men
(Kakuchi, 2019), and 4% are international, mostly coming from China, South
Korea, the Unites States, the United Kingdom, and Australia (Huang, 2017).

Data suggest a decline in the proportion of Japanese academics engaged in inter-
national collaborations. In 2007, 24% of Japanese academics reported collaborating
with international partners, 8% internationally co-authored a paper, and 20% pub-
lished in a foreign country (Huang et al., 2014). Japanese academics collaborate
with their colleagues from the United States, but it is worth noting the increasing
level of collaboration with Chinese academics (Yarime et al., 2010). Like for China,
Taiwan, and South Korea, the proportion of domestic collaborations in Japan
exceeds the proportion of international collaborations (Chinchilla-Rodriguez et al.,
2019). Intending to promote internationalization and international collaboration, the
Japanese government has established a “promotion package” for all universities and
colleges as well as a “university fund” in 2022. However, previous governmental
investment into the top 13 Japanese HE institutions has not been successful in
improving internationalization, as indicated by their positions in THEWUR2022
ranking. Considering international collaboration to be of utmost importance, not
only for academics in top-level institutions but in all institutions, the success of
these new policies remains to be seen. For the authors, Japan, like the United States,
has a well-developed scientific system that relies less frequently on international
relations.
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Lithuania

Lithuania is a small Central-Eastern European country, one of the three Baltic
States, inhabited by less than three million and shows a demographic decline. Since
1999, Lithuania has been a full member of the Bologna Process, a mechanism pro-
moting intergovernmental cooperation between European states in higher educa-
tion. In 2004, the country joined the European Union, thus becoming part of the
European Higher Education Area. Although the country has a longstanding higher
education tradition, the Lithuanian HES has been subject to turbulent historical and
political developments. During the Soviet era, the HES was restructured according
to a Soviet model with a high degree of centralization and serving the needs of the
agricultural and industrial sectors. University teaching followed a state-imposed
curriculum, whereas research activities took place in research institutes and the
Academy of Sciences (LeiSyté et al., 2018). After the restoration of independence in
1990, the autonomy of universities was restored, and they began to conduct
research again.

The internationalization of the Lithuanian higher education (HE) and research
system were strongly influenced by supranational actors such as the World Bank,
the OECD, and the European Union and embedded in processes of Europeanization.
Processes of European integration and modernization of the HES remain supported
through European funding schemes, such as the Tempus (trans-European coopera-
tion scheme for higher education) program in the early days (LeiSyté et al., 2015),
and European Union Structural Funds, which have been crucial for updating the
infrastructure of universities in Lithuania more recently. The literature attributes the
increase of international research collaborations within the European Research Area
to the increasing role of European research funding (Defazio et al., 2009; Gui et al.,
2019; Hoekman et al., 2013).

In terms of national factors, it is worth noting that Lithuania is one of the fastest-
growing economies in the European Union. Yet, despite vast investments through
European Union Structural Funds, its innovation performance is relatively low
(OECD, 2021). While research expenditure as percentage of GDP has increased
rather slowly in Lithuania, absolute expenditures have grown significantly over the
past decade. It is to be noted that approximately 22% of research and development
funds in Lithuania come from abroad, while the EU-average is only 9% (Eurostat,
2021). Research funds allocated to Lithuanian researchers by national agencies tend
to result in collaborations with international partners (Urbanovic & Wilkins, 2013).
Multiple national grant programs and mobility schemes also tend to recognize and
prioritize candidates’ international co-publications.

In terms of individual and professional factors, while European mobility pro-
grams enable the short-term mobility of students and academic staff, incoming and
especially long-term academic mobility remain scarce, one of the main reasons
being low salaries and language barriers (LeiSyté et al., 2018). Consequently, the
proportion of international academic staff remains low (Eurostat, 2021). In
Lithuania, more women than men obtain a PhD degree, and they form almost half



9 International Research Collaboration Practices and Outcomes: A Comparative... 201

of the R&D personnel in the governmental and higher education sectors (European
Commission, 2021).

In 2018, the share of international co-publications for journal articles in Lithuania
was close to 40% (Kwiek, 2021). Between 2009 and 2019, international co-
publications increased by 21%, whereas institutional and national collaborations
and single authorship decreased. Yet, Lithuania is among the three countries within
the European Union in which intra-institutional collaborations exceeded 25%.
Previous research has shown that research collaborations in Lithuania are highly
dependent on personal relationships (LeiSyté & Rose, 2016). In a study of research
collaborations in Europe, Kwiek (2021) found that international co-publications
were particularly attractive for researchers in the Eastern and Southern European
member states. In these countries, including Lithuania, co-authorship with partners
from abroad leads to substantial citation premiums, especially in the social sciences
and humanities.

The five countries chosen for this study therefore present sufficiently different
geographical, historical, linguistic, political, and economic contexts to verify the
influence of national, institutional, professional, and personal factors on the prac-
tices and results of international collaborations.

Research Questions

This chapter analyzes international research collaborations, as practices and out-
comes in Canada, Finland, Germany, Japan, and Lithuania. More precisely, it aims
at answering the two following research questions:

RQ1. What is the relationship between international research collaboration prac-
tices and international research collaboration outcomes?

RQ2. What are the individual, professional, institutional, and national factors
explaining the practices and outcomes of international research collaborations?

Methodology

Data Collection

This chapter is based on the study Academic Profession in the Knowledge Society
(APIKS), and data for analysis is based on the APIKS international database
(APIKS-IDB, 2020) reported in the contextual framework (Aarrevaara et al., 2021).
A 54-question survey was translated into the national languages of the participating
countries and disseminated to academics. The sample for the five countries consists
of n = 10,405 respondents.
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In Canada, an invitation was emailed to professors at 64 publicly funded univer-
sities across Canada’s 10 provinces. A total of 2968 surveys were valid, a response
rate of 9.4%. In the sample, 50.6% were female professors and 49.4% male; 16%
were assistant professors, 37.7% associate professors, and 41.2% full professors.
The Finnish data was collected in 10 universities and 23 universities of applied sci-
ences. The 1377 respondents from universities (13% response rate) were selected
from each institute following simple random sampling without replacement. The
sample included both junior and senior academics. In Japan, the number of respon-
dents was 2124 and in Germany, 3547. In Japan, the sample included 81.1% male
professors and 18.9% female professors, as well as 43.1% full professors, 24.2%
associate professors, 21.2% assistant professors, 9.4% lecturers,and 1.8% others. In
Lithuania, the survey was distributed by e-mail to all academic staff via the rector-
ates of the 10 largest public universities, which employed more than 90%of the total
population of academic staff at public universities at the time of data collection. The
survey was offered in Lithuanian and rendered 787 responses, out of which 389
responses were considered valid (5.3% response rate after cleaning). Among the
respondents, 58% of the respondents were female and 42% were male; 57.7% were
senior researchers (full and associate professors as well as senior and associate
senior researchers) and 42.2% were early- and mid-career researchers (lecturers,
assistants, researchers, junior researchers). It is worth noting that, for the purpose of
this chapter, we only used responses from academics in the university sector to
facilitate comparison (Kyvik & Lepori, 2010).

