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Abstract

The world's top four research university alliances were selected as research objects, and
comparative analysis method was used to compare and analyze the scientific research
productivity, scientific research influence and cooperation, and discipline group structure of the
university alliances. The overall profile and main characteristics of the disciplines of the
university alliances would reveal the gaps and characteristics of the disciplines of the international
top university alliances. The research results show that the IVY University Alliance has the
highest impact on standardized citations and the impact of disciplines relative to the global
average level. The RG university alliance has the highest number of scientific research papers and
the highest degree of international cooperation papers.The paper output of the C9 university
alliance increased the fastest. The four university alliances differ greatly in the presentation of the
discipline group structure.：Among the superior disciplines of the IVY, RG, and Go8 university
alliances, clinical medicine has the most outstanding performance. The C9 university alliance has
the most outstanding performance in material science.The study found that maintaining close
links between scientific research and international frontiers, optimizing the structure of disciplines,
and creating more peaks in discipline clusters have important enlightenment values for the
development of university alliances.

Keywords: University Alliances; First-Class Discipline; Scientific Research Output; Scientific
Research Influence

1. Introduction

University alliance refers to a flow of loose union builded by two or more universities which
have a common strategic goal and established by agreement or alliance. It is a advantage
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complementary, resource sharing, risk sharing, multi-directional union. The alliance between
universities is an important form and effective way to jointly obtain resources, exchange
resources with each other, and promote their respective development. Competitive Advantage
Theory believes that the basis for an organization to obtain a competitive advantage is the
organization's ability and resources, and the core competence based on resources and capabilities
is the source of competitive advantage (Leonard-Barton, 1992). The characteristics of the
university alliance are mainly reflected in three aspects:value, stability, and development.

The main reasons for establishing alliances between universities are as follows, obtaining
resources in the docking of national policies and obtaining resources in conjunction with other
universities. Carrying out strategic alliances among universities and other social organizations
will not only help universities concentrate their limited educational resources and strengthen the
construction of key links, but also help organizations with different advantages complement
cooperate with each other.

No matter how complete discipline categories of a university, it can not achieve a leading
position in every discipline area. In the system of university alliances, compared with other
universities, the human resources and academic resources of each university are all heterogeneous
resources. These heterogeneous resources will bring new core competitiveness to the universities
in the alliance, thereby these universities will gain a competitive advantage over other universities
and enhancing the overall strength of them.Obviously, improving national scientific and
technological capabilities and strength cannot only depend on the strength of a certain field or a
certain university. It requires the construction and development of a group of first-class
universities and disciplines.

Four top university alliances were selected as the research object in this study. Comparative
analysis method was employed to compare and analyze the top-ranked disciplines, research
productivity, research influence and cooperation, and discipline group structure of the university
alliance. The aim of this research is to explore the overall profile and main characteristics of a
group of top research-oriented disciplines of university alliances in the world, and then reveal the
gaps and characteristics of the top international disciplines of university alliances.

2. Related Work

2.1. Research on University Alliance

Educational sociologist Pierre Bourdieu (Wacquant, 1989) emphasized that the essence of the
university strategic alliance is the dynamic process of structural evolution in the field of higher
education. Professor Andrew (Gunn & Mintrom, 2013) of the University of Leeds in the United
Kingdom has researched and counted more than 20 international alliances of various regionals
and global universities. Inkpen (Inkpen, 2000) clearly pointed out that the alliance is a good way
to obtain tacit knowledge. Alliance partners learned experience independently or through zero-
sum games, so that all partners can gain value.
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Through resource coordination, exchanging and sharing between alliance members, scale
development can be achieved, the sustainability of inter-disciplines can be improved, and the
reputation and influence of alliance members in the field of the alliance and in the international
field can be improved, and more resources can be won for their own development and opportunity
(Teichler, 2009). The interdependence of resources is the fundamental reason for establishing a
strategic alliance, and the sharing and interdependence of resources can create the value of
"1+1>2" (Prahalad & Hamel, 1990). However, the actual operating results of most strategic
alliances are lower than expected, and the sustained momentum for development is insufficient.
Nearly half of the strategic alliances ended in failure (Kale, 2002). Resource Dependence Theory
believes that an organization is an open system, and needs to obtain a large number of scarce and
precious resources from the external environment (Dimaggio & Powell, 1983). When an
organization obtains resources, it depends on the professional field which it belongs. The
professional field determines the type of resources it needs (Dahlin & White, 1963). Therefore,
the closer the organizations are in the professional field, the greater the value of resource
exchange between them, the stronger the foundation for cooperation, and the more depth and
breadth of cooperation; otherwise, conflicts will arise. Contradictions are not conducive to
cooperation between organizations (Biermann, 2008).

