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Abstract: International collaboration is one of the effective ways to enhance the impact of scientific
research papers. In this research, international research collaboration papers published by world-class
universities in the field of humanities and social sciences from 2015 to 2019 were selected as the
research object, and the effective enhancement of the impact of international research collaboration
papers was found to not be dependent on expanding the scale of international research collaboration,
but rather on selecting researchers with different international backgrounds and from high-level
institutions for collaboration. It was also discovered that, in the field of humanities and social sciences,
despite a relatively low proportion of international research collaboration papers being led by Chinese
scholars, the Chinese research is characterized by a higher impact compared with the research led
by non-Chinese scholars. In light of this, a series of proactive measures should be taken by China’s
world-class universities, such as actively participating in and initiating international collaboration,
selecting high-level research collaborators, and attracting scholars from different countries to engage
in research collaboration in the field of humanities and social sciences.

Keywords: international collaboration; scientific research impact; impact factors

1. Introduction

Scientific research collaboration is one of the effective ways to enhance the innova-
tion and impact of scientific research (Katz and Martin 1997), and high-level researchers
often boast of an extensive network of international partnerships (Abramo et al. 2011a).
According to the “Report on the Status of China’s International collaboration in Science and
Technology” released by the National Center for Science and Technology Evaluation (NC-
STE) in 2017, China has reached the third place (after the USA and UK) in the world in terms
of the scale of its international collaboration papers, with collaborators distributed in 188
countries and regions, basically covering entire the global academic network. In the process
of China’s higher education shifting from scale expansion to qualitative development, the
scale of international collaboration papers has risen sharply, requiring researchers to show
solicitude for the quality of international scientific research collaboration, explore the fac-
tors that enhance the impact of international scientific research collaboration, and provide
references for China to build world-class universities and promote an innovation-driven
development strategy.

Since the beginning of the 21st century, humanities and social sciences have played
an important role as bridges and links in international exchanges and global governance.
It was pointed out that social science covers a variety of complex issues and disciplines,
and social science is of great significance not only to research and teaching, but also to
government policy making (Wood et al. 2007). Under the background of globalization,
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international collaboration in social sciences is conducive to the participation of all countries
in the process of global governance, and in-depth collaboration in social sciences by
researchers from all over the world contributes to the clarification and analysis of the
manifestations of global issues in countries around the world, thereby providing a factual
basis for better formulation of global governance policies. Similar to social sciences, the
humanities also play an important role in international cultural exchanges. As early as 2007,
the European Commission proposed at the conference “Social Sciences and Humanities in
Europe: New Challenges and New Opportunities” that the humanities can contribute to
cross-cultural exchanges and eloquent skills for this diverse world, and promote global
exchanges (Parker 2007). The current exchange activities of countries around the world
rely more on the valuable information provided by humanities research, aiming to enhance
international exchanges and understanding, so that all countries in the world can live
together and share prosperity under the concept of community of human destiny. China’s
international status has been increasing and has a great influence on global affairs, so it
is necessary to choose a Chinese high standard university as the research object, which
undertake most important international cooperation tasks.

In 2015, Chinese government issued the world first-class universities and world first-
class disciplines project in order to improve the comprehensive strength of higher education
in China. Promoting international exchanges and collaboration is one of the five major tasks
in the project. World-class universities have played an important role in the development
of international collaboration and research. Based on the importance of humanities and
social science in international exchanges and collaboration, analysis was carried out on
the international scientific research collaboration papers of 42 world-class universities in
China, with the purpose of exploring the factors that enhance the impact of international
scientific research collaboration papers, and providing a reference for Chinese universities
to seek better international research collaborators and carry out higher-level international
research collaboration in the field of humanities and social sciences.

2. Literature Review

As an important form of reflecting researchers’ scientific research output, scientific
research papers are a typical embodiment of international scientific research collaboration
achievements. Price pointed out that, as human beings enter the era of big science, scientific
research collaboration will become a common trend (Price et al. 1982). It is also a common
practice for existing research to reflect the impact of international scientific research col-
laboration based on papers (Ye et al. 2017; Qiu and Zeng 2013). It is generally believed
that international collaboration can effectively improve the impact of scientific research
papers, but current research usually only analyzes the differences between international
collaboration papers and local papers from a comparative perspective.

