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Abstract

Over the past 20 years, international student mobility has experienced a three-fold increase,
as planned and emerging education hubs have attracted increasing numbers of students.
The appeal of alternative destinations is strengthened by their cultural, linguistic, and geo-
graphic proximity, as well as a growing number of internationally ranked universities. This
article quantifies shifts in international student mobility and world university rankings over
a consequential 20-year period (1999/2000-2018/2019) at the beginning of the twenty-
first century. It examines shifts in the number of county-to-country connections (density),
relative country importance in the network (centrality), and network structure (multipolar-
ity). The results indicate the overall network density steadily increased year-to-year, with a
three-fold increase in the number of country-to-country connections, as influence was more
widely and evenly distributed among a larger number of core countries within the network.
As the number of universities in planned and emerging destinations listed in the rankings
doubled, the network structure indicated a movement toward multipolarity, where a more
diverse set of countries exerted greater relative influence in the overall network. The results
suggest that while core-periphery dynamics in international student mobility persist, they
also have begun to shift, as a larger and more diverse subset of planned and emerging edu-
cational hubs in Asia, South America, Africa, and the Middle East exert increasing influ-
ence in the overall network.

Keywords Education hubs - International student mobility - Network analysis -
Transnational higher education - World rankings

International student mobility (ISM) has experienced an almost three-fold increase, from
2.1 million students in 1999/2000 to 5.7 million students in 2018/2019, as the major
world university rankings systems (e.g., Academic Rankings of World Universities, Times
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Higher Education, and Quacquarelli Symonds) show signs of an increasingly multipolar
world (Hazelkorn 2012). The increase in the number of institutions in the world rankings is
often the result of the emerging urban political economy of transnational education zones
(Kleibert et al., 2020). Knight (2011) described planned efforts by governments “to build
a critical mass of local and international actors strategically engaged in cross-border edu-
cation, training, knowledge production and innovation initiatives” (p. 227). Evidence of
the impact of these planned education hubs has begun to emerge as a growing number of
regional higher education hubs attract increasing numbers of students with far more diverse
socioeconomic profiles (Cantwell et al., 2018a, 2018b; Marginson, 2016).

Simultaneously, due to the increasing demand for higher education worldwide, more
countries have become emerging destinations due to their higher education capacity,
national infrastructure, or regional and cultural proximity to international students (Hou
& Du, 2020; Kondakci et al. 2018; Macrander, 2017). Students who choose emerging or
planned hubs often have different circumstances, goals, and characteristics than a typical
long-term degree seeking international student (Kondakci 2011; Wilkins, 2010). Histor-
ical, political, and cultural proximity are major pull factors, but the students often have
similar push factors from their home countries (Kondakci et al., 2018). Education hubs
often provide more affordable opportunities for students to gain an international perspec-
tive. Increased international student enrollment can also aid in the development of the host
country, including BRICS countries like Brazil, Russia, India, China, and South Africa, as
well as other growing destinations like South Korea, Spain, and Morocco.

The core-periphery distinction in ISM has been prevalent for decades (Altbach, 2004;
Waters, 2012). However, as the number of planned and emerging educational hubs has
grown and diversified, it is critical to understand whether the size and composition of core
countries has changed and whether the structure of ISM continues to follow the traditional
East—West axis or whether it has become more multipolar. Evidence for a more multipolar
structure of ISM requires a longitudinal network analysis that moves beyond raw inbound
and outbound data or network analyses of a single year (Vogtle & Windzio, 2016; Yin &
Yeakey, 2019). To quantify shifts in ISM during a 20-year period marked by rapid enroll-
ment growth and new destinations requires a methodological approach that documents
shifts in the relative country importance and changes in the core-periphery structure.

The purpose of this study was to use network analysis to quantify shifts in ISM over a
20-year period with shifts in university world rankings. We examined shifts in traditional,
planned, and emerging educational hubs to identify evidence of a more multipolar network.
We aim to make a number of significant contributions to research on international student
mobility and university world rankings. First, we provide a comprehensive longitudinal
analysis that quantifies significant long-term shifts in student mobility along with trends
in university world rankings over a 20-year period. Our data supplement UNESCO data
with mobility data from China, which accounts for the major role China has exerted both
as a leading source of outbound students and an emerging hub for inbound students (Wen
& Hu, 2019). Our longitudinal approach provides a descriptive account of traditional,
planned, and emerging hubs over a period of major geopolitical shifts—from the post-9/11
era, to the global financial recession, to the rise of anti-immigrant populist leaders in tra-
ditional destinations. Second, we used network analysis, rather than raw inbound and out-
bound data, to examine shifts in influence in the overall network. Network analysis has a
number of advantages over linear approaches that examine inbound and outbound mobility,
since it draws attention to both the strength of connections but also which nodes (countries)
another node is connected to (Vogtle & Windzio, 2016). It accounts for the importance of
influential sending countries in the network, not just destination countries receiving large
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numbers of students (De Meo et al., 2011). Finally, we examine long-term shifts in mobil-
ity in tandem with shifts in university world rankings, which have been both a structuring
mechanism influencing the logic of student mobility but also an indicator of emerging hubs
for international students (Hauptman, 2019; Hazelkorn, 2018, 2021).