Data Analysis

To meet the research objective, we identified three dependent variables (DVs), one
accounting for collaboration practices and two for collaboration outcomes: (1) Do
participants collaborate with international colleagues (dichotomous variable); (2)
To what extent participants characterize their research as international in scope or
orientation (discrete variable that we transformed into a dichotomous variable); (3)
The percentage of scholarly contributions co-authored with colleagues located in
other countries (continuous variable). We then identified 15 independent variables
(IVs) accounting for individual, professional, institutional, and national factors (see
Table 9.1). To answer RQ1, we conducted correlations between the three DVs. To
answer RQ2, we ran two logistic regressions (including the five countries) for the
DVs that were dichotomous. For the third DV, we ran a multiple regression. We then
ran the same analyzes for each country separately to examine if the national context
influenced findings.
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Table 9.1 Academics’ international research collaboration and descriptive statistics

203

Variables

‘ Canada ‘ Finland ‘ Germany ‘ Japan ‘ Lithuania

Dependent variables

Do you collaborate with Yes % 65.6 51.9 43.7 31.1 |59.6
international colleagues? No % 279 15.8 39.5 69.3 1239
N/A % 6.5 323 16.8 0.6 165
Would you characterize your | Much or very |49.3 42.6 38.1 362 372
primary research as much %
international in scope or
orientation?
‘What percentage of your % 17.7 35.1 19.2 122 119.2
co-authored publications with
colleagues located in other
(foreign) countries in the last
three years?
Independent variables
Gender Man % 49.0 452 49.3 78.6 |38.3
Woman % 49,2 522 30.3 18.4 |54.0
N/A % 1.8 2.7 20.4 30 |77
Academic rank Senior % 93.9 20.8 22.8 96.5 563
Junior % 6.1 78.5 76.3 25 1437
N/A 0 0.7 0.9 20 |0
Disciplinary area Natural and 41 57 60 72 54
medical 59 43 40 28 46
sciences %
Humanities
and social
sciences %
Employment status Full-time % 96 95 72 99 73
Part-time % 2 5 28 1 27
Bachelor’s degree obtained Yes % 26 25 21 1 3
abroad No % 74 75 79 99 97
Master’s degree obtained Yes % 25 14 9 3 3
abroad No % 75 86 91 97 97
Doctoral degree obtained Yes % 34 13 13 5 10
abroad No % 66 87 87 95 90
The proportion of time % 31.7 51.7 48.9 39.6 |33.2
dedicated to research per week
Research funding from % 5.7 9.8 15.3 18.0 |6.8
government entities
Research funding from % 32 3.76 4.9 6.6 |5.1
business firms or industry
Research funding from private | % 4.9 8.7 3.7 3.7 1.1
not-for-profit agencies
Research funding from % 2.5 8.8 4.2 0.2 8.5
international funding agencies

(continued)
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Table 9.1 (continued)

Variables Canada | Finland | Germany | Japan | Lithuania
Your institution has a clear 5 = strongly 3.0 34 3.6 34 |34
strategy for internationalization | agree;

1 = strongly

disagree
Your institution provides 5 = strongly 2.5 3.7 35 34 |26
opportunities/funding for agree;
faculty members to undertake | 1 = strongly
research abroad disagree
Your institution encourages 5 = strongly 3.6 43 2.9 3.0 |39
faculty members to publish agree;
internationally 1 = strongly

disagree
Findings

This chapter’s objective was to analyze the influence of individual, professional,
institutional, and national factors on international research collaborations, as prac-
tices and outcomes in five countries. Table 9.1 presents the descriptive statistics and
reveals that, when taken together, 58% of academics collaborate with colleagues in
other countries, around half of them characterize their research as “international” in
scope or orientation, and academics report that almost 19% of their co-authored
publications are with colleagues located in other countries. Findings would also
suggest that the propensity to collaborate is higher in Finland, Lithuania, and
Canada than in Germany or Japan. Finnish academics also count a greater propor-
tion of scholarly contributions co-authored with international colleagues, followed
by Lithuania and Germany.

Before analyzing how different factors influence those two DV, it is worth not-
ing that a similar proportion of academics reported having obtained their bachelor’s
and doctoral degree abroad, but there are apparent variations between countries.
While Canada, Finland, and Germany present similar rates regarding the bachelor’s
degree, the proportion of PhD degrees obtained abroad is lower in Finland and
Germany, while it is higher in Canada. Academics in the five countries tend to agree
that their institution encourages them to publish internationally but appear generally
more neutral regarding the clarity of their institution’s international strategy or
funding opportunities for conducting research abroad.

If there seems to be little variation between countries regarding institutional fac-
tors, one should note that the proportion of research funding allocated through inter-
national funding agencies is notably higher in Finland and Lithuania than in Canada,
Germany, or Japan. This finding is consistent with previously presented data, as
Finnish universities have been successful in attracting funding from the European
Research Council and the Framework Funding (Vipunen, 2019), while Lithuania
has been an important beneficiary of the European Structural Funds (LeisSyté et al.,
2015). Being outside Europe, Canada and Japan do not have access to equivalent
international funding sources.
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The Relationship Between Research Collaboration Practices
and QOutcomes

Some authors (e.g., Katz & Martin, 1997; Laudel, 2001) have suggested that co-
authorship alone could not capture the complexity of research collaborations. The
first research question was therefore to examine correlations between the three DV's
(1 related to practices and 2 to outcomes). Table 9.2 presents a correlation matrix
which suggests that collaboration practices and outcomes are correlated, but that the
strength of the relationship is weak (r < 0.5). Collaborating with international col-
leagues is positively correlated the proportion of internationally co-authored papers,
but large proportion of the variance in one variable is not related to the variance in
the other variable. We also calculated correlations for each of the five countries
separately and obtained similar results. It concurs with the authors who pointed out
that co-publications were only a partial indicator of collaborations, which tend to be
informal and include other components such as meetings, exchange of information,
or the co-organization of research activities (Melin & Persson, 1996).