From the perspective of relevant research with countries as the comparative unit,
existing research generally believes that, whether for developed countries or developing
countries, the impact of international collaboration papers is higher than that of domestic
research papers. According to the conclusion of Italian universities as research objects, the
research output and quality of researchers are significantly positively correlated with the
degree of international collaboration (Abramo et al. 2011b). In contrast, the conclusion
of taking British universities as research objects shows that the average impact of British
international collaboration papers is higher than that of national scientific research papers
(Adams et al. 2007), while the conclusion of major research output countries as research
objects shows that international collaboration can effectively improve the scientific research
quality of papers (Lancho-Barrantes et al. 2013). It is unanimously agreed by relevant
research based on country comparisons that international collaboration papers are more
influential and spread more widely than non-international collaborative papers.

Nevertheless, there are differences in the research conclusions obtained from the
relevant research taking disciplines as comparative units. Existing research has found
that international collaboration research papers have a higher impact compared with
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international scientific research collaboration papers and non-international scientific re-
search collaboration papers in the fields of chemistry, life sciences, biomedicine, astronomy,
etc. (Narin et al. 1991; Bordons et al. 1996; Van Raan 1998; Glanzel and Schubert 2001;
Glanzel and Lange 2002; He 2009; Suarez-Balseiro et al. 2009; Puuska et al. 2014). It was,
however, found that the research quality of international collaboration papers shows no
obvious advantage in the field of finance (Avkiran 1997). Such differences in research
conclusions may be attributed to differences in disciplinary characteristics and national
research environments.

In addition, some research has been carried out specifically to compare specific institu-
tions, and their conclusions differ significantly. For example, research on top universities
in the United States and the European Union found a significant positive relationship
between international research collaboration and the quality of papers (Adams et al. 2005;
Barjak and Robinson 2008). However, the research with Louis Pasteur University as the
analysis object found no evidence that international collaboration contributes to scientific
research productivity and impacts (Carayol and Matt 2004).

It can be concluded by combing the previous research and related conclusions that
the existing research mainly focuses on the comparison of the impact of international
collaboration papers and non-international collaboration papers. Although some research
has also explored the impact of international collaboration on scientific research from the
perspective of relevance, the research conclusions vary among different institutions and
disciplines. It is worth noting that few studies have explored the factors that affect the im-
pact of collaboration papers in this research process, which may be due to the lack of access
to vast amounts of data on the author’s collaboration background information. Based on
the previous research foundation and research limitations, this research was carried out to
explore the related factors that affect the international research collaboration papers on the
humanities and social sciences in China’s world-class universities, and to analyze the im-
pact of the author-related background information obtained by Python crawler technology
on international scientific research collaboration papers, so as to better guide the domestic
high-level colleges and universities to conduct international research collaboration.

3. Research Design and Data Acquisition
3.1. Research Hypothesis

In general, a citation is a typical variable which measures the impact of international
collaboration research papers (Van Raan 1998). There are also some other indicators devel-
oped which intend to reflect the impact of scientific research papers. It is worth noting that
there are differences in the conclusions of previous studies using different indicators to mea-
sure the impact of scientific research. FWCI (Field-Weighted Citation Impact) is often used
in various studies to measure the impact of scientific papers; as a result, the FWCI of papers
has a bearing on whether to carry out international collaboration (Leydesdorff et al. 2017),
and international collaboration plays a greater role in improving the quality of scientific
research publications of young universities (Khor and Yu 2016). However, it was found that
scientific collaboration failed in improving the quality of scientific papers in the research of
measuring the impact of scientific papers by citations (Roosa and Julia 2005). As more and
more problems are exposed in the evaluation of citations, FWCI is commonly incorporated
into existing studies to judge the impact of research papers. FWCI reflects the ratio of
citations of a paper to citations per paper of the same discipline, year, and type. Compared
with citations of a paper, FWCI can be utilized to better control the effect from disciplines
and time on citation. Therefore, in this research, FWCI was taken as a dependent variable
to characterize the impact of scientific research achievements, so as to measure the impact
of international research collaboration papers more accurately.