A longitudinal network analysis of international student mobility is a critical contribu-
tion because the common metaphor “education hubs” can be misleading. The term “educa-
tion hub” evokes an image of a central hub with spokes that connect to nearby countries
in the region and the world. ISM functions more like a series of “networked educational
hubs.” Networks of hubs exist, where the influence of a particular hub is affected by its
connection to other influential hubs. In other words, hubs gain influence both within a
given region and by their position within a network by virtue of their connections with
other hubs (Kondakci et al., 2018). In addition, although geographical proximity is cer-
tainly part of the appeal of education hubs within a region, cultural, ethnic, and linguistic
proximity also increasingly shapes student mobility patterns (Wen & Hu, 2019), as well as
historical and colonial legacies (Perkins & Neumayer, 2014; Quijano, 2007; Sassen, 1996).
Finally, a hub suggests spokes in a singular direction with central focus; whereas a net-
worked hub suggests spokes that are bidirectional and multidirectional in their connections
with one another, not just through the hub, but also with each other in a distributed social
network structure. It is particularly important to examine shifts in the structure of ISM
as the major world university rankings systems indicate increasing multipolarity in global
higher education (Hazelkorn, 2012).

Traditional, planned, and emerging educational hubs

International student mobility has followed an East—West axis and supported a core-periph-
ery distinction that has been prevalent for decades (Altbach, 2004; Kondakci et al. 2018;
Waters, 2012; Wallerstein, 2004). The home countries and destinations of migratory flows
are uneven and tend to produce economic advantages that benefit the world’s dominant
economic and political powers (Cantwell et al., 2018a, 2018b; Waters, 2012). Traditional
destinations exist in a condition of coloniality that has resulted in deep hierarchical ine-
qualities found in historic patterns of international student mobility (Quijano, 2007; Sas-
sen, 1996). The persistence of colonial ties and networks in international migration is also
manifested in the contradictions of international students seen as “desired” due to their
fee contributions and talent but also “unwanted” due to the politics of migration and the
securitization of students (King & Raghuram, 2013; Yao, 2021). Indeed, traditional des-
tinations, like the USA, are so tuition-dependent on international students that a mere 1%
increase in international student enrollment increased the likelihood of a shift towards in-
person reopening by 18% during the global COVID-19 pandemic (Whatley & Castiello-
Gutiérrez, 2021). Nonetheless, the overemphasis on international student enrollment in
traditional destinations in absolute terms tends to overshadow the growing importance of
planned and emerging destinations in relative terms. Smaller networks exist—and are often
hidden—within larger communities. Hence, analytic approaches that focus on relative
shifts in migratory flows are necessary to magnify the growing influence of planned and
emerging hubs in international student mobility.

A number of countries have made marked attempts to grow their capacity and estab-
lish themselves as a “hub” for higher education. Knight and Morshidi (2011) identified
three reasons for the creation and growth of regional hubs: cross-border education, a new
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emphasis on the importance of region in higher education, and the growing importance
for tertiary education in the development of a knowledge economy (Batista, 2021; Choi,
2017; Jafar & Knight, 2020). Countries with planned education hubs share many things
in common that have aided in their development as a hub for higher education: a smaller
population, higher income, reliance on natural resources, and ability to invest a significant
amount of capital in higher education development (Knight & Morshidi, 2011; Kondakci
et al., 2018).

Although education hub is a self-proclaimed term (Knight & Morshidi, 2011; Kondakci
et al., 2018), several countries have invested significant effort and capital to establish them-
selves as a destination for international students. The United Arab Emirates, Turkey, Hong
Kong, South Korea, Qatar, and Bahrain have partnered with foreign institutions as well as
built their own higher education capacity in what have been described as planned educa-
tional hubs (Kondakci et al., 2018). Governments in these countries invested significant
capital to attract transnational education providers, who created education cities or inter-
national educational hubs as part of national economic development agendas. These efforts
have also been described as transnational education zones due to their embeddedness in
state-led projects designed to compete in the global knowledge economy (Kleibert et al.,
2020). Education City in Qatar is among the most well-known, but other examples exist,
including the Incheon Global Campus in South Korea, which is part of a new development
of Songdo, a smart city outside of Seoul, as well as EduCity, which is part of a large-
scale development project in the Iskandar Malaysia special economic zone (Knight, 2013).
Recent studies found planned higher education hubs are more prominent in the network,
but still play a lesser role compared to the traditional, English-speaking countries (Hou &
Du, 2020). Kondakci et al. (2018) theorized that planned hubs particularly benefit from
neighboring countries’ instability. Additionally, because their academic structures are not
as solidified, their internationalization progress is delicate and any change in political and
economic situation could reverse ISM gains.