The relationship between co-authorship and one’s characterization of research as
international in scope is even weaker, and that could be explained by the fact that,
in some disciplines (such as the natural and medical sciences), the research is con-
ducted with international peers but is not necessarily considered as “international”
in scope. There is also a “country effect” where in some countries there is a stronger
tendency to consider research as international in scope than others, notwithstanding
the proportion of co-publications (Kwiek, 2017).

The Influence of Individual, Professional, Institutional,
and National Factors on International Research Collaborations

The second research questions required identifying the individual, professional,
institutional, and national factors that had an influence on academics’ practices and
outcomes of international research collaborations, as well as to compare the relative

Table 9.2 Correlations between collaboration practices and outcomes

Collaborate with Characterize Percentage of
international research as international
colleagues international co-authored publications
Collaborate with 1.00 0.39* 0.39*
international colleagues
Characterize research as | 0.39° 1.00 0.21%
international
Percentage of 0.39 0.21° 1.00
international
co-authored publications

ap. <0.001
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influence of each factor. Table 9.3 presents two logistic regressions and one multiple
regression, performed on the three DVs. Four IVs appear to explain both research
practices and outcomes: (1) the country in which they obtained their bachelor’s and
(2) doctoral degrees, (3) the proportion of research funding coming from interna-
tional sources, and (4) the institutions’ expectation to publish internationally. Data

Table 9.3 Factor’s influence on research collaborations, characterization of research and
proportion of internationally co-authored publications

% of
Collaborate with international
international Characterize research | co-authored
colleagues as international publications
B S.E. |Exp(B) | B S.E. |Exp(B) B S.E.
Gender -0.09 ]0.090.92 0.21* 0.09 | 1.23 0.16° 0.01
Academic rank 0.38° 0.11|1.46 0.04 0.11]1.04 0.00 0.01
Disciplinary area -0.13  0.090.87 —0.58° 10.09 | 0.56 0.57¢ 0.01
Employment status -0.31 ]0.28/0.73 —0.54* 10.27 1 0.58 —0.06* 0.03
Bachelor’s degree obtained | 0.80¢ 0.162.22 0.43° 0.15 | 1.54 0.14¢ 0.02
abroad
Master’s degree obtained 0.11 0.17 | 1.11 0.05 0.16 | 1.05 0.22¢ 0.02
abroad
Doctoral degree obtained 0.54¢ 0.141.72 0.42¢ 0.13 | 1.52 0.30¢ 0.01
abroad
The proportion of time 0.01¢ 0.00 | 1.01 0.01* 0.00 | 1.01 0.00 0.00
dedicated to research per
week
Research funding from 0.00 0.00 | 1.00 0.00 0.00 | 1.00 0.00 0.00
government entities
Research funding from 0.00 0.00 | 1.00 0.00 0.00 | 1.00 —0.01¢ 0.00
business firms or industry
Research funding from 0.01° 0.00|1.01 0.00 0.00 | 1.00 0.00 0.00
private not-for-profit
agencies
Research funding from 0.06¢ 0.01 | 1.06 0.03¢ 0.01 | 1.03 0.01¢ 0.00
international funding
agencies
Your institution has a clear | —0.03 | 0.040.97 —0.04 10.040.96 -0.07¢ 0.00
strategy for
internationalization
Your institution provides -0.04 10.040.96 0.12° 0.04 | 1.12 0.02¢ 0.00
opportunities/funding for
faculty members to
undertake research abroad
Your institution encourages | 0.27¢ 0.04 | 1.31 0.15¢ 0.03 | 1.16 0.12¢ 0.00
faculty members to publish
internationally
Constant -0.65 ]0.35/0.52 -0.33 10.34/0.72 1.92 0.04

p < 0.05; °p < 0.01; °p < 0.001
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suggest that academics who obtained their doctoral degree abroad (whether they are
citizens of the country or not) are 1.72 times more likely to collaborate with inter-
national colleagues, 1.52 times more likely to characterize their research as “inter-
national” in scope or orientation and count a proportion of internationally
co-authored publications 30 percentage points higher than those who obtained their
doctoral degree in the country where they are working. The literature suggests that
researchers who come from abroad are more likely to participate in a diaspora effect
(Scellato et al., 2015) and to continue collaborating with international colleagues
(Melkers & Kiopa, 2010). In non-English speaking circles, academics who have
completed degrees abroad would also increase the proportion of publications in
English (Altbach & Yudkevich, 2017). Some countries (such as Canada and
Lithuania) have developed funding programs (such as the Lithuanian Research
Council’s Brain Gain and Reintegration scheme) to bring back to their country aca-
demics who would have completed and/or be working abroad (Rose & LeiSyte,
2017; Tamtik & S4, 2020). In our sample, the three foreign countries most fre-
quently cited by professors who had completed a doctorate outside of Canada were
the US, the UK, and France.

Similarly, when the five countries under study are taken together, academics who
report that their institution expects them to publish internationally are 1.31 times
more likely to collaborate with international colleagues, 1.16 times more likely to
characterize their research as “international” in scope or orientation and count a
greater proportion of internationally co-authored publications. Studies have shown
that universities — and especially research-intensive institutions — put pressure on
academics to publish in internationally recognized journals (Xu et al., 2021), for
which one strategy is to collaborate with international colleagues (Gazni et al.,
2012). The proportion of research funding from international agencies is statisti-
cally significantly related to the three DVs, but the effect size is very small. In
Europe, Defazio et al. (2009) studied 294 researchers from 39 research networks
over a period of 15 years and found that international funding meant increased
research collaborations, but that the effects on research output were weak.