From a cultural perspective, the cultural identity and integration of strategic alliances among
universities contributes to the formation of alliance relationships (Fedor, 1995).Cultural conflict
will affect the development and stability of the alliance, and cultural distance will hinder the
formation and operation of the alliance(Buckley 1996). Cultural misunderstandings can lead to
distortions in the transmission of information and knowledge. Therefore, maintaining cultural
sensitivity helps to increase the trust of both sides of the alliance (Saffu, 1999).

2.2. Discipline Evaluation Research

Internationally, the institutions for disciplinary evaluation include QS, ESI, etc. Each ranking
agency classifies and weights the disciplinary evaluation indicators. ESI is built on the SCI and
SSCI database. Through various indicators such as high-cited institutions, high-impact mechanics,
and high-cited papers, different sorting criteria such as 1% and 5% are set to count different
countries, disciplines, and scientific performance of institutions, papers, scholars (Klein & Chiang,
2004). The top 1% of ESI disciplines mainly use the number of published papers, citations and
average citation of papers to rank the level of disciplines. Price (1965) first proposed to probe the
research front based on highly cited papers and characterize the research front as a recently
published and frequently cited paper collection. In the related research of evaluating countries and
institutions based on research frontiers, Igami (2007), Mukherjee (2001), Starodubov (2012), Sun
(2016) and other scholars did some research on comparatively analyzes of the performance of
different countries and institutions on the research front from the aspect of the research frontier
contribution (number of core papers), attention (number of cited papers), international
cooperation (number of international collaborative papers). In addition, 75% of the data used in
the American Newsweek Global University Rankings is derived from literature measurement data,
including the number of academic papers, the number of citations per article, and the number of
highly cited papers. The evaluation of the research strength of universities in specific discipline
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areas is based on the output of scientific research results (Morse, 2009).The index design of many
university or discipline rankings focuses on "research output", "internationalization" and other
aspects (UNESCO, 2005). The internationalization trend of higher education has integrated the
international dimension into the whole process of university personnel training, scientific research
and service functions (KNIGHT, 1995).

Although researchers on discipline evaluation are highly controversial, the positive impact of
discipline evaluation cannot be ignored. On the basis of reflection and criticism, the current
evaluation status has many areas which need to be standardized and improved. By analyzing the
course of discipline evaluation, combining with different appraisal methods and practical
experience, the discipline category evaluation is effectively carried out, and the continuous
formation of a scientific evaluation model is an inevitable product of social development.

3. Data Sources and Methods

3.1. Data Sources

The ESI (Essential Scientific Indicators) database is an authoritative tool for collecting and
reflecting citations of papers from 22 major disciplines in various countries introduced by ISI US
Science and Technology Information.

It can fully reflect the quality of papers and international competitiveness of various academic
institutions. ESI has been widely used in academic evaluation and analysis by academia, mainly
because of internationally available databases, comprehensive data sources (Web of Science),
mature platforms (InCites, ESI), and reliable indicators (CNCI) etc. The 22 disciplines divided by
ESI are arranged in alphabetical order as follows, Agricultural Science, Biology & Biochemistry,
Chemistry, Clinical Medicine, Computer Science, Economics & Business, Engineering,
Environment/Ecology, Geosciences, Immunology, Materials science, Mathematics, Microbiology,
Molecular Biology & Genetics, Multidisciplinary, Neuroscience & Behavior, Pharmacology,
Physics, Plant & Animal Science, Psychiatry/Psychology, Social Sciences--general, Space
Sciences.

