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Abstract: ResearchGate (RG) is an academic social networking (ASN) site that is used
worldwide for scholarly communication. This study examines RG users from 21 top Chinese
research universities and 61 U.S. research universities from three research activity levels to
identify the differences in participation, interactions, and academic influences between their
affiliated institutions on this ASN platform. The implications on scholarly communication and
evaluation using altmetrics across nations are discussed.
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user behaviour, ResearchGate

Résumé : ResearchGate (RG) est un réseau social de chercheurs utilisé dans le monde entier
pour favoriser les échanges scientifiques. Cet article vise a étudier les différences dans la
participation, les interactions et les influences scientifiques entre les institutions d’attaches
d'utilisateurs de ce réseau issus de 21 universités de recherche chinoises et de 61 universités de
recherche étasuniennes. Les répercussions sur la communication savante et les évaluations a
I'aide de mesures d'impact alternatives (altmetrics) entre les pays y sont aussi abordées.
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Introduction

Academic social networking (ASN) sites have been increasingly used by scholars
world-wide. The combination of rapid development in social network technologies and
explosive growth in publication output has turned these sites into research-oriented
platforms effective for implementing web-based academic interaction and networking,
as well as presenting professional images (Xia et al. 2016). The phenomenon has driven
research on the scholarly use of ASN, which previously has focused on studying
research impact using metrics, including traditional metrics and newly available
alternative metrics from the ASN sites (Thelwall and Kousha 2015; Yu et al. 2016), as
well as how scholars accept and use the ASN sites, interacting with the platform and
their peers alike (Meishar-Tal and Pieterse 2017; Lee et al. 2019). There has been a
research gap in examining the use differences of ASN sites by country, especially the
use differences between developed and developing countries aiming to reach the global
academic research community.

This study is exploratory in nature, aiming to fill the gaps in cross-national
research on ASN sites. The purpose of this study is to examine the differences in
participation, interactions, and academic influences in the widely adopted ASN site,
ResearchGate (RG), between Eastern and Western countries. The U.S. is the most
developed country with prominent academic influence and a large number of RG
members, while China was noted as a country that may be missing opportunities to use
RG to maximize the academic impact (Thelwall and Kousha 2015). Therefore, this study
chose users affiliated with research universities from the U.S. and China, representing
both a developed, native English country and a developing, non-native English country,
respectively. Specifically, this study seeks to answer the following research questions

(RQs):

RQ1. What are the cross-national differences in participation, academic
influence and interactions in RG between Chinese and U.S. research universities
as measured by RG metrics?

RQ2. What are the characteristics of social networks formulated among users
based on follower-followee relationships in RG, and how do they differ across the
two countries?

This study contributes to a better understanding of cross-national differences in
the scholarly use of academic social networking sites as researchers around the world
are embracing such platforms for global reach and collaboration. This research could
identify gaps and opportunities for universities and academics to maximize their
scholarly impact on this global platform and promote effective and collaborative
outreach practices to better connect with their peers world-wide.
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Literature review
Academic social networking (ASN) sites and metrics

ASN is specially designed for scholarly communication and usage. As an
important channel for academic research sharing and informal communication, ASN
sites offer responsiveness and informality that is not possible with the formal publishing
process (Ovadia 2014) and an effective means for promoting research interaction and
cooperation (Manca and Ranieri 2017).

ResearchGate (RG), launched in 2008, is becoming one of the most popular ASN
sites (Li et al. 2018). According to RG's official data, more than 19 million scientists and
professional researchers have signed in on the site (ResearchGate 2020). RG allows
users to present their expertise, skills and recent projects for potential cooperation and
facilitates collaboration and interaction among users (Abdulhayoglu and Thijs 2017). RG
has served as the primary space for academics to create scholarly identities, promote
academic influences, share research, make new connections, and collaborate with peers
(Thelwall and Kousha 2015; Kim 2018).