Regional destination student choice to emerging educational hubs appears to be driven
more by economic, political, and language ties as opposed to geographic proximity (Hou
& Du, 2020; Kondakci et al., 2018; Perkins & Neumayer, 2014). In other words, a stu-
dent from Pakistan may choose to attend a higher education institution (HEI) in the UAE
not necessarily because it is closer, but because of the cultural and economic ties between
the two countries. Although the regionalization on its face may appear to lessen the core-
periphery hegemony that is prevalent in global ISM, it instead appears that economic ine-
quality manifests at a regional level. For example, Macrander’s (2017) social network anal-
ysis of four world regions found that inequality was replicated by the wealthier countries in
the regions even when policies were created to avoid inequality. In recent years, developing
countries have begun to host more students, although they still send more students than
they receive (Yeakey & Yin, 2019).

Network analysis of international student mobility

This study builds upon several important analyses of ISM that have used social network
analysis (SNA) as a methodology. Most network analyses find small or moderate effects for
language commonalities, communication links, higher education capacity, colonial link-
ages, region or geographical distance, etc. (Chen & Barnett, 2000; Barnett et al., 2015;
Vogtle & Windzio, 2016; Yeakey and Yin 2019). Economic factors tend to exert the largest
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effects, where wealthier, developed countries attract international students from lesser
developed countries (Barnett & Wu, 1995; Hou & Du, 2020; Macrander, 2017; Perkins &
Neumayer, 2014). Like other manifestations of globalization, the sources and destinations
of these migratory flows are uneven, often resulting in the reproduction of class advantages
and certain countries’ competitive advantage for internationally mobile students (Glass
et al., 2021; Marginson, 2018).

A number of ISM network studies have looked comprehensively at worldwide data
by utilizing the UNESCO tertiary mobility dataset over varying periods of time (Barnett
et al., 2015; Hou & Du, 2020; Kondakci et al. 2018; Macrander, 2017; Perkins & Neu-
mayer, 2014; Shields, 2013; UNESCO, 2019). The results reflect the core, periphery, and
semi-periphery characteristics of World Systems Theory (WST), which hypothesizes that
the world economic landscape is structured primarily by wealthier, developed countries
extracting labor, commodities, and goods from lesser developed countries (Wallerstein,
2004).

Barnett and Wu (1995) were among the first researchers to examine ISM by using social
network analysis. They examined flows from the top 50 sending and receiving countries
in 1970 and 1989, and found that US and Western countries were at the network’s center,
while Asia increased and Africa decreased in network centrality over time. They also
found, through examining the gross national production (GNP), that economic rationales
became increasingly more decisive, while factors tied to language and colonial similarities
waned in importance. Chen and Barnett (2000) used SNA to analyze ISM in 64 countries
in 1985, 1989, and 1995. The study found that the networks were indeed divided by core,
semi-periphery, and periphery countries, with Asian students predominantly choosing
Western and North American countries. They also found that a country’s importance in the
ISM network became more closely tied over time to its global economic position (Barnett
& Wu, 1995).

Shields (2013) examined 206 countries from 1998 to 2008 and found that the ISM net-
work had become centralized, although more countries sent and received students. The
ISM networks ran parallel to world trade and politics, demonstrating that ISM can often
be a microcosm of greater worldwide linkages (Shields, 2013). Perkins and Neumayer
(2014) examined 151 countries from 2005 to 2009 and found that similar to WST, ISM
from developing to developed countries accounted for 56% of total ISM, while developed
to developing country mobility only accounted for 24.6%. Barnett and colleagues (2015)
found four different clusters in their analysis of 210 countries in 2011, mostly differenti-
ated by language and cultures. They found more countries share bilateral and dyadic rela-
tionships, but are not typically significant to the overall core. The present research study
extends beyond previous ISM network studies by including new countries, variables, and
years than previously investigated.

Recent network analysis suggests alternative patterns are emerging, potentially due
to significant geopolitical shifts that occurred in this 20-year period of the current study
(Barnett et al., 2015; Kondakeci et al., 2018; Shields, 2013) where patterns of mobility
have been influenced by the growth of regional mobility due to the rapid expansion of
higher education in emerging economies worldwide (Cantwell et al., 2018a, 2018b;
Kondakeci et al., 2018). Scholars and international educators have observed that migra-
tory flows show signs of multipolarity (Eisenman & Heginbotham, 2019). They expect
shifts in mobility due to the growth of regional hubs in countries like Malaysia, South
Korea, and Qatar (Kondakeci et al., 2018), the rise of nationalism in traditional destina-
tions like the UK and the USA (Altbach & de Wit, 2017), and the increasing unafford-
ability of traditional destinations compared with more proximate regional destinations

@ Springer



420 Higher Education (2023) 85:415-435

(Cantwell, 2015). However, it is important to move beyond observation to provide a
comprehensive account that quantifies shifts in ISM.