This research is dedicated to exploring the factors that improve the impact of inter-
national scientific research papers, with its key to research design of the determination of
relevant independent variables. Despite that few existing researches have explored the
causal relationship between the variables and the impact of international collaboration
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papers, a series of factors contributing to the impact of international scientific research
collaboration papers have also been reflected in relevant studies.

First of all, from the perspective of scholars, the academic level of researchers is
the primary factor affecting the impact of scientific research papers. Previous studies
have found that researchers involved in international collaboration generally have high
academic achievements and status (Kwiek 2020), personal academic impact is an impor-
tant variable affecting international collaboration (Payumo et al. 2017), personal research
performance has a positive impact on the degree of international collaboration of scien-
tists (Abramo et al. 2011b), and international collaboration can effectively promote the
improvement of personal academic impact (Yao et al. 2013). International collaboration
with high-level researchers can often improve the popularity of research. In the process of
international collaboration research, the academic achievements of participants are also an
important factor to promote the completion of international collaboration (Jeong et al. 2011).
Therefore, in many studies, researchers’ research performance, academic achievements,
and academic impact are regarded as important factors affecting international collaboration
(Abramo et al. 2011b). The H-index, as a common indicator to measure the impact of
scientific researchers, can not only reflect the academic output of scientific researchers,
but also reflect their overall impact. Therefore, the H-index was utilized as an important
indicator to measure the ability of researchers in this research.

Furthermore, with the deepening of internationalization, factors affecting the effec-
tiveness of international collaboration include the academic impact of researchers, while
the number of people participating in research is also an important variable affecting the
impact of scientific research. Scholars with diverse knowledge backgrounds are capable of
pooling wisdom, learning from each other’s strengths, making up for research deficiencies,
and improving the quality of research. Numerous studies have shown that there is a
positive relationship between the size of researchers involved in collaboration and the
impact of research. Previous studies have found that in China, the scale of a research
team is positively correlated with the impact of research, and the smaller the scale of
collaboration, the lower the impact (Quan et al. 2019). The results of a Norwegian inter-
national collaboration analysis also show that the size of the research team has a positive
effect on both the quality and quantity of research (Kyvik and Reymert 2017). However,
different researchers have obtained different results in different research fields. It has been
found that in the field of educational technology, there is a significant positive correlation
between the number of authors of international collaboration and the number of papers
cited (Guo et al. 2015), but the quality of international collaboration papers in the field of
humanities has no obvious advantage (Puuska et al. 2014). Based on the discussion on the
relationship between research team size, research team level and paper impact in previous
studies, the following hypotheses were made in this research:

Hypothesis 1 (H1). In the field of humanities and social sciences, the higher the total H index of par-
ticipants in international collaboration papers, the greater the impact of papers on scientific research.

Hypothesis 2 (H2). In the field of humanities and social sciences, the greater the number of partic-
ipants in international collaboration papers, the greater the impact of papers on scientific research.

In addition to focusing on the information characteristics of the authors themselves,
previous studies have shown that the number of units involved in scientific research papers
is also an important factor affecting the quality of scientific research papers. Researchers
from different institutions are often able to complement each other with their discipline
background knowledge and research skills, thus achieving scientific research innovation.
According to the research on papers published by Harvard University, publications with
more institutional participation tend to be cited more frequently (Gazni and Didegah 2011).
In addition, scientific research impact can be effectively improved by the diversity of
the team, but such a diversity needs to be moderate because maximum diversity does
not lead to maximum performance (Barjak and Robinson 2008). It is worth noting that
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although different research backgrounds and cultures can be reflected by team diversity,
the degree to which different indicators reflect cultural diversity varies. Compared with
different institutions, differences in background and knowledge between collaborators can
be reflected by the number of countries involved. It has been pointed out by some studies
that the number of countries participating in international collaboration is an important
factor affecting international collaboration (Prakasan et al. 2014). The more countries par-
ticipating in international collaboration, the greater the impact (Guerrero Bote et al. 2013),
although the high citation brought by such multinational collaboration may be caused
by audience effect (Wagner et al. 2019). Based on the existing research conclusions, the
following hypotheses are made in this research:

Hypothesis 3 (H3). In the field of humanities and social sciences, the more institutions are
involved in international collaboration scientific research, the greater the impact of papers on
scientific research.