RG’s success has driven related research on RG metrics, which has examined
their effectiveness and compared these metrics with other academic rankings (Thelwall
and Kousha 2015; Yu et al. 2016; Orduna-Malea et al. 2017). These studies not only
showed the high correlation between RG metrics and most of the widely adopted
metrics, such as those in Web of Science (Thelwall and Kousha 2015), Mendeley, and
Google Scholar citations (Martin-Martin et al. 2016), but also suggested that metrics
from RG, along with other bibliometrics, can be used to measure researchers' and
institutions' academic performance in a more holistic way (Yu et al. 2016). Among the
variety of RG metrics, RG score, which measures researcher publications, questions
asked and answered, and the number of followers, shows potential to be an effective
indicator for measuring both institutional and individual performance (Yan and Zhang
2018).

Scholarly use of ASN and cross-national differences

Previous research on ASN has focused on the motivations for using ASN sites.
With the benefits of publication sharing and peer networking functions, users have
mainly used ASN sites for uploading and sharing research outputs, interacting with
colleagues and peers, acquiring knowledge and techniques, presenting their works to a
broader audience, as well as gaining self-improvement and promotion (Meishar-Tal and
Pieterse 2017; Okeji et al. 2019).

For the most part, cross-national studies have focused on national and cultural
differences in user behavior on general social networks like Facebook and Twitter
(Karpinski et al. 2013; Yuan and Fussell 2017). Results suggest that national and
cultural differences can significantly impact the motivations for using social networking
sites (SNSs) and encourage different types of SNS usage (Vasalou et al. 2010; Lee et al.
2016). Existing cross-national studies have reported SNS usage differences between
and within both Western (more individualistic) and Eastern (more collectivistic)
countries such as America and China (Choi et al. 2011; Luo et al. 2014; Liu et al. 2016).
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Previous ASN studies have examined specific countries for case studies, such as
the U.S., Turkey, South Africa, and Middle Eastern countries (Yan and Zhang 2018;
Onyancha 2015; Bardakci et al. 2018; Shehata 2019). These studies have seldom
compared differences in using ASN sites from the perspective of national differences,
especially, those between developed and developing countries aiming to reach the
global academic research communities. The influential role and wider reach of ASN sites
used worldwide has drawn users from Eastern countries with non-native English
language for wider scholarly communication and building international academic
influence (Choi et al. 2013; Li and Chen 2014; Yuan and Fussell 2017). However, there
are a limited number of validated measurements for cross-national comparisons of
scholarly use of ASN sites, especially with non-Western user samples (Lee et al. 2016).

Methodology
Sample

In order to conduct the cross-national comparison between the U.S. and China,
this study first chose the user sample from representative universities of both countries.
Considering the member size and presence in RG, top Chinese research universities
were selected for examination and comparison, as these institutions emphasize
academic communication and have more international academic publications. On the
other hand, U.S. research universities in different research activity levels were chosen
for a detailed examination and comparison of RG use. Such a sampling approach could
also support a comparison between the Chinese top universities and their U.S.
counterparts.

Different research activity levels of the U.S. university sample were distinguished
according to the Carnegie Classification of Institutions of Higher Education (Wikipedia
2016). The classification system lists three levels of doctoral universities: R1 (highest
research activity), R2 (higher research activity), and R3 (moderate research activity).
After parsing the universities based on this criterion, the top 20 universities at each
level were selected according to National Universities Rankings (U.S. News 2016), as
there are no rankings in the Carnegie Classification. Meanwhile, considering the RG
members size, only top Chinese universities were chosen as counterparts. The top
Chinese universities were selected based on a combination of top 20 universities from
Wu Shu-lian Chinese University Research Ranking (Tencent Education 2016) and
Chinese First-Class University Ranking (NSEAC 2016). As a result, 61 U.S. universities
(21 for R1, 20 for R2, and 20 for R3) and 21 Chinese universities were selected as the
sample, including the case of ties.

Data source and RG metrics

ResearchGate allows its users to create an academic profile, upload publications,
follow other users, view others’ profiles and publications, as well as answer and ask
questions (Pérez-Rosés and Sebé 2015). Based on the user activities on the platform,
RG provides a series of indicators, called RG metrics, on user profile pages, which
provide insight on topics such as publications, reads, citations, profile views, followers,
skills, and expertise to show the user’s characteristics and academic impact. In addition,
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an RG score is provided, which is based on the publications in a user’s profile and how
other researchers interact with the user’s content on RG (Citrome 2015).