Table 1. Information of the four major university alliances

Alliance name
Alliance

Abbreviation
Number of
members

Established Country District

The Ivy League IVY 8 1954 the United States America

The Group of Eight Go8 8 1999 the United Kingdom Oceaniaand

The Russell Group RG 24 1994 Australia Europe

The China Nine Schools
Alliance

C9 9 2009 China Asia
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This study selected ESI data from 2015 to 2025. The main evaluation indicators are
Productivity, Impact, and Collaboration. The selected research objects are the American Ivy
League (Ivy league, Ivy), the British Russell University League (The Russell Group, RG), the
Australian Eight School Alliance (Group of Eight, Go8), the Chinese Nine School Alliance (C9).
There are 49 universities (Table 1). The four alliances are from Asia, North America, Europe, and
Oceania. They basically cover all regions of the world that are advanced in higher education. And
the universities included in these alliances are all leaders in research universities in their regions,
so it is a typical representative of the top research university alliances in various regions of the
world.

3.2. Methods

This comparative research takes each university alliance as a analysis unit, selects the top four
university alliances and compares the first-class disciplines of the university alliances. We
analyzed the scientific research productivity, scientific research influence and cooperation,
disciplinary group structure differences, and then analyzed the overall difference of disciplines in
the university alliances. Among them, the number of first-class disciplines represents the strength
and popularity of the school’s disciplines, scientific research is one of the most important
functions of the university, and the quantity and quality of scientific research output represent the
university’s scientific research level. The level of scientific research influence represents the
influence of disciplines; the structure of discipline group represents the layout structure of
disciplines.

The overall profile and main characteristics of a group of the world's top university alliances
were analyzed through the comprehensive comparative analysis of the alliance. We compared the
advantages and gaps between top university alliances, and summarized the implications from the
world's top university alliances for domestic and foreign scholars.

4. Comparative Analysis of the First-Class Disciplines in the Four Major Alliance
Universities

4.1. Analysis of Scientific Research Output Scale

In scientometrics research, the number of published papers is usually used to measure the scale
of scientific research output. The total number of citations and the average number of citations per
article reflect the overall academic influence and quality of scientific research achievements.
Table 2 presents the research output and influence indicators of the four university alliances from
2015 to 2025. In terms of the scale of scientific research output, the Russell Group in the UK has
the highest total number of papers, reaching over 1.37 million, which is significantly ahead of
other alliances. The China C9 University Alliance ranked second with over 1.12 million papers,
demonstrating the rapid increase in the scale of scientific research output over the past decade. In
contrast, the number of papers published by the Ivy League in the United States and the Go8
Alliance in Australia is relatively low, at 790,000 and over 620,000 respectively.
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In terms of academic influence indicators, the Russell Group also maintains its leading position
with a total citation count of over 43.9 million. The Ivy League ranked second with over 28.19
million times, while the C9 League followed closely with over 26.88 million times. The gap
among the three has relatively narrowed. In terms of average citations per article, the Ivy League
of the United States has an average citation rate of 35.6, significantly higher than other alliances,
demonstrating its advantages in the quality and influence of individual research achievements.
The average citations of the Russell Group and the Go8 Alliance are 31.9 and 29.5 respectively,
while the average citation of the C9 alliance is 23.9, still showing a certain gap (Table 2).

Overall, the C9 University Alliance in China has taken the lead globally in terms of the scale of
paper output. However, in terms of research influence, especially the average citations per paper,
it still lags behind the Ivy League and the Russell Group. This indicates that while the C9 alliance
universities are expanding their research scale, they also need to further enhance the output of
high-quality achievements to strengthen their influence and competitiveness in the international
academic community.

Table 2. Comparison of scientific research output indicators of the four major alliances

Alliance
Abbreviation

Year of
publication

Number of

papers
Citations Papers Cited

C9 2015-2025 1126776 26881618 23.9

RG 2015-2025 1378107 43903039 31.9

Go8 2015-2025 625134 18464373 29.5

IVY 2015-2025 791949 28194466 35.6

Figure 1 shows the overall trend of research paper output of the four university alliances from
2015 to 2025. Overall, the number of papers in each alliance has shown a trend of first rising and
then slightly declining, but there are significant differences in growth rate and scale. Among them,
the Russell Group of the UK maintained the highest level of scientific research output throughout
the entire period and continuously held a leading position. The number of papers published by the
C9 University Alliance in China has grown most rapidly, with a significant increase. Over the
past decade, its research capacity has continuously expanded and gradually approached that of the
Russell Group in the later stage, demonstrating a strong development momentum. The overall
output scale of the Ivy League in the United States has maintained a relatively stable level, but the
growth rate is limited and has declined to some extent in the later stage. The gap with the C9
League in China has gradually narrowed. In contrast, the number of papers published by the
Australian Go8 consortium in each year has consistently been at the lowest level among the four
major consortia, and the growth rate has also been relatively limited. Overall, the scale of
scientific research output of the four major alliance universities has been continuously expanding,
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but the growth of the C9 alliance in China is particularly prominent, with its scientific research
strength showing a significant upward trend among international university alliances.

