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Abstract
In this paper, we explain the stability of top university ranks and discuss attempts to 
create top national universities. Firstly, it is shown theoretically that in a world with 
differently-gifted poor and rich students, a three-tier university system may become 
very stable, with a super league of the best research universities that attract the best 
students, whether rich or poor. Secondly, it is empirically demonstrated that half of 
the highest ranked universities enjoy very stable competitive advantages. Thirdly, 
we examine attempts of China, France and Germany to overcome these disadvan-
tages and to get into this super league. The recent attempt of China to create such 
super league universities shows the financial and societal costs of these attempts. 
France demonstrates how the concentration of financial resources on two newly 
built universities that complement the forces of existing ones—either real or only 
by labelling—may succeed. Despite the complexly designed and competitive Ger-
man Excellence Initiative, ongoing since 2004, no German university was among 
the top 50 in the Shanghai ranking in 2021 (compared to one university in 2004). 
The mixed results of all these worldwide attempts may reflect the problem that late 
market entry into the super league may be too costly, given that the classical univer-
sity business model is in the mature phase of its life cycle.
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1  Introduction

What does it take to get into the super league of universities, and what does it 
take to stay there? Global recruiting of high potentials is the foundation for creat-
ing knowledge, innovation and competitive advantages. As Hazelkorn put it, “[a]
round the world, rankings consciousness has risen sharply and, arguably inevita-
bly, in response to globalization and the pursuit of new knowledge as the basis of 
economic growth, and the drive for increased public accountability and transpar-
ency” (Hazelkorn 2011, p. 4; see also Hazelkorn 2015, chapter  4, pp. 133 ff.). 
Companies, universities and other organizations compete hard in this so-called 
war for talents. But the global competition between the firms that compete for 
these talents seems to be very different from the global university competition. 
When we look at the top 50 and top 20 universities in the Shanghai Ranking there 
is a high stability of both ranking intervals, increasing with the rank positions 
(MacLeod and Urquiola 2021).

Most of the above-mentioned talents are educated at universities. How-
ever, only a few studies analyze the global university system (e.g., Marginson 
2006; Grewal et al. 2008; Kehm and Stensacker 2009; Altbach and Salmi 2011; 
Hazelkorn 2015; Moed 2017). In particular, the competition of universities in 
the global system of university has not yet been adequately studied. This paper 
contributes to the explanation of this competition by firstly proposing a simple 
theoretical model of it. Then, secondly, it is empirically demonstrated that the 
ranking positions in the top 20 and top 50 universities in the Shanghai Univer-
sity Rankings of 2004–2021 are very stable. Thirdly, recent attempts to jump into 
the top ranking positions by China, Germany and France are critically discussed. 
Although not impossible, it is very costly to establish a super league university 
as there are only a small number of crucial tools that can be adjusted: financial 
endowments, high-quality researchers and highly-able students. Moreover, the 
regulatory framework, as well as university governance (Blackman and Kennedy 
2009), may play a role. This raises the question as to whether it is reasonable at 
all to try to get a super league university.

Besides skills, universities offer ‘positional goods’ to students that provide 
access to social prestige and income-earning (Basu 1989). Research universities 
compete for status as producers of positional goods. They compete so strongly 
for students that it is even asked whether there is too much competition (Mause 
2009). The global market for universities is hierarchically structured in the sense 
that some institutions require higher standards from researchers and students than 
others, although all types of institutions recruit from the same world student pop-
ulation. The higher the university rank is, the more valuable the positional good 
for students.

Worldwide it seems to be very attractive for students to attend the leading 
institutions. In global competition of a worldwide positional market elite, US/
UK universities are on top of the hierarchy; they are followed on the next lower 
levels by a market segment led by UK and Australian universities. A look at the 
global university rankings over the last 15 years shows that the market segments 
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appear to be very stable amongst the top-tier institutions, with only small changes 
from the rank number 50 onwards. In addition, there is evidence of an increase in 
the stratification of the student population, with leading institutions recruiting an 
ever-increasing number of the brightest students from all over the world, while 
less bright students attend local universities with a lower reputation (see Cook 
and Frank 1993). As it seems, students assume that the future benefits of choos-
ing a high-reputation university outweighs the respective costs.

From the perspective of continental Europe, the status quo is bleak. In the 2021 
Shanghai University Ranking, only five non-US institutions are amongst the top 20, 
three from the UK and one from France and Switzerland, respectively. None of the 
88 public universities in Germany that are authorized to award doctoral degrees has 
ever appeared among the leading universities worldwide in commonly consulted 
international rankings. This underperformance has a negative impact on both the 
education of high potentials and their inclination to the German labor market. To 
dramatically improve the performance of the university system, in 2004 the federal 
ministry for higher education and research proposed that the government should 
simply select and support six universities to be Germany’s top institutions of higher 
learning. This ongoing process started then the so-called “Excellence Initiative”. It 
financed in the first round with 1.9 billion euros, a big sum by German standards.