The 20-year period of analysis in this study is particularly important due to the
macro-level structural dynamics that occurred in the first two decades of the twenty-
first century, which has seen massification of higher education worldwide (Cantwell
et al., 2018a, 2018b). The rapid expansion of higher education worldwide has paral-
lel political and economic shifts in global higher education, where real GDP growth,
especially in countries across Asia (e.g., Bangladesh, China, India, Turkey, Viet-
nam) has translated into increased political influence over this period of time. This
study focuses on five distinct time periods, which aids with quantifying shifts in tra-
ditional, planned, and emerging education hubs over a period marked by geopoliti-
cal shifts. 1999/2000-2002/2003 was an era immediately following the 9/11 attacks
in the USA; 2003/2004-2006/2007 marked a period of expansion in student mobil-
ity; 2007/2008-2010/2011 marked the immediate aftermath of the global reces-
sion; 2011/2012-2014/2015 was a period of recovery from the global recession; and
2015/2016-2018/2019 marked a period that includes the rise of nationalism that coin-
cided with increases in economic and political influence of China.

SNAs apply post-foundational approaches to the study of international student
mobility that explores how social networks directly shape the geographies of interna-
tional students (Beech, 2015). Castells (2004) conceptualized the network society as
assemblages based on networks, which transcend boundaries, where power is exercised
via networks through sets of exclusions and inclusions. Migration researchers demon-
strate the ways in which large-scale migrations are embedded in complex, peer, kin-
ship, and ethnic communities already in motion (Beech, 2014; Larsen, 2016). Mobil-
ity, in this perspective, is about social relationships, and social networks are “at once
structures (and structuring agents) and constantly coming into being, with new con-
nections changing the structures and dynamics of the network” (Beech, 2015, p. 334).

Network theories emphasize the connection between mobilities and networks that
enable and constrain an individual’s possibilities for mobility. Network analysis is
commonly used within research on student mobility to explain patterns and flows of
international students (Kondakci et al., 2018; Macrander 2017; Yeakey & Yin, 2019).
Highly ranked HEIs tend to control knowledge production flows, have the best infra-
structure, employ the most highly qualified staff, and lead globally in research and
development (Macrander, 2017; Wallerstein, 2004). Furthermore, as student demand
for international credentials has increased, well-resourced universities have recruited
and enrolled international students who often subsidize HEIs (Cantwell, 2015; Mac-
rander 2017; Shen, 2016). Hence, international student mobility is “strongly shaped by
the financial interests of those who organize, supply and market elite higher education
opportunities within the global economy” (Findlay, 2011, p. 163).

Universities are connectivity spaces that add a territorial dimension to the network,
which network theorists refer to as nodes (Larsen, 2016). Our approach bridges recent
work in human geography (Findlay et al., 2015; Waters, 2012) with traditional ana-
lytic approaches to global labor migration (Mayda, 2010; Wallerstein, 2004). Network
analysis allowed us to examine determinants of spatial variations in cross-border study
(Perkins & Neumayer, 2014). As such, our findings on emerging patterns of ISM offer
scholars new imaginaries, elaborate on the dynamics shaping new patterns of mobility,
and emphasize perspectives from non-dominant destinations (Beech, 2014).
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Methodology

We used social network analysis to quantify shifts in international student mobility over a
20-year period and examined shifts in traditional, planned, and emerging educational hubs
to identify evidence of multipolarity alongside shifts in university world rankings. The net-
work analysis was conducted on a dataset that included inbound and outbound mobility for
210 countries over a 20-year period from 2000 to 2019. Traditional analyses of inbound
and outbound mobility can identify major trends; however, they lack the ability of network
analysis to capture smaller networks hidden within larger communities. We developed a
typology of traditional destinations, planned hubs, and emerging hubs based on previous
research. We identified planned hubs (Bahrain, Hong Kong, Malaysia, South Korea, Tur-
key, United Arab Emirates, and Qatar) based on empirical literature that demonstrates sub-
stantive government planning and investment (Kleibert et al., 2020; Kondakci et al. 2018).
We designated traditional destinations as countries with the largest number of inbound stu-
dents over the 20-year period of the study (e.g., Australia, Canada, France, Germany, Italy,
Japan, UK, and USA) that reflect a core-periphery distinction that has been prevalent for
decades (Altbach, 2004; Kondakci, 2011; Kondakci et al. 2018). We then identified emerg-
ing hubs as destinations that had a marked increase in the number of inbound students over
the time period of the study (e.g., Brazil, China, Ghana, India, Morocco, Portugal, Russia,
Saudi Arabia, South Africa, Spain, and Ukraine) with efforts to include countries from all
world regions (UNESCO, 2019).