Hypothesis 4 (H4). In the field of humanities and social sciences, the more countries are involved
in international collaboration research, the greater the impact of papers on scientific research.

In addition to considering the quantitative information in the institutional background
of authors participating in international scientific research collaboration, the level of in-
formation reflected by their institutional background should also be taken into account.
It has been pointed out that the establishment of international collaboration can be af-
fected by the research resources owned by the collaborators (Chang and Huang 2016),
while the mode of international collaboration will be affected by the academic excellence,
technological development level, as well as external financial incentives of cooperative
institutions (Jeong et al. 2011). World-class universities tend to have abundant research
resources and high-level research teams, so the number of the world’s top 100 universities
which come from the Shanghai Ranking List 2020 participating in international research
collaboration was taken as an independent variable in this research. It should be noted
that the input of scientific research resources in universities has a bearing on the com-
prehensive strength of the country where the universities are located. Previous studies
have found that developing countries or small countries can enhance the impact of their
scientific research collaboration by conducting scientific research with developed countries
(Chinchilla-Rodriguez et al. 2012). Such scientific and technological collaboration with
countries with disparate economic and technological levels can bring better citation ben-
efits (Hsiehchen et al. 2018), and collaboration with developed countries like the United
States can effectively increase the impact of scientific research (Sud and Thelwall 2016).
Research also shows that the size of R&D investment is an important variable affecting
the impact of scientific research output, and in social science research, collaboration with
countries with high R&D investment has the greatest benefits (Bordons et al. 2015). Devel-
oped countries tend to have higher R&D investment, so the research hypothesis was put
forward as follows:

Hypothesis 5 (H5). In the field of humanities and social sciences, the more high-level universities
(the top 100 in the world) participate in international collaboration, the higher the impact of papers
on scientific research.

Hypothesis 6 (H6). In the field of humanities and social sciences, the more institutions from
developed countries participate in international collaboration, the higher the impact of papers on
scientific research.

It should be noted that although international collaboration plays an obvious role in
promoting the impact of scientific research, the contributions of authors from different
institutions are often different in the process of international collaboration. Studies have
pointed out that if non-native scholars act as correspondent authors, it will help to improve
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the citation rate of research (Nguyen et al. 2017); countries with less resources have greater
impacts on scientific research when they are not in a leading position in research (Chinchilla-
Rodriguez et al. 2019). This research was carried out to explore the influencing factors of
international scientific research paper collaboration in the field of humanities and social
sciences, where the position and contribution of participating institutions in international
research collaboration were reflected in terms of whether they were the first completion
unit. For this reason, in this research, whether a world-class university is the first publishing
institution is taken as a control variable that affects the level of international collaboration
in humanities and social science research in China.

3.2. Data Samples

Scopus is one of the most popular databases in the world. It includes more than
75 million records and contains most of the articles which are collaborated on by interna-
tional scholars. As international collaboration papers are usually written in English, the
database contains most of the collaboration research papers. Based on the Elsevier Scopus
database, the following information was summarized in this research: the citations, FWCI,
and the sum of the H index of the paper co-authors for each international collaboration
paper published by 42 China’s world-class universities in the field of humanities and
social sciences from 2015 to 2019, as well as the number of the top 100 universities in
the institutions where the authors belong to, the scale of the paper team, the number of
countries involved in the paper, the number of developed countries involved in the paper,
the number of institutions involved in the paper, and whether the paper belongs to the first
author in China’s “double first-class” universities; a total of 13,331 papers in the field of
humanities and social sciences were obtained. The data acquisition method is shown in
Table 1 below.

Table 1. Data acquisition and calculation method.