The cross-national comparison of these RG metrics could reveal differences in
user participation, academic influence, and interactions. Specifically, the following
measures were used for comparisons:

e Participation: Active RG users affiliated with the sample institutions to some
extent indicate the scale of the user participation of the institution.

e Academic influence: RG metrics such as RG score, profile views, publications,
reads, and citations are used for measuring academic influence as the result of
other users’ participation activities.

o Interactions. The followers and followees, both the count and resulting
networks, are useful to examine the interaction relationships.

Data gathering

The URLSs of user profiles from the members page of each university were first
obtained, then the publicly available personal user data were crawled from the user
profile page of each university member. The user data include publicly available user
demographic data (name, university, department, degree, and expertise) and the RG
metrics data (RG score, publications, reads, citations, profile views, following, and
followers).

The initial crawl began on September 22 and was completed on October 2, 2016.
The crawl obtained the RG profile data of 284,093 members from 82 universities. Since
RG score is calculated based on the personal research profile and interactions with
other researchers, a score below 0.01 can be regarded as an automatically generated
score, or as an inactive “zombie” user (Yan and Zhang, 2018). Hence, this study filtered
out any user whose RG score was below 0.01, which means the remaining 136,910
(48.19%) members were relatively active on RG. Table 1 shows the final sample of U.S.
Universities and Chinese Universities. The specific data for each university can be found
in Appendix A.

Category D Total Num with RG Mean of # of users
score=0.01 (RG score=0.01)
China C01-C21 116,034 49,827 2,372.71
All | R101-R320 | 168,059 87,083 1,427.59
R1 | R101-R121 | 126,998 71,821 3,420.05
U-S MR2 TR201-R220 | 27,364 11,304 565.20
R3 | R301-R320 | 13,697 3,958 197.90

Table 1: Final sample of RG users in Chinese and U.S. research universities

In order to additionally examine the institutional follower-followee relationships
among Chinese and U.S. universities, the crawler first obtained the followers’ and
followees’ data from the personal profile page of every user in the sample. Due to
limitations in presenting connectivity data on user profile pages in RG, the followers’ and
followees’ data were limited to what was included in each user’s main profile page.
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Specifically, for every user in the sample, the institution data of their top 10 followers
and top 10 followees were collected. This second crawl took place from October 21 to
November 15, 2016 and obtained data for 459,763 followers and 360,250 followees.

Data analyses

Descriptive statistical analyses of the RG metrics and between group non-
parametric tests using SPSS 22.0 were conducted to compare the U.S. and Chinese
universities. Since the non-parametric technique is a distribution-free test, the Mann-
Whitney U test and Kruskal-Wallis H test are commonly used to measure the differences
between two groups and between multiple groups, respectively (Pallant 2005;
StatisticsSolutions 2017).

A social network analysis was conducted to identify and examine the social
networks formulated based on follower-followee relationships among users affiliated
with the sample Chinese and U.S. universities. Since the data of this study revealed that
the within-institution self-follow relationships account for the majority of follower-
followee relationships in the sample, this study excluded these relationships to better
compare the follower-followee relationships between institutions. As a result, 4,624
follower-followee relationships (directed edges) with total weight of 106,065 were
obtained among the 82 institutions (nodes). This study then utilized Gephi 0.9.1 to
perform the social network analysis and visualize the cross-country follower-followee
relationships.

Results
Comparison of RG metrics
As shown in Table 2, there are distinct gaps between Chinese and U.S.
universities in the number of citations per publication (China = 8.41, U.S. =15.45) and
profile views (China = 151.73, U.S. = 203.01). Nearly all of the mean values of the
other metrics for top Chinese universities are behind the average level of U.S.
universities, with the exception of number of followees (China = 25.82, U.S. = 21.63).
The RG metrics of Chinese universities are close to those of R2 universities in RG
score and publications and R3 universities in citations per publication, profile views, and
followers, but far behind R1 universities in most measures. However, Chinese
universities have the highest number of followees (25.82) and the lowest reads per
publication (32.81).