Data sources

The primary data source used in this analysis was from UNESCO, and included inbound
students from a specific country from 2000 to 2019 (UNESCO, 2019). The UNESCO data
are not without limitations. UNESCO defines international students as “students who have
crossed a national or territorial border for the purpose of education and are now enrolled
outside their country of origin” (UNESCO, n.d.). Hence, students on exchange programs
that study for one academic year or less are not included in our analysis, since students on
short-term exchange programs are not technically enrolled in an institution outside their
home country. Moreover, the data cannot account for students who study at branch cam-
puses of US-based universities. Hence, inferences from our analysis can only be drawn
regarding shifts in the network structure of long-term degree mobility.

Second, UNESCO data are collected country-by-country, and there are differences in
how countries define what counts as an international student, and, hence, the number of
inbound and outbound students reported. For example, although most countries define
international students by citizenship, some countries define international students by coun-
try of residence. Nonetheless, the impact of these definitional differences is minimal and
tends to be randomly distributed across the sample (Richters & Teichler, 2006). There
were 101 countries that did not provide inbound country data to UNESCO, which mostly
included smaller countries that do not traditionally receive large numbers of international
students. Finally, a small number of countries are not included in our sample because
UNESCO or the source country does not report bilateral international student flow data
(e.g., Singapore, Lebanon, or Algeria).

In addition to UNESCO data, we obtained inbound international student data from
the Ministry of Education (2020) in China. The dataset is available in Mandarin to those
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residing in China; we obtained these data from a Chinese scholar who translated the coun-
try names in the dataset to English. The inclusion of these data marks a significant contri-
bution to the scholarship and understanding of how ISM has evolved. Almost all published
network studies do not include China (see Hou & Du, 2020 for an exception) although
China has continued to play a significant role in the ISM landscape over the past 20 years
(Wen & Hu, 2019).

The dataset contained a total of 371,189 country pairs (about 18,560 pairs per year) over
a 20-year period (2000-2019). Researchers tabulated data with country of origin (based on
ordinary residence), destination (based on university country), and year. The dataset can
be conceptualized in the form of a series of directed links (the number of students moving
from country A to country B) to attend a university in a given year. We removed country
pairs with a weight of O (no exchange of students in a given year). The final dataset con-
tained 214 nodes (countries and territories) and over 134,402 edges (links) that were used
to construct the network that represented a 20-year timespan.

Additionally, we used rankings data from Times Higher Education (THE) and Quac-
quarelli Symonds (QS) based in the UK and the Academic Ranking of World Universities
(ARWU), also known as the Shanghai Rankings, based in China. These data allowed us
to investigate the extent to which shifts in centrality measures paralleled shifts in world
university rankings. ARWU focuses only on research and academic factors, while QS and
THE include international characteristics like the staff and student numbers (Hauptman
Komotar, 2019). Academic reputation is also a large proportion of the calculations for QS
(50%) and THE (33%), but ARWU does not consider reputation. Instead, ARWU weighs
citations (60%) and researchers that publish in influential journals much more heavily than
QS (20%) or THE (30%) (QS, 2019; Shanghai Ranking Consultancy, 2019; THE, 2019).
Although THE, QS, and ARWU use different factors to compute rankings, the top-ranked
institutions typically fall in similar spots (Hazelkorn, 2014), so the use of all three ranking
systems allowed the most common ranking factors to be considered in our analysis.

Data analysis

Social network analysis was employed for the analysis to determine the density and central-
ity of the network and its clusters (Borgatti et al., 2002), and was visualized using Gephi
0.9.1 software (Bastian et al., 2009). Based on the theoretical typology presented above,
our analysis focused on changes in the density, centrality, and network structure over time.
We used graph density measures of a directed network to measure how close the network
was to being complete. We used betweenness centrality measures to measure the influence
and frequency of a node (country) in the network and eigenvector centrality to measure the
extent to which a node (country) is connected to other influential nodes in the network. We
used the Yifan Hu algorithm to generate visualizations of the network structure (Hu, 2011).
The algorithm combines a force-directed model that is conducive to the visualization of
large networks. We provide additional details of our analyses in the next section to place
the results in the context of their meaning within network analysis.

We opted to aggregate data over a series of five 4-year periods (1999/2000-2002/2003,
2003/2004-2006/2007, etc.) to minimize the effect of a particular year, as well as to aid in
the interpretability of the results to focus on large-scale shifts, rather than noise that might
arise from year-to-year variability. These time periods also allow observations related to
mobility with the geopolitics of the era. For example, 1999/2000-2002/2003 was an era
immediately following the 9/11 attacks in the USA, 2003/2004-2006/2007 marked a
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period of expansion in student mobility, 2008—2011 marked the immediate aftermath of the
global recession, 2011/2012-2014/2015 was a period of recovery from the global reces-
sion, and 2015/2016-2018/2019 marked a period that includes the rise of nationalism in
a number of traditional destinations. Except for geographic data, all variables used in the
analysis were time-varying, including student flows, so that changes in student flows could
be analyzed in relation to dynamic, changing global networks. The nature of the network is
directed (countries sending and receiving students) and weighted in terms of the number of
sending and receiving students.