Data Variable Data Acquisition Method
Citations Direct extraction
Paper FWCI Direct extraction

Relevant authors of this paper were screened

f the author’s H ind e
Sum of the author’s H index and their H indexes were summed up

International institutions were screened to
count the number of top 100 universities
among them

Number of top 100 universities in the
international rankings of affiliated institutions

Number of authors Count the number of authors

Count the number of countries covered by

Number of tries involved in th
umber of countries involved in the paper the authors

Number of developed countries involved in Count the number of developed countries
the paper covered by the authors

Calculate the number of institutions covered

Number of institutions involved in the paper by the authors

Whether China’s world-class universities are

. . Direct extraction
the leading units or not !

3.3. Model Design

Based on the research hypothesis, the explanatory variables of this research are the
citations and FWCI of papers, and the independent variables are the total H index of
authors, the number of authors, the number of institutions involved, the number of high-
level institutions involved, the number of cooperative countries involved and the number
of developed countries involved. The model equation constructed according to the research
hypothesis is as follows:
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FWCI = o1 + 31 X Xn + By x Control + 6; 1

where o and (3 represent coefficients of constant term and explanatory variable, respectively,
Control indicates the control variable and 6 means the random error term.

Since all variables in this research are continuous variables, the ordinary least squares
(OLS) method was used to estimate the coefficients of Equation (1). At the same time, the
literature of humanities and social sciences was tested separately in this research to further
verify the stability of the model and the reliability of the conclusion.

4. Empirical Analysis
4.1. Descriptive Analysis

From the basic situation of data acquisition, a total of 13,331 international scientific
research collaboration papers were published by 42 China’s world-class universities from
2015 to 2019, among which the average papers were cited 7.62 times, the average discipline
standardization impact of each paper was 1.72, and the sum of the average author’s H index
reached 60.95. The average number of authors per paper is 4.67, involving 2.32 countries,
of which the average number of institutions from developed countries is 1.18. Among
the cooperative universities, an average of 3.32 institutions were involved in each paper,
with an average of 0.50 institutions from world-class universities. The overall situation
shows that China’s universities have a high level of international collaboration research in
humanities and social sciences, with FWCI exceeding the global average. Moreover, the
authors of collaboration papers have a great impact on scientific research and a wide range
of international collaboration, with each paper involving an average of two countries, and
at least one of them is a developed country. See Table 2 below for details.

It is worth noting that in international scientific research collaboration, the proportion
of international collaboration in humanities and social sciences led by China’s world-class
universities is low, accounting for only 42.61%.

Table 2. Descriptive analysis of data.

Descriptive Statistic

Variable Quantity
Minimum Maximum Mean Value Standard Deviation

Citations 13,331 0 641 7.62 17.59
Field-Weighted Citation Impact (FWCI) 13,331 0 120.23 1.72 3.59

H index 13,331 0 15,690 60.95 151.26
Number of top 100 institutions to which participants belong 13,331 0 25 0.50 0.84
Number of authors 13,331 2 301 4.67 4.78
Number of countries to which participants belong 13,331 1 42 2.32 132
Number of participants involved in developed countries 13,331 0 24 1.18 0.91
Number of institutions to which participants belong 13,331 2 99 3.32 2.82

4.2. Variable Correlation and Multicollinearity Test

In this research, the correlation test between the variables was preliminarily conducted
to better explore the relationship between the respective variables and the dependent
variables, and the test results in Table 3 found that there was a significant correlation
between all variables.

According to the pre-analysis of the data, there is a significant correlation among the
factors affecting the dependent variable, which will lead to a multicollinearity problem to a
certain extent. Therefore, the multicollinearity test was carried out in this research, and the
analysis results in Table 4 showed that the VIF values of the respective variables were all
less than 10, indicating that there was no multicollinearity problem between the variables
in the regression model, and the regression equation was reliable.
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Table 3. Correlation test.