As shown in Figure 2, the growth rate of articles published by each alliance was relatively
stable in the early stage, fluctuated in the middle stage, and generally declined in the later stage.
However, there are significant differences in the growth rate performance among different
alliances. The growth rate of papers in the China C9 University Alliance has shown a higher
growth trend than that of other alliances in multiple stages, demonstrating its continuous driving
force for the expansion of scientific research output. The growth rate of the Australian Go8
university alliance had a slight edge in the early stage, approaching that of the C9 alliance and
once exceeding that of the Russell Group and the Ivy League. However, in the middle and later
stages, the growth rate declined more significantly and the advantage was no longer prominent.
The growth rates of the Ivy League in the United States and the Russell Group in the United
Kingdom have been relatively moderate overall, with limited fluctuations in most years, and they
are generally in the second tier. From an overall trend perspective, although the growth rates of
the four major alliances all declined in the later stage, the growth performance of the C9 alliance
remained the most prominent, indicating that it has stronger growth potential in enhancing the
intensity of scientific research output. In contrast, the scientific research expansion of the other
alliances has relatively stabilized or slowed down.

The differences in the scale and growth rate of paper output among various alliances mainly
stem from the variations in the structure of scientific research systems and the focus of evaluation.
The Russell Group has obvious scale advantages, but its system tends to be stable and its growth
momentum is limited. The Ivy League and the Go8 Alliance place more emphasis on the quality
of scientific research, and thus their publication expansion is relatively moderate. The outstanding
growth rate of the C9 Alliance is closely related to the quantity-oriented quantitative assessment
standard in China and the continuously increasing investment in scientific research.

Figure 1. Comparison of the number of papers issued Figure 2. Comparison of the growth rate of the

By universities in the four major alliances four major leagues' papers

Note: Figure 2 The paper increase = the next stage value / the previous stage value. The first stage value is
the ratio of the 2016 value to the 2015 value, the second stage value is the ratio of the 2017 value to the 2016
value, and so on, and the tenth stage value is the ratio of the 2018 value to the 2017 value.
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The total number of papers in RG university alliance is much higher than other alliances. The
main reason is that the number of RG university alliance members is larger than other alliances,
but the growth rate of papers is still far behind that of the other three university alliances.

4.2. Analysis of the Academic Influence of University Alliances

Scientific research influence is an important indicator to measure the quality of scientific
research, and represents the international influence of a certain discipline. Therefore, this research
uses three indicators to reflect the influence of academic research which are the percentage of
international cooperation papers, the influence of discipline normative citations, and the influence
relative to the global average.

Whether in the field of natural sciences or humanities and social sciences, cooperation is
indispensable. Cooperation is essentially a symbiotic connection.The deeper the level of scientific
research cooperation, the clearer the rules of cooperation, the stronger the foundation of the
cooperation culture, and the quality of scientific research results will continue to improve (Cantor,
2010).The university is an open organization. The internationalization of higher education has
become an important indicator of the development of a country’s education in the world. It is also
a necessary trend for the development of universities. The level of international cooperation
papers has become an important factor which affects the development of discipline.

Figure 3. The average percentage of international cooperation papers of the four major alliances in 2015-
2025

From the perspective of international collaborative papers, the statistics in Figure 3 show that
there are significant differences among the four university alliances in terms of the proportion of
international collaborative papers. The Russell Group of the UK and the Go8 Alliance of
Australia have the highest proportion of international cooperation, both exceeding half, indicating
that their scientific research activities are deeply integrated into the global cooperation network.
The proportion of cooperation among the Ivy League in the United States is moderate, while the
proportion of international cooperation among China's C9 alliance is the lowest, indicating that
the international connectivity of its scientific research system is limited. International cooperation
not only helps improve the quality of scientific research output but also enhances the academic
influence of papers. Therefore, the differences in cooperation to some extent reflect the position
of each alliance in the global scientific research system. Although the C9 Alliance has been
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continuously enhancing its international awareness and academic exchanges, its substantive in-
depth scientific research cooperation still needs to be further strengthened to improve its
international scientific research competitiveness and academic influence.