RG Metrics Category Median Mean SD
RG score (per user) China 14.49 14.58 1.27
u.s. 14.90 14.80 3.05
R1 17.97 17.95 1.26
R2 14.28 14.57 1.55
R3 11.71 11.72  2.08
Publications China 25.22 24.89 2.93
(per user) u.s. 31.18 29.14 9.34
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R1 37.26 37.67 5.16

R2 30.50 29.86  4.77
R3 18.93 19.47 6.76
Reads/Publications China 31.74 32.81 5.07
u.s. 38.07 39.96 11.67
R1 37.27 37.58 3.96
R2 38.64 40.15 6.61
R3 39.04 42.27 18.92
Citations/Publications  China 8.07 8.41 1.84
u.s. 14.26 15.45 4.46
R1 19.31 19.90 2.88
R2 12.70 13.69 3.50
R3 12.68 12.53 2.77
Profile views China 150.50 151.73  20.98
(per user) u.s. 208.86  203.01 55.44
R1 238.55 246.43 35.85
R2 197.36 205.93 36.13
R3 139.72 154.50 49.78
Followers China 28.41 28.88 2.64
(per user) u.S. 32.35 31.71 5.88
R1 33.81 34.72  4.00
R2 32.80 32.48 2.50
R3 28.09 27.78 7.69
Followees China 25.87 25.82 2.64
(per user) u.S. 22.00 21.63 3.60
R1 21.84 21.73 1.67
R2 22.80 22.45 2.22
R3 19.77 20.70 5.62

Table 2: RG metrics of universities by country and research activity level

Table 3 shows the between-group differences. Results from the Mann-Whitney U
test indicate that the difference between Chinese and U.S. university RG scores (W =
672.000, p = 0.738 > 0.05) was not significant, while significant differences were found
on all other RG metrics with p-values under 0.05. In addition, Table 3 presents the
comparison results between Chinese universities and different research activity levels of
U.S. universities using the Kruskal-Wallis H test. Significant differences were found on
all RG metrics with p-values under 0.01.

Mann-Whitney U test between Kruskal-Wallis H test among

RG metrics countries (China vs U.S.) levels (China vs R1, R2, R3)
w Sig. (2-sided) Ve df Sig.

RG score (per user) 672.000 .738 55.820 3 .000***
Publications (per user) 876.000 .012* 56.218 3 .000***
Reads/Publications 895.000 .007** 12.505 3 .006**
Citations/Publications 1,220.000 .000*** 63.117 3 .000***
Profile views (per user) 1,015.000 .000*** 46.425 3 .000***
Followers (per user) 940.000 .001%* 26.920 3 .000***
Followees (per user) 181.000 .000*** 25.475 3 .000***

Table 3: The Mann-Whitney U test and Kruskal-Wallis H test on RG metrics
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Comparison of social networks

Table 4 shows the details of follower-followee relationships between Chinese and
U.S. institutions. Universities in both China and the U.S. primarily follow their own
countries’ universities, as the within-group ratios of 63.32% (China) and 89.75% (U.S.)
indicate. However, the between-group ratio shows U.S. universities as major targets for
cross-country following relations (12.62%) compared to the opposite direction (6.72%).
More specifically, users from Chinese universities almost exclusively follow users of R1
universities in the U.S. (32.89%) rather than R2 (3.15%) and R3 (0.64%) universities.
For U.S. universities, a decrease can be found in the within-group ratio of U.S. followees
to their Chinese counterparts from R1 (10.50%) to R3 (7.51%). In addition, results
show a dramatic decrease with the degradation of research activity level for each
category of R1 (from 80.30% of R1 to 1.68% of R3), R2 (from 72.38% of R1 to 4.39%
of R3) and R3 (from 67.28% of R1 to 7.64% of R3). However, the gaps do grow
smaller from category R1 to R3.