We used descriptive statistics to analyze the number of institutions ranked in global
rankings organizations, which included ARWU, QS, and THE. In 2019, each organization
ranked close to 1000 HEIs, which has steadily increased since global rankings began in
2003. We operationalized ranking as the proportion of HEIs from each country from 2003
to 2019. For example, if a country had 30 ranked institutions and 500 total institutions were
ranked that year, the ranking indicator was calculated to be 6%, whereas if a country had
30 ranked institutions out of 1,000 total ranked institutions that year, it was calculated to
be 3%. We then took the mean of the weighted ranking percentage for each of the five time
periods for the 26 countries grouped as traditional, emerging, or planned. Finally, we aver-
aged the weighted percentage for all three global rankings systems.

Results

In this section, we describe changes to the network structure (the total set of rela-
tionships between actors) by examining trends in three common network indicators:
density (proportion of realized ties in a network relative to the total number of pos-
sible ties) and centralization (the extent to which key actors occupy central positions
within the network), as well as a visualization of the network structure. The network
is force-directed and weighted in terms of the number of inbound and outbound long-
term degree seeking students. The results of the network analysis are reported using
ISO ALPHA-3 country codes. We also report the percentage of ranked institutions for
each country in traditional, emerging, and planned hubs.

Density

Network density describes how close a network is to complete, ranging from 0 to 1.
Greater density indicates that the total number of actual countries that are exchanging long-
term degree seeking students is closer to the total number of all such possible exchanges
between countries. A complete network has a density equal to 1 with all possible edges,
i.e., all nodes (countries) are linked to all the other nodes (countries) in the network. Our
analysis indicates that the density of the ISM network tripled from the 1999/2000 academic
year (0.142) to the 2018/2019 academic year (0.476) (see Fig. 1). In other words, while
only 14.2% of all possible country-to-country links existed in 1999/2000, by 2018/2019,
the number of actual country-to-country links was almost one-half, 47.6%, of all possible
country-to-country links. The results indicate the network is over three times as dense, as
the number of country-to-country connections has increased three-fold over a 20-year time
period.
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To measure change in influential nodes in the network, we used betweenness centrality and
eigenvector centrality measures from 1999/2000 to 2018/2019 for countries in three types
of destinations. This included traditional destinations, planned hubs, and emerging hubs
based on a typology of higher education hubs outlined in the previous sections. Between-
ness centrality measures indicate the degree to which nodes are “bridges” between nodes in
the network, where the sum of the weights of the edges is minimized. Higher betweenness
centrality values indicate a node (country) exerts more capacity, influence, and frequency
in the network. If, for example, a particular country receives more inbound students from
countries in the network that do not receive inbound students from each other to the same
degree, then the measures of centrality in a directed weighted network are greater and indi-
cate the greater influence of the node (country) in the entire network. Eigenvector central-
ity measures indicate relativized influence (0.00-1.00) of a node (country) over the whole
network based on the weight and direction (number of inbound students) of edges in the
network. Thus, eigenvector centrality goes a step further than betweenness centrality by
also factoring the extent to which a node (country) is connected to other influential nodes
in the network. Scores closer to 1 indicate greater relative influence over the whole net-
work, not just nodes directly connected to it.

Results showed a precipitous drop in betweenness centrality measures of traditional
destinations, which indicated that the overall influence of these destinations in the flow of
the network has decreased over the 20-year period. Planned hubs indicated mixed realities.
On the one hand, the influence of these hubs has increased as indicated by increases in
the eigenvector centrality measures, which demonstrate these countries are growing in the
number of total connections to other nodes and the strength of those connections. However,
like traditional destinations, some planned education hubs are less influential relative to the
overall network. This includes Hong Kong, which is indicated in relatively flat between-
ness centrality measures. Others have gained influence in the network, like the United Arab
Emirates and Qatar. Finally, the results indicated that emerging regional hubs are increas-
ing in the amount and strength of their connections. Brazil, Portugal, Morocco, South
Korea, China, Russia, the Ukraine, South Korea, India, and South Africa experienced large
increases in eigenvector centrality measures, so they are now among the countries that have
the most connections with other nodes and increases in the strength of those connections.
Like traditional destinations, these countries have seen their relative influence in the overall
network increase with increases in the number of total connections with other countries
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and the number of inbound students from those countries. The precipitous drop in central-
ity measures of traditional destinations and the corresponding increase in centrality meas-
ures for other destinations indicate multipolarity. The results indicate that influence is more
widely and evenly distributed within the core of the network, as the number of countries in
the core has increased.