When using the Incites platform for the analysis of the level of discipline influence, it is
necessary to normalize the indicators.There are three main reasons, 1) The frequency of citations
in different disciplines is very different, so it needs to be normalized. 2) Citations are dynamically
changing and will continue to grow over time, so it is not suitable to compare articles published in
different time periods for comparison. 3) The citation behaviors of articles in different types of
documents are also different. Usually, the citations obtained from a article are less than a review,
and the normalization of document types is required.

The Category Normalized Citation Impact indicator excludes to a certain extent the deviation
of publication year, subject area and document type.Required journal type is“Article”.

CNCI=Times Cited/Category Excepted Citations

If CNCI>1, it means that its citation influence has exceeded the global average; if CNCI<1, it
means that the citation influence is less than the global average.

From the perspective of the discipline standardized citation influence presented in Figure 4, the
Ivy League has a relatively high discipline standardized citation influence, followed by the
Russell Group and the G8 University Alliance in the UK, while the C9 University Alliance in
China has the lowest discipline standardized citation influence. The main reason for the lowest
influence of discipline standardization citations in the China C9 University Alliance is that under
the evaluation system that is "academically oriented" and overly dependent on quantitative
assessment, the vast majority of university teachers have been pushed onto the fast track of quick
output and high output, making the output of these achievements strongly simplistic, utilitarian
and short-term. Therefore, the research output is relatively fast and abundant, but the influence of
standardized citations in the discipline is not high.

Figure 4. Comparison of the standardized citation influence of disciplines among the four university
alliances from 2015 to 2025

From the indicator of influence relative to the global average level statistically shown in Figure
5, the global average influence of the Ivy League, the G8 University Alliance, and the Russell
Group universities in the UK is all above 1.90. The global average influence of the C9 University
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Alliance in China has generally shown an upward trend, but the influence value has been lower
than 2.30 in most years. Its influence is relatively low compared to the global average. The main
reasons for its low influence are as follows: The mainstream academic circles in Europe and
America have long dominated the research hotspots and evaluation standards in this field.
Chinese scholars often need to adapt to these external standards during the international
publication process. However, there are often differences between such standards and the local
practices and social demands in China, which limits the recognition and acceptance of scientific
research achievements internationally and further affects the citation frequency of papers and the
overall improvement of scientific research influence.

Figure 5. Comparison of the influence of the four university alliances relative to the global average from
2015 to 2025

4.3. Analysis of the Structure of the Discipline Group of the University Alliance

From the perspective of disciplinary structure, the disciplinary structures presented by the
alliance of the four university alliances are significantly different. In this research, the number of
papers and the total number of citations in a discipline area are in the high numerical range (that is,
the number of papers is more than 5,000 and the total number of citations is more than 20,000). It
is called a "dominant discipline", which represents the scale of scientific research output of the
discipline has large academically influential and strong overall strength.

From the perspective of the overall disciplinary structure, the superior disciplinary structures of
IVY, Go8, and RG university alliances are basically similar. Their advantage disciplines are
clinical medicine and other biomedical related disciplinary fields. However, the disciplinary
structure of C9 university alliance is different from the other three alliances. Traditional
engineering disciplines such as science and engineering have advantages. The development level
of emerging interdisciplinary fields such as biomedical related disciplines and space science is
still far away from the world-class level. Social sciences, economic management and other
disciplines are relatively backward.

In the IVY university alliance, there are 4 superior disciplines: Clinical medicine, Biology and
biochemistry, Molecular biology and genetics, and Neuroscience and behavior. The C9 university
alliance has 5 superior disciplines, namely: Materials Science, Clinical Medicine, Engineering,
Physics and Chemistry. The main reason for the differences of China is that it has many research
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institutions and researchers in these disciplines, because these ESI disciplines include many first-
level disciplines which classified in China.Each English paper in ESI is classified in detail in the
Web of Science database, including two classification methods, one is an internationally accepted
discipline classification (SC field), the other is the Web of Science category (WC field). The Web
of Science category is the paper category classification method developed by the Web of Science
database company itself, which is more accurate and specific than the internationally accepted
subject classification, including a total of 251 categories.