Within-group  Between-group

Category Weight ratio ratio

China  China — 23,104  63.32% 21.78%
China
China— U.S. 13,383 36.68% 12.62%
China — R1 11,999 32.89% 11.31%
China — R2 1,150 3.15% 1.08%
China — R3 234 0.64% 0.22%

u.s. UusS. - Us. 62,446 89.75% 58.88%
U.S. - China 7,132 10.25% 6.72%
R1 — China 6,267 10.50% 5.91%
Rl —R1 47,910 80.30% 45.17%
R1 — R2 4,488 7.52% 4.23%
R1 — R3 1,001 1.68% 0.94%
R2 — China 689 9.10% 0.65%
R2 —R1 5,478 72.38% 5.16%
R2 — R2 1,069 14.13% 1.01%
R2 — R3 332 4.39% 0.31%
R3 — China 176 7.51% 0.17%
R3 —R1 1,577 67.28% 1.49%
R3 — R2 412 17.58% 0.39%
R3 — R3 179 7.64% 0.17%

Table 4: Follower-followee relationship summaries between Chinese and U.S. universities

For a visual display and interpretation of the social network structure of the
universities, the force-directed “ForceAtlas2” layout was implemented to turn structural
proximities into visual proximities (Jacomy et al. 2014). As shown in Figure 1, the
overall social network was made with nodes (sample universities) and directed edges
(follower-followee connections). The node size is determined by the weighted degree
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(the sum of the weighted in-degree and out-degree) and reflects the frequency at which
an institution makes and receives connections with other institutions. The direction of
an edge indicates following, and its thickness reflects the frequency of follower-followee
occurrences.

R319

R302

Figure 1: The follower-followee social network of Chinese and U.S. universities

The figure reveals that the weighted degrees of R3 universities are much fewer
in number than those of R1, R2, and Chinese universities. “Stanford University (R106)"”
(11,190 weighted degree) and “Harvard University (R102)"” (11,160 weighted degree)
are the two largest nodes. “University of Pennsylvania (R109)" has the highest
betweenness centrality (115.80) and closeness centrality (0.96). These measures
suggest high reachability and variety in a member’s network (Leydesdorff 2007;
Hoffmann et al. 2016); thus, “University of Pennsylvania (R109)" is in a key position on
the shortest path of the connections among most universities.

While U.S. universities are mainly distributed in three layers, R1 universities are
closely linked together in the center of the social network. The connections appear
much denser as the research activity level of the institutions intensifies. Figure 1 also
shows that, within-country following aside, the top Chinese universities are closely
connected with R1 universities.

Table 5 summarizes the institutional social network properties of universities. R1
universities appear fully self-connected, but the connections dramatically decrease with
decreasing research activity level. This is supported by the decreasing of density (from

CANADIAN JOURNAL OF INFORMATION AND LIBRARY SCIENCE 39
LA REVUE CANADIENNE DES SCIENCES DE L'INFORMATION ET DE BIBLIOTHECONOMIE



1.000 of R1 to 0.216 of R3), average degree (from 40.000 of R1 to 8.200 of R3), and
average weighted degree (from 2281.429 of R1 to 8.950 of R3), as well as the
increasing of average path length (from 1.000 of R1 to 1.892 of R3) and diameter (from
1 of R1 to 4 of R3). There is a dramatic drop of average clustering coefficient with
decreasing research activity level as well (from 1.000 of R1 to 0.379 of R3), which
explains why the R1 universities are centralized and the R3 universities are far more
widely distributed. The social network properties of Chinese universities are much closer
to those of R1 universities, which show a similar, fully self-connected and concentrated
research activity level.

Nodes Nodes Average Average Average Average
Category . Density 9 weighted Diameter clustering Path
No. ratio degree .
degree coefficient length
China 21 25.61 0.995 39.810 1,100.190 2 0.995 1.005
%
u.s. 61 74.39 0.689 82.623 1,023.705 3 0.825 1.313
%
R1 21 25.61 1.000 40.000 2,281.429 1 1.000 1.000
%
R2 20 24.39 0.755 28.700 53.450 2 0.768 1.245
%
R3 20 24.39 0.216 8.200 8.950 4 0.379 1.892
%
Overall 82 100%  0.696 112.780 1,293.476 3 0.823 1.305

Table 5: Social network properties of universities by country and research activity level

Discussion

This study conducted an analysis of user participation, interactions, and academic
influences using RG metrics from a sample of research universities in the U.S. and China
to examine the differences between them. The major findings of this study are
highlighted and discussed around the research questions of this study.