It is worth noting that some factors have an influence on collaboration practices
but not on outcomes, or vice-versa. For instance, our findings regarding gender
might nuance some previous observations. Studies employing co-authorship as a
proxy for collaborations have suggested that national (or domestic) research col-
laborations were more frequent among women, that international collaborations
were more frequent among men, and that this difference could partly explain the
gender productivity gap (Kwiek & Roszka, 2020; Padilla-Gonzalez et al., 2011).
Our findings suggest that men count a higher percentage of internationally
co-authored publications, but that the propensity to collaborate with international
colleagues is not statistically different from female academics. We might hypothe-
size that the collaborative networks in which men and women participate are differ-
ent, and that male academics are more frequently granted recognition (co-authorship)
for their partition in these networks. As Jadidi et al. (2018) suggested, compared to
their male colleagues, female academics are more frequently integrated into smaller
and more clustered research networks that are more short-lived and contain fewer
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brokerage opportunities. Moreover, the “Matilda Effect” (Knobloch-Westerwick
et al., 2013) relates to this phenomenon according to which there is generally lower
recognition and misattribution of work by female academics. Studies have shown
that bias may influence how colleagues perceive men and women’s contributions to
science (Knobloch-Westerwick et al., 2013) and their papers’ citation rates (Sa
et al., 2020).

On the contrary, senior academics are more likely to collaborate with interna-
tional colleagues (Bozeman & Boardman, 2014), but it is not necessarily reflected
in internationally co-authored publications. Regarding disciplinary areas, academ-
ics in the natural and medical sciences are less likely to consider their research as
“international” in scope or orientation (Kwiek, 2017) but count a higher proportion
of internationally co-authored publications than their colleagues in the social sci-
ences and humanities (Leahey, 2016). Regarding institutional factors, while the per-
ception of universities’ international strategies seems to have little effect, the
opportunities provided for academics to conduct research in other countries is posi-
tively (although weakly) associated with one’s likelihood to characterize research as
“international” and one’s internationally co-authored publications. The literature
suggests that academics being experts in their field, they can identify by themselves
the most promising partners (Kato & Ando, 2016), but that institutional support is
often required to consolidate and reinforce those collaborations (Ulnicane, 2021).

International Collaborations as a Converging Phenomenon
That Transcends Geographic Idiosyncrasies

Since the objective of this chapter was also to examine how national contexts might
inform findings, we conducted the three regressions for each country. Overall, the
model remained robust in each country but, in Lithuania, considering the small
number of participants (n = 389) and the 15 I'Vs, some relationships became statisti-
cally insignificant. Our interpretation is that, despite notable differences in the five
countries’ political economy, language, historical development, population size, or
investments into R&D, collaboration practices and outcomes can be explain by
similar factors. This suggests that the internationalization of higher education is a
global, possibly converging, phenomenon (Sonnenwald, 2007) that would follow
disciplinary norms (Lariviere et al., 2006) and transcend geographic idiosyncrasies
(Egron-Polak, 2014).

It is nonetheless important to point out that some individual, professional, insti-
tutional, and national factors differed in some countries. In Germany, for instance,
the influence of both gender and rank on the percentage of internationally co-
authored publications was not significant, and in Finland, disciplinary area did not
have a significant impact on academics’ characterization of research as “interna-
tional”. In Japan and Lithuania, the proportion of academics who reported having
obtained their bachelor’s degree abroad was too small to bear an influence.
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Regarding institutional factors, institutional support for research activities abroad
did not significantly influence international co-authorship in Canada nor Finland. In
Canada, Bégin-Caouette and Zambo Assembé (forthcoming) have found that aca-
demics tended to perceive institutional incentives as having a smaller influence on
publications than other international activities. Institutional expectations would
contribute to international co-authorship in the five countries, but in Finland, they
would also be related to academics’ likelihood to collaborate and to characterize
their research as international. One could explain this finding by the type of institu-
tional management implemented in Finnish universities since the 2010 reform
(Kohtamiki, 2019). Finally, although our findings suggested that the proportion of
research funding academics receive from government sources had no significant
impact on collaboration practices or outcomes, country-specific calculations sug-
gest the relationship with international co-authorship was statistically significant in
all countries but Japan, suggesting that academics who succeed in obtaining research
grants from national agencies would count a greater proportion of co-publications
(Checchi et al., 2019).

Concluding Remarks: International Collaborations
as Social Capital

In 2014, Finkelstein and Sethi had developed a model that predicted if academics
would have a low or high level of internationalization based on 19 individual, pro-
fessional, organizational, and national variables. Their model suggested that a coun-
try’s size, language (English vs non-English), and location (Asian vs non-Asian), as
well as the institution type, professional characteristics (discipline, rank, research
preference), and personal characteristics (age, gender and degree obtain abroad) all
had an influence on the overall level of faculty’s internationalization (including
research collaborations, but also mobility, language of instruction, and teaching
international content). In addition to using more recent data, the model presented in
this chapter complements Finkelstein and Sethi’s model. Logistic and multiple
regressions performed on the responses of n = 10,405 academics from Canada,
Finland, Germany, Japan, and Lithuania show that, when we focus on collaboration
practices and outcomes, the most influential factors are academics’ degrees being
obtained abroad, the proportion of research funding they obtained from interna-
tional sources, and institutions’ expectation to publish internationally.

In Bozeman and Boardman’s (2014) logic model, degrees from abroad represent,
in addition to a human capital (i.e., the degree itself), a social capital in the form of
social relationships established with previous supervisors or colleagues from
abroad. This social capital constitutes an input that may support the research pro-
cess (i.e., propensity to collaborate), which is partly related to research outcomes
(i.e., co-authorship). The conversion of input into outcome may be facilitated by
organizational capital, such as institutions’ clear expectations to publish in
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international journals, and incentive schemes to support academics who conduct
research activities abroad. International research funding also represents a material
capital that would have a larger influence on research processes and outcomes than
would other forms of (domestic) research funding.

Our findings suggest that academics’ individual or professional characteristics
may undermine their capacity to convert processes (or collaboration practices) into
outcomes. For instance, although academics’ gender and disciplinary area have no
significant effect on their propensity to collaborate with international colleagues,
academics who identify as men or who work in the natural and medical sciences
count of a higher percentage of publications co-authored with international col-
leagues. In sum, this chapter indicates that the capacity to participate in and to
benefit from international research collaborations is part of a complex system of
inter-influences between personal, professional, institutional, and national factors.