The Engineering discipline includes many first-level disciplines in China. With the help of the
mapping relationship between the Web of Science classification provided by the Web of Science
database and the Chinese Ministry of Education, the main supporting disciplines of Chinese
engineering are analyzed in detail, and the major engineering disciplines in China are found. The
supporting disciplines involve not only engineering, but also science and management. The main
supporting disciplines include electronic science and technology, control science and engineering,
computer science and technology, power engineering and engineering thermophysics, mechanical
engineering, civil engineering, oil and natural gas engineering, materials science and engineering,
etc.

Among Go8, RG, and IVY university alliances, clinical medicine is the most prominent. The
academic influence of Chinese clinical medical research is still at a low level. On the one hand,
the overall development level of Chinese medical research is still in a "tracking" state, and the
original work or "spontaneous" research work is less or not mainstream. So there is still a
significant gap in the number of hot papers compared with developed countries in Europe and
America.On the other hand, the international influence of Chinese medical journals is still lacking.
The number of Chinese medical journals indexed by SCI is far lower than that of the journal
publishing powers such as the United States, the United Kingdom, and the Netherlands. At the
same time, the sponsors of Chinese medical journals are still dominated by societies, associations,
universities and hospitals. Due to the limited manpower and material resources, the influences of
the journals are scattered. It is difficult to create a journal with general influence in a certain field .

Figure 8. Structure of C9 University Alliance Discipline Group
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Figure 9. Structure of Go8 University Alliance Discipline Group

Figure 10. Structure of RG University Alliance Discipline Group

Figure 11. Structure of IVY University Alliance Discipline Group
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Therefore, although the clinical medical research in china has developed rapidly, the scientific
research results still lack of international influence, resulting in weak competitiveness. Based on
the social needs, the accumulation and transferability of knowledge in medical disciplines is
relatively high.

5. Conclusions

The research uses ESI and InCites databases to conduct research on the first-class disciplines of
the four university alliances, which clearly shows the gap and characteristic advantages between
the first-class disciplines of the four university alliances. Through the discussion of the number of
scientific research output, scientific research influence, and discipline group structure, the results
show that:

(1) The IVY university alliance is in a leading position in the number of first-class disciplines.
The number of first-class disciplines in the C9 university alliance is relatively less.

(2) In terms of the scale of scientific research output, RG university alliance has more scientific
research output, and C9 university alliance has a more significant growth rate in scientific
research and development.

(3) In terms of scientific research influence, the RG university alliance has the highest
percentage of international thesis cooperation, and the C9 university alliance has the lowest
percentage. The scientific research influence of IVY university alliance is the most significant in
terms of disciplinary citation influence and relative global average influence.

(4) In Figures 8-11, the four major university alliances have a large disciplinary group. The
IVY, RG, and Go8 university alliances have the most obvious superior disciplines in clinical
medicine, and the C9 university alliance has the most obvious superior disciplines in materials
science.

Promoting national scientific and technological capabilities and strength obviously cannot rely
on the strength of a certain field or university. It requires the construction and development of a
number of first-class universities and disciplines. Evaluation and analysis from the perspective of
the world’s top university alliances can not only ensure that evaluation objects are as
homogeneous as possible when comparing individuals, and avoid the impact of many external
objective factors such as national and regional differentiation, also consider an international
perspective ensuring the overall level and quality of the research objects. No matter how complete
the disciplines of an university are, it is impossible to achieve a leading position in every
discipline.

Although the development of university alliances is influenced by various countries and
regions, politics, economy, and culture, the presentations of discipline development among
university alliances are also quite different. However, in the process of globalization, maintaining
close contact between scientific research and international frontiers, and further strengthening
cooperation and exchanges with international research can continuously enhance the development
and influence of the discipline. While paying attention to the frontier issues of discipline
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development and understanding the international status of frontier cooperation are of great value
for realizing the current status of the development of the discipline and the progress of research.
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