Field- Number of Top Number of Number of Number of
Weighted H 100 Institutions =~ Number  Countriesto  Participants  Institutions
Variable Citations  Citation Index to Which of Which Involved in the
Impact Participants Authors  Participants Developed Participants
(FWCI) Belong Belong Countries Belong to
Citations 1
Field-Weighted 0.67 *** 1
Citation Impact (FWCI) ’
H index 0.15 *** 0.12 *** 1
Number of top 100
institutions to which 0.12 *** 0.12 *** 0.44 *** 1
participants belong
Number of authors 0.12 *** 0.11 *** 0.80 *** 0.52 **+* 1
Number of countries to
which participants 0.11 = 0.13 *** 0.39 *** 0.43 *** 0.62 *** 1
belong
Number of participants
involved in developed ~ 0.13 *** 0.14 *** 0.42 #** 0.49 *** 0.59 *** 0.89 *** 1
countries
Number of institutions
to which participants 0.15 *** 0.15 *** 0.62 *** 0.58 *** 0.81 *** 0.77 *** 0.74 == 1
belong
Note: “***” means a significance level of 1%.
Table 4. Multicollinearity test.
Variable VIF 1/VIF
H index 2.1 0.48
Number of top 100 institutions to which participants belong 1.49 0.67
Number of authors 4.68 0.21
Number of countries to which participants belong 9 0.11
Number of participants involved in developed countries 7.26 0.14
Number of institutions to which participants belong 5.97 0.17

4.3. Analysis of the Impact of International Research Collaboration Papers Based on the Level of
Discipline Standardization

In this research, OLS regression was used to process the data by stata 14.0. The
heteroscedasticity test results of the regression equation showed that the random error
term in the overall regression function did not satisfy the hypothesis of homovariance, so
Robust (robust standard error) analysis was adopted in this research. Since the number
of authors, the number of institutions, and the number of countries to which participants
belong are scale variables, which tend to show an inverted U-shaped relationship with
the explained variables, the analysis results were included in their quadratic terms for
interpretation. At the same time, the regression results of social sciences and humanities
were presented in this research to further verify the stability of the regression equation.
The specific results are shown in Table 5 below.

Hypothesis 1 predicts that the research impact of international collaboration papers
can be significantly enhanced by the overall impact of the authors. As can be seen from the
research results of Model 1, under the premise of other conditions remaining unchanged,
the FWCI level of international collaboration papers increases by 0.011 units when the
total H index of authors of international research collaboration papers increases by 1 unit.
This hypothesis provides statistical support at the significance level of 1%, indicating that
Hypothesis 1 is valid.
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Table 5. Regression analysis results (dependent variable is the impact of discipline standardization).

Variable Model 1 Model 2 Model 3
(Humanities and Social Sciences)  (Social Sciences) (Humanities)
H index 0.017 *** 0.017 *** 0.014 ***
Number of authors -0.037 * —0.042 ** —0.271 **
Number of institutions to which participants belong 0.045 0.059 —0.007
Number of top 100 institutions to which participants belong 0.165 *** 0.172 *** 0.257
Number of countries to which participants belong 0.169 * 0.14 0.677 *
Number of participants involved in developed countries 0.061 0.058 —0.419
Are domestic universities the signature unit of the first author? 0.146 *** 0.15 *** 0.12
Quadratic term of the number of authors —0.002 *** —0.002 *** 0.006
Quadratic term of the number of participating institutions 0.001 0.001 0.001
Number of countries to which participants belong —0.006 ** —0.005 —0.025 ***
Cons 0.589 *** 0.611 *** 1.299
N 13,331 12341 2353
R2 0.067 0.071 0.024
F 7.629 7.273 165.392

Note: “***” means a significance level of 1%, “**” indicates a significance level of 5%, and “*” refers to a significance level of 10%.

Hypothesis 2 predicts that the research impact of international collaboration papers
can be significantly enhanced by the number of authors participating in international
scientific research collaboration papers.

As can be seen from the research results of Model 1, the number of the authors
of the paper and their quadratic coefficients have a significant impact on the impact of
international collaboration papers. However, according to the calculation of their quadratic
coefficients and symmetry axis, the overall impact shows a decreasing trend in the interval
(the number of authors is greater than 0); that is, under the premise of other conditions
remain unchanged, the more the number of authors, the less the impact of international
scientific research collaboration papers, indicating that Hypothesis 2 is not valid.

Hypothesis 3 predicts that the more institutions are participating in international
collaboration, the greater the impact of international collaboration papers. As can be seen
from the research conclusion of Model 1, the institutions the participants belong to and
their quadratic terms have no significant impact on the international collaboration papers,
indicating that Hypothesis 3 is not valid.