Acknowledgement The authors would like to acknowledge the contribution of Nicolai Goetze,
who participated in the planning of this chapter and analyses.

References

Aarrevaara, T., & Pekkola, E. (2010). Muuttuva akateeminen professsio Suomessa — Maaraportti
(the changing academic profession in Finland — Country report). Higher Education Finance and
Management Series. Tampere University Press.

Aarrevaara, T., Finkelstein, M., Jones, G. A., & Jung, J. (2021). The academic profession in the
knowledge-based society (APIKS): Evolution of a major comparative research project. In
T. Aarrevaara, M. Finkelstein, G. A. Jones, & J. Jung (Eds.), Universities and the knowledge
society: The nexus of National Systems of innovation and higher education. The changing
academy: The changing academic profession in international comparative perspective (Vol.
22, pp. 49-64). Springer.

Abbott, A. (2020). Farewell to Europe’s horizon 2020. Nature, 588(371). https://doi.org/10.1038/
d41586-020-03516-6

Abramo, G., D’Angelo, C. A., & Murgia, G. (2013). Gender differences in research collaboration.
Journal of Infometrics, 7(4), 811-822.

Academy of Finland. (2021, November 16). Finnish science more international than before,
standard of research better than world average. https://www.aka.fi/en/about-us/whats-new/
press-releases/2021/finnish-science-more-international-than-before-standard-of-research-
better-than-world-average/

Adams, J. (2013). The fourth age of research. Nature, 497, 557-560. https://doi.
org/10.1038/497557a

Ahonen, P.-P., Hjelt, M., Kaukonen, E., & Vuolanto, P. (2009). Internationalisation of Finnish
scientific research. Publications of the Academy of Finland, 7/09. https://www.aka.fi/globalas-
sets/awanhat/documents/tiedostot/julkaisut/7_09-internationalisation-of-finnish-scientific.pdf

Alaja, A., & Sorsa, V. P. (2020). The evolution of the national innovation system as programmatic
policy idea in Finland. Science and Public Policy, 47(6), 834-843.

AlShebli, B. K., Rahwan, T., & Woon, W. L. (2018). The preeminence of ethnic diversity in scien-
tific collaboration. Nature Communications, 9(1), 5163.

Altbach, P. G., & Yudkevich, M. (2017). International faculty in 21st-century univerisities. In
M. Yudkevich, P. Altbach, & L. Rumbley (Eds.), International faculty in higher education:
Comparative perspectives on recruitment (pp. 1-14). Routledge.


https://doi.org/10.1038/d41586-020-03516-6
https://doi.org/10.1038/d41586-020-03516-6
https://www.aka.fi/en/about-us/whats-new/press-releases/2021/finnish-science-more-international-than-before-standard-of-research-better-than-world-average/
https://www.aka.fi/en/about-us/whats-new/press-releases/2021/finnish-science-more-international-than-before-standard-of-research-better-than-world-average/
https://www.aka.fi/en/about-us/whats-new/press-releases/2021/finnish-science-more-international-than-before-standard-of-research-better-than-world-average/
https://doi.org/10.1038/497557a
https://doi.org/10.1038/497557a
https://www.aka.fi/globalassets/awanhat/documents/tiedostot/julkaisut/7_09-internationalisation-of-finnish-scientific.pdf
https://www.aka.fi/globalassets/awanhat/documents/tiedostot/julkaisut/7_09-internationalisation-of-finnish-scientific.pdf

9 International Research Collaboration Practices and Outcomes: A Comparative... 211

Ananin, D. P, & Kreckel, R. (2020). Hierarchy of higher education system in Germany:
Historiographical analysis. University Management: Practice and Analysis, 24(1), 9-27.

APIKS-IDB. (2020). The Academic Profession in the Knowledge-based Society (APIKS).
International Database version 1.0. Accessed on October 14, 2020. https://www.ulapland.
fi/APIKS

Arimoto, A. (1996). Study on Center of Learning: Conditions of academic productivity in the
world and Japan. Toshindo Publishing.

Arimoto, A. (2015). Introduction. In A. Arimoto, W. K. Cummings, F. Huang, & J. C. Shin (Eds.),
The changing academic profession in Japan (pp. 1-26). Springer.

AUCC - Association of universities and colleges of Canada (2014). Canada’s universi-
ties in the world: AUCC internationalization survey. https://www.univcan.ca/wp-content/
uploads/2015/07/internationalization-survey-2014.pdf.

Barbaric, D., & Jones, G. A. (2017). International faculty in Canada. In M. Yudkevich, P. G. Altbach,
& L. E. Rumbley (Eds.), International faculty in higher education (pp. 51-75). Routledge.
Barbosa, M. L. O., & Neves, C. B. (2020). Internationalization of higher education: Institutions

and knowledge diplomacy. Sociologias, 22(54).

Bégin-Caouette, O., & Zambo Assembé, E. S. (forthcoming). L’influence des activités internatio-
nales sur la production de recherche universitaire au Canada. Comparative and International
Education.

Ben-David, J. (1977). Centers of learning. Routledge.

Bozeman, B., & Boardman, C. (2014). Research collaboration and team science. Springer.

CAUT - Canadian Association of University Teachers. (2017). 20162017 Age distribution of
full-time university teachers by sex. https://www.caut.ca/content/24-age-distribution-full-
time-university-teachers-sex

CCA. (2018). Competing in a global innovation economy: The current state of R&D in
Canada. Council of Canadian Academies. http://new-report.scienceadvice.ca/assets/report/
Competing_in_a_Global_Innovation_Economy_FullReport_EN.pdf

Checchi, D., Malgarini, M., & Sarlo, S. (2019). Do performance-based research funding systems
affect research production and impact? Higher Education Quarterly, 73(1), 45-69.

Chinchilla-Rodriguez, Z., Sugimoto, C. R., & Lariviere, V. (2019). Follow the leader: On the rela-
tionship between leadership and scholarly impact in international collaborations. PLoS One,
14(6), €0218309.