RG participation and metrics differences

In general, the participation-based metrics of top Chinese universities are
comparable to average U.S. research universities but behind compared to the most
research-intense U.S. universities (R1). The relatively low uptake of RG in China could
be attributed to international users primarily using native sites (Yuan and Fussell 2017),
and a non-native ASN site like RG is only preferred for international academic
interaction and representation of their English research outputs, which is only a portion
of their research activities. These factors may result in a lack of sense of belonging for
Chinese users and may attenuate their usage intention (Liu et al. 2018).

The significant differences in nearly all of the RG metrics found in this study
suggest that cross-national differences between the U.S. and Chinese universities do
exist on RG, extending previous findings that user behaviors on RG have institutional
differences in South Africa (Onyancha 2015) and that ASN site use may help individuals
reinforce existing norms and learn new cultural norms, which may further influence
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their cultural orientations as proven in other SNS sites (Li and Tsai 2015; Li and Liu
2017).

Results also show that RG scores associate positively with research activity level
of universities, supporting previous findings that the RG score serves as an effective
indicator of academic influence (Muscanell and Utz 2015; Nicholas et al. 2015). The
average RG score of top Chinese universities was closely comparable to that of R2 U.S.
universities, which offers empirical evidence and contributes to the ongoing discussion
for China to embrace altmetrics or a similar, more balanced metrics system to add to
the monopoly of the traditional metrics-based rewards systems (Da Silva 2017).

Regarding publication-related metrics, the average number of publications per
user from Chinese universities appeared to be closest to those of R2 U.S. universities.
Despite this, however, both the number of reads per publication and the number of
citations per publication of Chinese universities remained at the lowest level. Because
the average number of publications per user and of citations per publication increased
with the university’s research activity level, the findings suggest that the academic
influence of Chinese universities is also limited. That RG is an English-language platform
could be a barrier for active usage, especially for the older generation users who prefer
to write and share academic publications in Chinese. It should be noted that the
academic influence of Chinese RG users does not reflect the entire academic
contribution of Chinese scholars, as Chinese publications are not present in RG. The
interpretation of the academic influence should be put in the context of the global
scholarly communication and impact. Moreover, the more dramatic gap in citations per
publication over publications alone implies that international research from Chinese
universities should place much more effort on the quality of publications rather than the
quantity. Additionally, since international collaboration can help increase visibility of
Chinese papers (Shu et al. 2018), encouraging RG use could help reduce the gap in
academic influence between Chinese and U.S. universities.

This study shows that the average number of reads per publication is negatively
associated with research level of universities. One reason for this could be that this
metric is not directly associated with academic influence (Nicholas et al. 2016).
Moreover, reads per publication could be unstable due to omissions of reads for
publications published prior to the RG launch or to the copyright concerns of uploading
full-text versions of formal publications on RG (Citrome 2015; Nicholas et al. 2015).

For the rest of the RG metrics, the number of profile views and followers of
Chinese universities are close only to R3 U.S. universities, which highlights their
comparatively low popularity on international ASN sites. On the other hand, the number
of followees of Chinese universities is much higher than those of U.S. universities, which
shows a more positive following behavior of Chinese university members.

Overall, the significant gaps of RG metrics among different research activity
levels of universities supports that RG metrics could be effective in measuring research
institutions. Meanwhile the comparison results of RG metrics reveal the gap between
the two countries, especially in their academic influence. Such a gap may also be
attributed to such factors as native language users from a Western, individualistic
country being more capable of utilizing the international SNS as well as ASN sites for
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self-presentation (Ma et al. 2017), while the non-native language users from Eastern,
collectivistic countries take efforts to obtain academic communication and expand
academic relations, indicated by their more positive following behavior.

Social characteristics

The follower-followee relationships of users provides a specific perspective for
social characteristic comparisons between U.S. and Chinese universities. Firstly, users
from both countries mostly follow users from the same universities. This suggests that
users from both countries interact primarily within their offline community, such as with
institutional colleagues, thus creating an institutional homophily (Hoffmann et al. 2016).
The findings also reveal a general trend of universities primarily following others from
the same country. However, a trend of Chinese users following U.S. users still exists,
and in much greater frequency than U.S. users following Chinese users. As previous
research suggested, a home-country SNS is valuable to maintain networks, while an
international one is important for creating connections with new friends (Yuan and
Fussell 2017); our results show such notion in an ASN context.