Hypothesis 4 predicts that the greater the number of countries participating in interna-
tional collaboration, the greater the impact of research papers on international collaboration.
As can be seen from the results of Model 1, the number of countries to which participants
belong and their quadratic terms can significantly affect the impact of scientific research.
However, according to the calculation of their quadratic coefficients and symmetry axis,
the overall impact shows an inverted U-shaped impact within the interval (the number of
countries is greater than 0); that is, when the number of national collaboration is less than
14, the more countries participating in the collaboration, the greater the impact of scientific
research papers, and when the number of international collaboration is greater than 13, the
impact will decrease. The research results show that Hypothesis 4 is not valid.

Hypothesis 5 predicts that the greater the number of teachers from high-level uni-
versities participating in international scientific research collaboration papers, the greater
the impact of scientific research collaboration papers. As can be seen from the research
results of Model 1, under the premise of other conditions remain unchanged, the FWCI
of scientific research papers can increase by 0.169 units for each additional world-class
university participating in international research collaboration. This hypothesis provides
statistical support at the significance level of 1%, indicating that Hypothesis 5 is valid.

Hypothesis 6 predicts that the greater the number of developed countries participating
in international research collaboration papers, the greater the impact of research collabo-
ration papers. As can be seen from the research results of Model 1, under the premise of
other conditions remaining unchanged, the number of participation backgrounds from
developed countries has no effect on the promotion of scientific research impact, indicating
that Hypothesis 6 is not valid. According to the results of overall regression analysis, Hy-
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pothesis 1 and Hypothesis 5 are valid, while Hypothesis 2, Hypothesis 3, Hypothesis 4, and
Hypothesis 6 are not. The verification results of Hypothesis 2 show that the increase of the
number of people participating in international collaboration will significantly reduce the
impact of scientific research collaboration papers, and the verification results of Hypothesis
4 indicate that the diversity of national background of international collaboration papers
has an inverted U-shaped impact on the impact of scientific research papers. It is notewor-
thy that the regression results of control variables show that the impact of international
scientific research collaboration papers led by China is higher.

In this research, Robust (Robust standard error) analysis of OLS was carried out for
social sciences and humanities, respectively to further explore the factors affecting the
impact of research papers in social sciences and humanities and verify the stability of
hypotheses of this model. As can be seen from the regression results of model 2 and
model 3, the research conclusions are basically consistent with the overall regression results.
The difference lies in: for international research collaboration papers in social sciences, the
number of countries to which participants belong has no significant effect, but the number
of high-level institutions involved has a significant effect; for the humanities, the impact
of whether participants belong to high-level institutions is negligible, but the number of
countries involved has a significant impact.

5. Discussion and Conclusions

International scientific research collaboration in the humanities and social sciences
will contribute to the better participation of countries in the world in global governance
and the promotion of international cultural exchanges. In this research, the international
research collaboration papers on humanities and social sciences in world-class universities
are analyzed, and the influencing factors of promoting international research collabora-
tion papers are explored. Based on the analysis results of 13,331 international research
collaboration papers published by 42 universities, the following conclusions can be drawn.

Firstly, the key to enhance the impact of international research collaboration papers
lies not in the scale of international collaboration, but in whether high-quality collaborators
are selected. It can be seen from the research conclusion that the higher the overall H
index level of the paper participants, the more scholars involved in high-level universities,
and the higher the overall scientific research impact of the paper. This indicates that in
international collaboration, it is crucial to select authors who are active in the research
community and who can produce high-impact achievements. The research conclusion also
shows that the impact of discipline standardization of a scientific research paper will be
significantly reduced by the excessive number of participants in an international research
collaboration paper. This conclusion is consistent with the existing research conclusions
in the field of humanities: there is no significant advantage in the quality of papers
published in international collaboration with the increase of the number of participants
(Puuska et al. 2014). It should also be noted that many collaboration papers do not get
citations and their FWCI values are zero, which means the international collaboration
papers are not recognized by others. In this context, domestic researchers should cooperate
with influential scholars in the process of international collaboration, instead of passively
joining in or seeking more participants.