Christensen, J., & Serrano Velarde, K. (2019). The role of advisory bodies in the emergence of
cross-cutting policy issues: Comparing innovation policy in Norway and Germany. European
Politics and Society, 20(1), 49-65.

Clark, B. R. (1983). The higher education system: Academic Organization in Cross-National
Perspective. University of California Press.

Clark, B. R. (1995). Places of inquiry: Research and advanced education in modern Universities.
University of California Press.

Cohen, D., & Crabtree, B. (2006). Qualitative research guidelines project. http://www.qualres.org/
index.html.

DAAD. (2021). Wissenschaft weltoffen: Daten und Fakten zur Internationalitiit von Studium und
Forschung in Deutschland und weltweit (cosmopolitan science: Data and facts on the inter-
national nature of higher education and research in Germany and around the world). German
academic. Exchange Service (DAAD).

Defazio, D., Lockett, A., & Wright, M. (2009). Funding incentives, collaborative dynamics and
scientific productivity: Evidence from the EU framework program. Research Policy, 38(2),
293-305.

Edler, J., Kuhlmann, S., & Behrens, M. (Eds.). (2003). Changing governance of research and
technology policy: The European research area. Edward Elgar Publishing.

Egron-Polak, E. (2014). Internationalization of higher education: Converging or diverging trends?
International Higher Education, 76, 7-9.

Esping-Andersen, G. (1999). Social foundations of Postindustrial economies. Oxford Press.


https://www.ulapland.fi/APIKS
https://www.ulapland.fi/APIKS
https://www.univcan.ca/wp-content/uploads/2015/07/internationalization-survey-2014.pdf
https://www.univcan.ca/wp-content/uploads/2015/07/internationalization-survey-2014.pdf
https://www.caut.ca/content/24-age-distribution-full-time-university-teachers-sex
https://www.caut.ca/content/24-age-distribution-full-time-university-teachers-sex
http://new-report.scienceadvice.ca/assets/report/Competing_in_a_Global_Innovation_Economy_FullReport_EN.pdf
http://new-report.scienceadvice.ca/assets/report/Competing_in_a_Global_Innovation_Economy_FullReport_EN.pdf
http://www.qualres.org/index.html
http://www.qualres.org/index.html

212 0. Bégin-Caouette et al.

Eurostat. (2021). Researchers by sector of performance. Country of citizenship and sex. https://
ec.europa.eu/eurostat/databrowser/view/rd_p_perscitz/default/table?lang=en

Finkelstein, M., & Sethi, W. (2014). Patterns of faculty internationalization: A predictive model.
In F. Huang, M. Finkelstein, & M. Rostan (Eds.), The internationalization of the academy:
Changes. Realities and prospects. The changing academy — The changing academic profession
in international comparative perspective (Vol. 10, pp. 237-257). Springer.

Gazni, A., Sugimoto, C. R., & Didegah, F. (2012). Mapping world scientific collaboration:
Authors. Institutions. And countries. Journal of the American Society for Information Science
and Technology, 63(2), 323-335.

Glinzel, W., & Schubert, A. (2001). Double effort= double impact? A critical view at international
co-authorship in chemistry. Scientometrics, 50(2), 199-214.

Graf, L. (2009). Applying the varieties of capitalism approach to higher education: Comparing
the internationalisation of German and British universities. European Journal of Education,
44(4), 569-585.

Gui, Q., Liu, C., & Du, D. (2019). Globalization of science and international scientific collabora-
tion: A network perspective. Geoforum, 105, 1-12.

Hoekman, J., Scherngell, T., Frenken, K., & Tijssen, R. (2013). Acquisition of European research
funds and its effect on international scientific collaboration. Journal of Economic Geography,
13(1), 23-52.

Hong, M. (2020). A comparative study of the internationalization of higher education policy in
Australia and China (2008-2015). Studies in Higher Education, 45(4), 768-779.

Huang, F. (2017, October 6). Japan needs to open up to international faculty. University World
News. https://www.universityworldnews.com/post.php?story=2017100413425211

Huang, E, Teichler, U., & Galaz-Fontes, J. F. (2014). Regionalisation of higher education and
the academic profession in Asia. Europe and North America. In F. Huang, M. Finkelstein, &
M. Rostan (Eds.), The internationalization of the academy: Changes. Realities and prospects
(pp- 145-181). Springer.

Hughes, R. (2008). Internationalisation of higher education and language policy: Questions of
quality and equity. Higher Education Management and Policy, 20(1), 1-18.

Jadidi, M., Karimi, F., Lietz, H., & Wagner, C. (2018). Gender disparities in science? Dropout,
productivity, collaborations, and success of male and female computer scientists. Advances in
Complex Systems, 21(3—4), 1750011.

Jonkers, K., & Cruz-Castro, L. (2013). Research upon return: The effect of international mobility
on scientific ties. Production and impact. Research Policy, 42(8), 1366—1377.

Kakuchi, S. (2019, October 5). Frustrated international academics sense discrimination. University
World News. https://www.universityworldnews.com/post.php?story=20190930115905942
Kato, M., & Ando, A. (2016). National Ties of international scientific collaboration and researcher

mobility found in nature and science. Scientometrics, 110(2), 673-694.

Katz, J. S., & Martin, B. R. (1997). What is research collaboration? Research Policy, 26(1), 1-18.

Knight, J. (2008). Higher education in turmoil: The changing world of internationalization. Sense
Publishers.

Knobloch-Westerwick, S., Glynn, C. J., & Huge, M. (2013). The Matilda effect in science com-
munication: An experiment on gender bias in publication quality perceptions and collaboration
interest. Science Communication, 35(5), 603-625.

Kohtamiki, V. (2019). Academic leadership and university reform-guided management changes in
Finland. Journal of Higher Education Policy and Management, 41(1), 70-85.

Konig, T. (2017). The European research council. John Wiley & Sons.

Kwiek, M. (2017). International research collaboration and international research orienta-
tion: Comparative findings about European academics. Journal of Studies in International
Education, 22(2), 136-160.