Network structure

We used the Yifan Hu algorithm to generate visualizations of these interconnections at five
4-year time periods to structure our analysis and mitigate any fluctuations in a particular
year. The visualization in Fig. 2 illustrates relative node size based on betweenness cen-
trality measures, highlighting increasing multipolarity in the growing number of countries
at the core of the network. We removed nodes with a very low number of connections to
enhance the readability of the visualizations. The figure illustrates how relatively few tra-
ditional destinations (e.g., USA, UK, Canada, France, and Japan) and sending countries
(e.g., China and India) exerted outsized influence in the network in 1999/2000-2002/2003,
whereas by 2015/2016-2018/2019, the influence of traditional destinations waned as a
growing number of emerging hubs (e.g., Brazil, Portugal, Russia, Saudi Arabia, South
Africa, and Ukraine) and planned hubs (e.g., Turkey and South Korea) gained influence
over time. The more similar node size over time illustrates how more countries began to
exchange more students at more equal rates. Overall, a more diverse set of countries exert
greater influence in a more multipolar network. Nonetheless, it is important to note that a
significant proportion of the total number of connections remain clustered in a subset of
interconnected nodes.

World university rankings

Table 1 includes the average centrality measures, as well as the average percentage of insti-
tutions in the world rankings, for each time period. The increase in eigenvector central-
ity measures documents increased connections with other important actors in the network,
and the increase (or decrease) in betweenness centrality measures documents changing
influence in the overall network. Table 2 aggregates these data by traditional, planned, and
emerging hub grouping to illustrate the change over time in each type of destination.

The tables illustrate a number of notable patterns: first, a significant decline in the
importance of traditional destinations in the network and the corresponding increase in
influence of planned and emerging hubs, as illustrated by the change in betweenness cen-
trality measures over time; second, whereas traditional destinations comprised about 2 in 3
institutions in the world rankings in 1999/2000-2002/2003, it declined to about 1 in 2 insti-
tutions by 2015/2016-2018/2019. Emerging hubs and planned hubs doubled their presence
in the league tables, making up about 1 in 4 institutions, largely led by the growing influ-
ence of China as both a destination and among institutions listed in the league tables.

Discussion
This study makes a series of contributions towards an improved understanding of the

emerging multipolar geography of international student mobility. The results indicate
that as ISM has experienced a three-fold increase, the number of country-to-country
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2003/04 - 2006/07

2011/12 - 2014/15

2015/16 - 2018/19

Fig.2 Yifan Hu network visualization
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connections has also increased, making the network over three times as dense in 2018/2019
than in 1999/2020. They also indicate influence is more widely and evenly distributed
among the core countries within the network, as the raw number of countries that make
up the core has increased, along with a more even distribution of relative influence of core
countries in the overall network. Finally, as the number of universities in planned and
emerging destinations listed in the ARWU, THE, and QS rankings has almost doubled, the
network structure indicates a movement toward multipolarity, where a more diverse set of
countries now exert greater relative influence in the overall network. A multipolar future
for ISM has significant implications for research and theory.

The results indicate a significant shift underway in patterns of ISM, which has been
prevalent for decades, dominated by traditional destinations like the USA, Canada, the UK,
and France. Although these countries remain top destinations for international students,
their relative influence significantly waned with the rise of planned and emerging hubs
over the 20-year period of the study. While the influence of traditional destinations in the
overall network remains significant, it dwindled to roughly one-half of what it once was
20 years earlier. All the while, planned educational hubs, particularly Turkey and South
Korea, began to exert comparable influence in the network. And, although slightly less
influential, Malaysia, India, Brazil, Portugal, South Africa, Russia, and the Ukraine began
to exert substantially more influence. Gulf States that invested in transnational exchange
zones (e.g., Qatar, Bahrain, and the United Arab Emirates), as well as emerging hubs (e.g.,
Saudi Arabia), began to exert more influence in the network, although they remained less
influential than the aforementioned countries. China’s growing influence resulted from its
role as a sending country to traditional destinations, as well as its growing importance as
an emerging destination for international students.

The big picture view indicates seismic changes in ISM. At the turn of the century, a half-
dozen or so traditional destinations dominated ISM. Only 20 years later, about two dozen
countries exerted substantial influence in a multipolar exchange network. This represents a
300% increase in the number of influential ISM countries. Indeed, the results suggest the
beginning of a shift from an East—-West axis, which has been prevalent for decades (Alt-
bach, 2004; Waters, 2012), to a more multipolar network, where more countries are send-
ing inbound and outbound students at more equal rates to more destinations (Hazelkorn,
2021). To be clear, the East—West axis remains and there is no reason to believe inter-
national student enrollment will not continue to increase in traditional destinations. How-
ever, the increase in inbound mobility to planned and emerging hubs has increased at a
faster rate than traditional destinations, with exchanges among a larger and more diverse
set of countries, resulting in the increase in relative influence of more countries and a more
multipolar network structure. The increasing influence of this larger subset of core coun-
tries has coincided with the rise of transnational exchange zones (Kleibert et al., 2020),
as well as the growing demand for higher education (Cantwell et al., 2018a, b) which has
resulted in greater intra- and cross-regional exchange based on cultural, linguistic, and geo-
graphic proximity (Hou & Du, 2020; Kondakci et al. 2018; Macrander, 2017). Although
previous network studies have documented evidence of multipolarity at a single moment in
time (Kondakeci et al., 2018; Wen & Hu, 2019), the current study quantifies shifts in ISM
and the movement towards multipolarity over a consequential 20-year period marked at the
beginning of the twenty-first century.