Secondly, more researchers with different backgrounds, especially those from high-
level universities, need to be recruited to participate in research to enhance the impact of
international collaboration in scientific research. It has been thought that diversification
of research teams is more beneficial to scientific research innovation than homogeniza-
tion (De Dreu and West 2001). The conclusion of this research also shows that the more
researchers in high-level universities are involved in international scientific research collab-
oration, the greater their scientific research impact. To explain this, the diversity of team
members’ backgrounds provides more research perspectives to analyze the problem in
different ways. In addition, researchers from high-level universities are often supported by
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more abundant research resources, which is more conducive to international exchanges
and investigations, thus enhancing the impact of research.

Thirdly, the scope of international collaboration should be expanded. Whether re-
searchers are from developed countries or not, the impact of research papers can be effec-
tively enhanced by attracting more international scholars to participate in the humanities
and social sciences research. In the research conclusion, the number of countries involved
in scientific research papers and the impact of scientific research papers present an inverted
U-shaped relationship, but the calculation results based on the symmetry axis show that
the proportion of samples in the decreasing interval is only 0.3%. It can therefore be judged
that in the field of humanities and social sciences, the wider the scope of international
scientific research collaboration, the greater the impact of scientific research collaboration.
This may be due to the fact that large-scale international humanities and social science
research can be transformed into effective policy results and widely disseminated in the
international scope.

Fourthly, compared with social sciences, research participants from high-level in-
stitutions have little impact, but have higher requirements on the internationalization
of research collaboration. This may be because the research of humanities is not highly
correlated with the material research support provided by universities, but more closely
correlated with the research environment and research characteristics of the country in this
field of humanities. More countries participating in the discussion and research can ensure
the acceptability of the research conclusions, thus enhancing the impact of international
collaboration papers on scientific research.

Fifthly, international research collaboration papers led by world-class universities are
more influential, which suggests that researchers from high-level universities in China
should actively participate in global international research collaboration. China, as the
largest developing country in the world, plays an increasingly important role in the process
of globalization and international affairs. Under this background, positive measures should
be taken by Chinese researchers, especially social scientists, to expand their international
horizons, actively participate in global governance, and play a role in promoting the con-
struction of a community with a shared future for mankind. In this research, China’s
world-class universities are taken as the object to explore relevant factors that can increase
the impact of international collaboration papers in the field of humanities and social sci-
ences. The results show that the scientific research level of collaborators, the number of
participants, the strength of the institution, and the degree of international collaboration
should be considered to enhance the impact of international collaborative papers. On the
one hand, the relevant factors affecting the impact of research papers are explored in this
research, and causal inferences are made on the relevant variables to verify several hypothe-
ses made by predecessors in the international collaboration research of universities. On the
other hand, focusing on the field of humanities and social sciences and exploring feasible
ways to improve the impact of humanities and social sciences can provide references for
China’s humanities and social sciences to better participate in global governance research
and promote international cultural exchanges.

However, it should be noticed that the findings of the research indicate that attention
should be paid to collaborators’ research reputation and the level of their institutions. Dur-
ing the process, researchers should also give comprehensive judgment of the research level
of the potential co-author. According to Merton’s theory, the Matthew effect exists in the
scientific community, which will lead to the unfairness of the recognition of achievements
(Merton 1968). The citation frequency of high-profile scholars is always much higher than
that of unknown scholars, who are still able to do valuable research. As a result, it would
also bring great advantage to cooperate with those scholars who are not famous at present.

Nevertheless, the following shortcomings still exist in this research: Firstly, since the
research object was only limited to China’s world-class universities and the time period of
the collaboration papers ranged from 2015 to 2019, some valuable papers may be not cited
during the period, although since FWCI was used to fix the problem, it would also bring
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bias to the conclusion; secondly, in the process of variable selection of this research, the
quantitative characteristics of domestic and international participants in the author-level
data are not separated due to the requirements of data processing technology. Thirdly, there
are also many international collaboration articles that are not contained in the database,
which might also influence the generality of the conclusion. In future research, such
problems need to be responded to and resolved.
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