Another major finding is that international interactions occur primarily among top
universities in each country with a disproportionate ratio of Chinese followers to U.S.
followers and the number of followees decreasing from R1 to R3. Top U.S. research
activity level universities interact not only with peers within the U.S. but also with other
countries. At the same time, these top research activity level universities are major
following objects, supporting the idea that the main objectives of RG users are to stay
current and view others’ research (Nicholas et al. 2015; Elsayed 2016). In terms of
international academic influence building, RG could be more valuable for Chinese
universities compared to their native ASN platforms.

Higher research activity level universities were also found to have well-connected
social networks. U.S. R1 universities were fully self-connected; however, Chinese
universities were also nearly fully self-connected because of their positive following
behavior. This finding suggests that interactions among top universities play a primary
role among researchers in ASN regardless of the country. On the other hand, this study
showed the interaction networks become loose with the degradation of research activity
level of universities, suggesting that social networking and scanning are less active
among users from universities at a lower research activity level.

Limitations and future research

This study is limited to RG, while many other such platforms are also available.
There are certain platform-specific limitations, as such platforms do not include all
research output, nor do they require users to add their nationality information. RG user
data were obtained using the universities’ member lists on RG, and the cross-national
comparison was conducted according to the nationality of the users’ affiliated
universities instead of that of users. Future studies may investigate institutions in more
countries for a better understanding of utilization of RG and other social networks in
facilitating and enhancing scholarly productivity, communication, and assessment on a
global scale. Furthermore, this study focused on cross-national comparisons and
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observed differences in user behaviors on RG. Future research may further examine the
cultural aspects of such differences that affect the behaviors of using ANSs. As user
participation and RG use may also be affected by other factors such as discipline, as
suggested in other studies (e.g., Yan et al. 2021), future comparative ASN research
could additionally explore and examine these disciplinary aspects.

Conclusions

The comparisons of participation, interactions, and academic influences using RG
metrics of users affiliated with a sample of research universities in the U.S. and China
revealed that in the ASN site RG, the participation of top Chinese universities and their
overall performance as measured by RG score and publications are largely in line with
U.S. research universities. However, the academic influence and popularity of top
Chinese universities—as measured by citations per publication, profile views, and
followers—are basically at the same level with those in moderate research activity level
(R3) universities in the U.S. Obvious gaps between a non-native language, developing
country (China) and native-language, developed one (U.S.) were found using RG.
However, the number of followees is the highest-level metric for Chinese RG users,
suggesting that Chinese RG users tend to follow their peers, both in China and in the
U.S., to stay current. It is a positive sign and feasible way for users from developing
countries to spread their reach in global scholarly communication and enhance their
academic influence through ASN sites like RG.

The top research universities in both China and the U.S. have well-connected
social networks; however, this study suggests that Chinese users follow U.S. users more
than the other way around. This provides opportunities for international collaborations
between universities with a high research activity level by expanding the existing one-
way following relationship.