Kwiek, M. (2021). What large-scale publication and citation data tell us about international
research collaboration in Europe: Changing national patterns in global contexts. Studies in
Higher Education, 46(12), 2629-2649.


https://ec.europa.eu/eurostat/databrowser/view/rd_p_perscitz/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/rd_p_perscitz/default/table?lang=en
https://www.universityworldnews.com/post.php?story=2017100413425211
https://www.universityworldnews.com/post.php?story=20190930115905942

9 International Research Collaboration Practices and Outcomes: A Comparative... 213

Kwiek, M., & Roszka, W. (2020). Gender disparities in international research collaboration.
Journal of Economic Surveys, 35(5), 1344—1380.

Kyvik, S., & Lepori, B. (2010). Research in higher education institutions outside the university
sector (pp. 3-21). Springer.

Lacroix, R., & Maheu, L. (2015). Leading research universities: Autonomous institutions in a
competitive academic world. McGill-Queen’s Press-MQUP.

Lariviere, V., Gingras, Y., & Archambault, E. (2006). Canadian collaboration networks: A com-
parative analysis of the natural sciences. Social sciences and the humanities. Scientometrics,
68(3), 519-533.

Laudel, G. (2001). What do we measure by co-authorships? Proceedings of the eighth interna-
tional conference on Scientometrics and. Informetrics.

Leahey, E. (2016). From sole investigator to team scientist: Trends in the practice and study of
research collaboration. Annual Review of Sociology, 42, 81-100.

Lee, J., & Haupt, J. P. (2019). Winners and losers in US-China scientific research collaborations.
Higher Education, 80(1). https://doi.org/10.1007/s10734-019-00464-7

Leisyte, L., & Rose, A.-L. (2016). The challenges of attracting and retaining academic talent.
Central and eastern European perspectives. Journal of the European Higher Education Area,
4,61-82.

Leisyte, L., Zelvys, R., & Zenkieng, L. (2015). Re-contextualization of the Bologna process in
Lithuania. European Journal of Higher Education, 5(1), 49-67.

Leisyté, L., Rose, A.-L., & Schimmelpfenning, E. (2018). Lithuanian higher education: Between
path dependence and change. In J. Huisman, A. Smolentseva, & 1. Froumin (Eds.), 25 years of
transformations of higher education systems in post-soviet countries: Reform and continuity
(pp- 285-310). Palgrave Macmillan.

Leite, D., & Pinho, 1. (2017). Science geography and international research collaboration. In
D. Leite & 1. Pinho (Eds.), Evaluating collaboration networks in higher education research
(pp- 1-9). Springer.

Leydesdorff, L., & Sun, Y. (2009). National and international dimensions of the triple helix in
Japan: University-industry-government versus international coauthorship relations. Journal of
the American Society for Information Science and Technology, 60, 778-788.

Melin, G., & Persson, O. (1996). Studying research collaboration using co-authorships.
Scientometrics, 36(3), 363-377.

Melkers, J., & Kiopa, A. (2010). The social Capital of Global Ties in science: The added value of
international collaboration. Review of Policy Research, 27(4), 389-414.

Miiller, L., & Schneijderberg, C. (2020). The emergence of the organizational academic profes-
sion: Vertical differentiation of Germany universities and the research-teaching nexus. Higher
Education Forum, 17(1), 43—68.

Newman, M. E. (2004). Coauthorship networks and patterns of scientific collaboration. Proceedings
of the National Academy of Sciences, 101(1), 5200-5205.

OECD. (2021). OECD Science. Technology and Innovation Outlook 2021. In Times of crisis and
opportunity. OECD Publishing.

Olechnicka, A., Ploszaj, A., & Celinska-Janowicz, D. (2018). The geography of scientific collabo-
ration. Routledge.

OSE. (2019). Official statistics of Finland: Government R&D funding in the state budget
[e-publication]. Government R&D funding on the increase. http://www.stat.fi/til/tkker/2019/
tkker_2019_2019-02-21_kat_001_en.html

Ota, H. (2018). Internationalization of higher education: Global trends and Japan’s challenges.
Educational Studies in Japan, 12(2018), 91-105.

Padilla-Gonzalez, L., Metcalfe, A. S., Galaz-Fontes, J. F., Fisher, D., & Snee, 1. (2011). Gender
gaps in north American research productivity: Examining faculty publication rates in Mexico,
Canada, and the US. Compare: A Journal of Comparative and International Education, 41(5),
649-668.


https://doi.org/10.1007/s10734-019-00464-7
http://www.stat.fi/til/tkker/2019/tkker_2019_2019-02-21_kat_001_en.html
http://www.stat.fi/til/tkker/2019/tkker_2019_2019-02-21_kat_001_en.html

214 0. Bégin-Caouette et al.

Parsons, T., & Platt, G. M. (1970). Age, social structure, and socialization in higher education.
Sociology of Education, 43(1), 1-37.

Payumo, J., Moore, D., Evans, M., & Arasu, P. (2019). An evaluation of researcher motivations
and productivity outcomes in international collaboration and partnerships at a U.S. research-
intensive university. Interdisciplinary Journal of Partnership Studies, 6(2), 4.

Puuska, H.-M., Muhonen, R., & Leino, Y. (2014). International and domestic co-publishing and
their citation impact in different disciplines. Scientometrics, 98(1), 823-839.

Raan, V. (1997). Science as an international enterprise. Science and Public Policy, 24(5), 290-300.

Reale, E. (2017). Analysis of National Public Research Funding-PREF . Publications Office of the
European Union.

Rose, A.-L., & Leisyte, L. (2017). Integrating academic staft into the local academic context in
Lithuania and Estonia. In M. Yudkevich, P. G. Altbach, & L. E. Rumbley (Eds.), International
faculty in higher education: Comparative perspectives on recruitment, integration, and impact
(pp. 101-123). Routledge.

Rostan, M., Ceravolo, F. A., & Metcalfe, A. S. (2014). The internationalization of research. In
F. Huang, M. Finkelstein, & M. Rostan (Eds.), The internationalization of the academy:
Changes. Realities and prospects. The changing academy — The changing academic profession
in international comparative perspective (Vol. 10, pp. 119-144). Springer.

Sa, C., Cowley, S., Martinez, M., Kachynska, N., & Sabzalieva, E. (2020). Gender gaps in research
productivity and recognition among elite scientists in the U.S., Canada, and South Africa. PLoS
One, 15(10), €0240903.