The results also indicate that, while university world rankings still matter, a shift
may be occurring in terms of how they matter and for whom. Most strikingly, tradi-
tional destinations accounted for almost two-thirds of universities in the league tables in
1999/2000-2002/2003 but just about one-half in 2015/2016-2018/2019, whereas emerging
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hubs accounted for less than 10% of universities listed in 1999/2000-2002/2003, but
accounted for almost 20% of universities in the tables in 2015/2016-2018/2019, largely
due to the increase in the number of Chinese universities listed in the tables (Hazelkorn,
2018). Equally dramatic, however, is that increased influence in the network is not always
associated with an increase in ranked institutions. For example, Ukraine has emerged as a
destination for students from former-Soviet republics, e.g., Azerbaijan and Turkmenistan,
but it only has a few universities in two of the three major global rankings tables. Likewise,
Turkey, Russia, Brazil, and South Africa also emerged as new destinations but comprise a
fraction of institutions listed in the tables. Broadly speaking, this may indicate that emerg-
ing patterns of mobility in some cultural corridors and geographic regions are also being
shaped by overall improvements in educational quality as well as affordability (Perkins &
Neumayer, 2014; Waters, 2012). There is no question that rankings continue to structure
mobility to traditional destinations (Hazelkorn, 2018, 2021). However, as more countries
send and receive students at more equal rates to more geographically and culturally proxi-
mate destinations, it is possible that rankings may not matter as much to new generations
of price sensitive, middle-class students seeking tertiary-level education (Glass et al., 2021;
Macrander, 2017; Marginson, 2016, 2018).

Finally, the results suggest implications for the long-standing core-periphery patterns of
ISM, where migratory flows reflect movement from the peripheral countries to core coun-
tries as hypothesized in the World Systems Theory (Wallerstein, 2004). To be clear, a small
handful of traditional, wealthy destinations continue to dominate the network, such that
there is no reason to believe core-periphery patterns of ISM will not remain in some form
(Altbach, 2004; Kondakci, 2011; Kondakci et al. 2018). The results exhibit core-periphery
structures in directed networks, which exhibit the pattern of a well-connected core with
a periphery connected to the core, but sparsely connected to other nodes in the periph-
ery (Elliott et al., 2020). The core-periphery structure persists due to a number of inter-
related factors: first, the production of scientific papers is concentrated in countries with
the material resources to support a large number of research universities where rankings,
which heavily weight the production of scientific papers, act as a reinforcement mechanism
(Hazelkorn, 2018, 2021). Second, geopolitical asymmetries are structural in nature and
produce reinforcement mechanisms highly resistant to change, such that inequalities tend
to persist over time (Cantwell et al., 2018a, b; Wallerstein, 2004; Waters, 2012). Finally,
despite the three-fold growth in ISM and incremental shifts in the network structure, inter-
national student mobility continues to take place in the context of long-standing asym-
metries of power that privileges the production of knowledge in countries in the center and
the diffusion of that knowledge of countries in the periphery (Medina, 2013).

Nonetheless, the results also suggest two shifts in the core-periphery structures in the
first two decades of the twenty-first century: First, whereas the core countries in the net-
work used to be solely in North America and Europe, the network structure indicates that
the core now also includes countries in Africa (e.g., South Africa), South America (e.g.,
Brazil), the Middle East (e.g., Turkey), and Asia (e.g., China, India, and South Korea).
Second, although a small number of wealthy countries have gained disproportionate eco-
nomic advantage in the past, there is evidence that the growing influence of planned and
emerging education in relative terms is providing a counterbalance to this long-standing
power of traditional destinations. Greater intra-ASEAN student mobility, as well as region-
alization in South America and the Arab States, suggests that the increasing influence of
these emerging destinations are likely to persist (Batista 2021; Choi, 2017; Jafar & Knight,
2020). Hence, economic inequality manifests at a regional level (Macrander, 2017).

@ Springer



Higher Education (2023) 85:415-435 433

The results suggest directions for further research. As the share of the world popula-
tion living in cities is expected to grow to 68% by 2050 (World Bank, 2018), disparities
have arisen between rural and urban populations within countries, not merely the well-
documented disparities between countries. City-to-city networks operate with their own
logics of exchange beyond those of nation-states (Kleibert, et al., 2020). Top-ranked global
research universities are often embedded within global cities that attract highly skilled
work for the growing middle class (Marginson, 2018). Hence, urbanization, with the rapid
growth of the urban middle class in countries with growing economies, suggests further
analysis that examining city-to-city networks would produce valuable insights of the
restructuring of ISM. We would be remiss to not note the need for research that examines
the impact of COVID-19 on international education and exchange given the precipitous
drop in inbound mobility to traditional destinations, as the post-COVID world represents a
new geopolitical era that should be examined in further analysis as data become available
(Choudaha, 2021).
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