Finally, this study supports the notion that RG metrics can effectively serve as
both institutional and national evaluation tools. Based on this study’s results, the idea of
embracing RG and other research-oriented academic social networking sites seem to be
a good way to promote academic influence and encourage international collaborations.
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Category ID Universities Total num Num (RG Ratio (RG
score>(0.01) score>0.01)
China Co1 Zhejiang University 9,510 4,011 42.18%
Co02 Peking University 9,616 3,601 37.45%
Co03 Tsinghua University 11,792 5,023 42.60%
Cco4 Shanghai Jiao Tong University 10,179 4,054 39.83%
CO05 Fudan University 7,409 3,167 42.75%
CO06 Nanjing University 4,354 1,983 45.54%
co7 Wuhan University 6,307 2,519 39.94%
Co08 Sichuan University 2,744 1,479 53.90%
C09 Sun Yat-Sen University 5,611 2,459 43.82%
C10 Huazhong University of Science and Technology 6,464 2,837 43.89%
Cl1 Shandong University 2,722 1,691 62.12%
C12 Jilin University 4,661 2,006 43.04%
C13 Harbin Institute of Technology 3,887 2,108 54.23%
Cl4 University of Science and Technology of China 6,308 2,738 43.41%
C15 Nankai University 2,888 1,207 41.79%
C16 Xi'an Jiaotong University 6,206 2,819 45.42%
C17 Southeast University (China) 3,116 1,204 38.64%
C18 Central South University 3,403 1,592 46.78%
C19 South China University of Technology 2,937 1,334 45.42%
Cc20 Renmin University of China 2,277 475 20.86%
c21 Beijing Normal University 3,643 1,520 41.72%
u.s. R101 Princeton University 3,057 1,644 53.78%
R1 R102 Harvard University 8,750 4,540 51.89%
R103 University of Chicago 5,059 2,615 51.69%
R104 Yale University 6,785 4,504 66.38%
R105 Columbia University 11,042 5,031 45.56%
R106 Stanford University 10,577 6,738 63.70%
R107 MIT 7,985 4,760 59.61%
R108 Duke University 5,622 3,199 56.90%
R109 University of Pennsylvania 8,734 5,160 59.08%
R110 Johns Hopkins University 6,319 3,342 52.89%
R111 California Institute of Technology 2,459 1,868 75.97%
R112 Northwestern University 6,811 4,113 60.39%
R113 Brown University 3,007 1,643 54.64%
R114 Cornell University 6,765 3,260 48.19%
R115 Rice University 2,167 1,163 53.67%
R116 University of Notre Dame 2,168 1,160 53.51%
R117 Vanderbilt University 5,690 3,831 67.33%
R118 Washington University in St. Louis 5,934 3,943 66.45%
R119 Emory University 5,089 3,339 65.61%
R120 Georgetown University 3,495 1,235 35.34%
R121 University of California, Berkeley 9,483 4,733 49.91%
u.s. R201 Dartmouth College 1,818 997 54.84%
R2 R202 Wake Forest University 893 391 43.78%
R203 College of William and Mary 1,112 350 31.47%
R204 Rensselaer Polytechnic Institute 1,608 778 48.38%
R205 Lehigh University 1,289 559 43.37%
R206 Southern Methodist University 1,182 444 37.56%
R207 Worcester Polytechnic Institute 1,056 412 39.02%
R208 Yeshiva University 585 204 34.87%
R209 Brigham Young University-Provo 2,110 1,151 54.55%
R210 Baylor University 1,341 527 39.30%
R211 Stevens Institute of Technology 1,176 417 35.46%
R212 American University Washington DC 1,600 412 25.75%
R213 Miami University 1,870 706 37.75%
R214 Colorado School of Mines 1,349 544 40.33%
R215 Texas Christian University 848 324 38.21%
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R216 Binghamton University-SUNY 2,116 655 30.95%
R217 Marquette University 1,331 517 38.84%
R218 University of Denver 1,373 487 35.47%
R219 University of Tulsa 650 267 41.08%
R220 University of Vermont 2,057 1,162 56.49%
u.s. R301 Pepperdine University 680 129 18.97%
R3 R302 Texas Wesleyan University 190 17 8.95%
R303 Fairleigh Dickinson University 674 131 19.44%
R304 Clark University 698 198 28.37%
R305 University of San Diego 728 228 31.32%
R306 SUNY College of Environmental Science and Forestry 514 192 37.35%
R307 Rochester Institute of Technology 1,904 586 30.78%
R308 University of San Francisco 1,086 264 24.31%
R309 Drew University 255 58 22.75%
R310 University of the Pacific (California -USA) 586 219 37.37%
R311 Seton Hall University 754 234 31.03%
R312 University of St. Thomas 656 172 26.22%
R313 DePaul University 1,081 400 37.00%
R314 Clarkson University 676 321 47.49%
R315 Hofstra University 774 242 31.27%
R316 Mercer University 758 215 28.36%
R317 Adelphi University 841 206 24.49%
R318 St. John Fisher College 232 73 31.47%
R319 Immaculata University 181 15 8.29%
R320 University of La Verne 429 58 13.52%
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Appendix A: RG user sample of Chinese and U.S. research universities