Scellato, G., Franzoni, C., & Stephan, P. (2015). Migrant scientists and international networks.
Research Policy, 44(1), 108—120.

Sonnenwald. (2007). Scientific collaboration. Annual Review of Information Science and
Technology, 41(1), 643—-681.

Statista. (2017). Ratio of women among professors in Germany 1999-2016. https://de.statista.com/

Statistics Canada. (2017, November 14). Table 37-10-0108-01 number and salaries of full-
time teaching staff at Canadian universities. https://www150.statcan.gc.ca/tl/tbll/en/
cv.action?pid=3710010801

Statistics Canada. (2021). Postsecondary enrolments, by registration status, institution type, sta-
tus of student in Canada and gender. https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pi
d=3710001801&request_locale=en

Tamtik, M., & Sa, C. (2020). The elusive pursuit of internationalization in Canadian research. In
M. Tamtik, R. D. Trilokekar, & G. A. Jones (Eds.), International education as public policy in
Canada (pp. 90-110). McGill-Queen's University Press.

UIS-UNESCO. (2021). Higher Education. http://uis.unesco.org/en/topic/higher-education

Ulnicane, 1. (2021). Self-organisation and steering in international research collaborations. In
K. Kastenhofer & S. Molyneux-Hodgson (Eds.), Community and identity in contemporary
Technosciences. Springer.

Urbanovi¢, J., & Wilkins, S. (2013). Internationalisation as a strategy to improve the quality of
higher education in small states: Stakeholder perspectives in Lithuania. Higher Education
Policy, 26, 373-396.

Ushiogi, M. (1997). Japanese graduate education and its problems. Higher Education, 34(1),
237-244.

Vipunen. (2019). Opetushallinnon tilastopalvelu [Statistical service of the Education
Administration]. https://vipunen.fi/fi-fi.

Vipunen. (2021). Education statistics Finland. https://vipunen.fi/en-gb

Wagner, C. S., Whetsell, T., Baas, J., & Jonkers, K. (2018). Openness and impact of leading scien-
tific countries. Frontiers in Research Metrics and Analytics, 3, 10.

White, K. (2019). Publications output: U.S. trends and international comparisons. https://ncses.
nsf.gov/pubs/nsb20206/international-collaboration


https://de.statista.com/
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3710010801
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3710010801
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3710001801&request_locale=en
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3710001801&request_locale=en
http://uis.unesco.org/en/topic/higher-education
https://vipunen.fi/fi-fi
https://vipunen.fi/en-gb
https://ncses.nsf.gov/pubs/nsb20206/international-collaboration
https://ncses.nsf.gov/pubs/nsb20206/international-collaboration

9 International Research Collaboration Practices and Outcomes: A Comparative... 215

Witze, A. (2016). Research gets increasingly international: Big US report documents increases in
international collaboration and Chinese science output. Nature News. https://www.nature.com/
news/research-gets-increasingly-international-1.19198

World Bank. (2018). Scientific and technical journal articles. https://data.worldbank.org/indicator/
IPJRN.ARTC.SC?year_low_desc=true

Xu, X., Oancea, A., & Rose, H. (2021). The impacts of incentives for international publications on
research cultures in Chinese humanities and social sciences. Minerva, 59(4), 469-492.

Yarime, M., Takeda, Y., & Kajikawa, Y. (2010). Towards institutional analysis of sustainability
science: A quantitative examination of the patterns of research collaboration. Sustainability
Science, 5, 115.

Olivier Bégin-Caouette, Ph.D. is assistant professor of comparative higher education at the
Department of Administration and Foundations of Education, at Université de Montréal. His
research focuses on the interactions between higher education systems and political-economic
structures, as well as on the internationalization of higher education. He is a founding member of
the Laboratory for Interdisciplinary Research on Higher Education (LIRES), and an associate
member of the Interuniversity Research Center on Science and Technology (CIRST).

Timo Aarrevaara is Professor of Public Management at the University of Lapland and has pro-
fessional experience in public administration as well as in research and teaching. Aarrevaara has
participated in and conducted several evaluating and auditing projects and has acted as the princi-
pal investigator of several projects in higher education. Aarrevaara is a co-editor of Springer’s The
Changing Academy series and author or co-author of several papers and book chapters.

Anna-Lena Rose (MSc, MA) is a researcher at the Professorship of Higher Education, Center for
Higher Education (zhb), and a PhD student at the Faculty of Business and Economics at TU
Dortmund University, Germany. Her PhD project focuses on the emergence of interdisciplinary
structures in academic project settings. Her research interests further include organizational change
in universities, changing academic work, academic mobility, and entrepreneurship education.

AKira Arimoto is the Advisor to the President at Hyogo University and Director and Professor of
RIHE; Professor Emeritus of Hiroshima University and Kurashiki Sakuyo University; President of
the National Association of RIHE; Representative of HERA. Dr. Arimoto was UNESCO’s Global
Scientific Committee Member and Chair in Asian and Pacific Region; Springer’s editorial board
member of the Changing Academy (series editor); President at KSU; Director and Professor at
RIHE of Hiroshima University; Associate Member of the Japan Council of Science; President of
JAHER and JSSES. His recent book is International Comparison of Academic Profession (Ed.,In
Japanese, Toshindo Pub.Co., 2020).


https://www.nature.com/news/research-gets-increasingly-international-1.19198
https://www.nature.com/news/research-gets-increasingly-international-1.19198
https://data.worldbank.org/indicator/IP.JRN.ARTC.SC?year_low_desc=true
https://data.worldbank.org/indicator/IP.JRN.ARTC.SC?year_low_desc=true

	Chapter 9: International Research Collaboration Practices and Outcomes: A Comparative Analysis of Academics’ International Research Activities
	Introduction
	Scientific and Technical Human Capital
	International Variations in Collaboration Practices and Outcomes
	Canada
	Finland
	Germany
	Japan
	Lithuania
	Research Questions

	Methodology
	Data Collection
	Data Analysis

	Findings
	The Relationship Between Research Collaboration Practices and Outcomes
	The Influence of Individual, Professional, Institutional, and National Factors on International Research Collaborations
	International Collaborations as a Converging Phenomenon That Transcends Geographic Idiosyncrasies

	Concluding Remarks: International Collaborations as Social Capital
	References