The number of top-tier universities in the United Kingdom and Switzerland 
seems to be compatible with the (relative) size of their economies since UK’s GDP 
is 4.00 times as large as that of Switzerland (GDP data are from World Bank 2019). 
The German economy is larger than the UK’s and 5.67 times that of Switzerland. 
In comparison to its GDP, Germany should have about six universities in the same 
rank as Switzerland and the UK. The GDP of France is 3.86 times as large as the 
Swiss one and could have an according number of top universities. Moreover, Chi-
na’s GDP is 19.29 times as large as that of Switzerland; it could have about 20 uni-
versities in the highest rank if the distribution of equally-ranked universities were 
proportional to the countries’ GDPs. For comparison, The US GDP is 29.05 times 
as large as the Swiss GDP and, therefore could have 29 universities in the same 
rank as Switzerland. According to the Shanghai University Rankings, the USA, UK 
and Switzerland have considerably more highly-ranked universities in comparison 
to their GDPs. China and Germany, in contrast, have less highly-ranked universities 
than expected by their GDPs. The ranking criteria of the Shanghai University Rank-
ing are shown in Table 1. Note that research output, in particular publications, play a 
central role for the ranking position.

China invested heavily in higher education. In 2016, Chinese researchers pub-
lished globally the largest number of scientific and technical papers (from 86,621 
in 2003 to 426,165 in 2016) with the USA as runner-up (from 321,766 in 2003 to 
408,985 in 2016) (World Bank 2017; most recent values). Between 2003 and 2016, 
the number of scientific and technical papers increased in China by 13.58% p.a., 
in the USA by 1.92% p.a. (Germany: 3.04% p.a.). Although China is only on rank 
seven concerning this growth rate, it surpassed the US in the absolute number of 
such articles. This strong increase is an indication of the Chinese effort to get into 
the top-ranked positions of the global university ranking. As of today, China has five 
universities among the Top 100 universities (Shanghai University Ranking, 2021, 
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rank 29, 49, 58, 63 and 100), one university more than Germany (Shanghai Uni-
versity Ranking 2021, rank 51, 54, 57 and 87). Chinese universities improved their 
ranks since the former 2019 ranking, with one university now on position 29. How-
ever, it is an open question whether and how many of these high-quality universities 
these countries could support in the long-term.

Accordingly, a pressing question for both politicians and researchers alike is the 
degree of stability of the top ranks in university rankings. There seem to exist dif-
ferent “leagues “ of universities. The idea of a league of universities was formulated 
by the heads of four of Britain’s top-rated universities, published in an article in The 
Observer newspaper (Williams 1997). As in the European discussion about a “super 
league” in soccer, the university heads were moving in similar direction by demand-
ing the creation of a “super league” of universities. They argued that a new league 
of about 12 institutions should be given enough money to bid for the world’s best 
researchers and to buy top-quality equipment.

In this paper, the hierarchical structure of universities in “leagues” is taken as 
a starting point for the analysis. The focus is on the allocation of researchers and 
students to universities in the respective “leagues”. Since the allocation of students 
to different universities is paramount for their success, this allocation process is 
analyzed first. Then we develop a stylized model to analyze how universities retain 
their rank position in global research and teaching league-hierarchy. Afterwards, we 
empirically demonstrate with the Shanghai University Rankings of 2004–2021 that 
more than half of the highest ranked universities are in a very stable position. These 
universities form, therefore, a super league. We then analyze attempts to get into this 
super league. While it is not impossible, it requires huge investments in one or two 
national universities. Countries like Germany with its Excellence Initiative or China 
try to upgrade their universities and to improve their respective ranking positions. 
The chances of success of these efforts (MacLeod and Urquiola 2021) will be ana-
lyzed with our model.

Universities as multi-product institutions are supplying different sorts of out-
put. They offer teaching, research and something that can be called public services 
(Cohn and Cooper 2004). Teaching is about transferring knowledge to students 
(Demange et al. 2020). The creation of knowledge is the task of research. The efforts 
of research are complements to teaching, at least in postgraduate courses (Qamar uz 

Table 1   Ranking criteria and their weights in the Shanghai University Ranking

Source: https://​www.​shang​haira​nking.​com/​metho​dology/​arwu/​2020 [Accessed July 07, 2021]

Criteria Indicators Weighting

Educational quality Alumni winning Fields Medals and Nobel Prizes 10%
Faculty quality Staff winning Fields Medals and Nobel Prizes 20%
Faculty quality Highly cited researchers 20%
Research output Papers in Science/Nature; academic papers in Science 

Citation Index-Expanded and Social Science Citation 
Index

20% (Science/
Nature or equiva-
lent), 20%

Performance Academic performance per-capita 10%
Total 100%

https://www.shanghairanking.com/methodology/arwu/2020
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Zaman 2004; Poole 2018; Bezès 2021). Public services, as the third output, include 
e.g. the awarding of diplomas that have a legally recognized value for the civil ser-
vice in some countries.

Universities compete for students because universities adopt a customer-input 
technology, i.e. students are at once inputs (producers) and customers of the educa-
tional process (Rothschild and White 1995). Students are very important inputs that 
are required to produce education but they also provide funds to universities both 
by paying tuition fees and by allowing universities to receive government grants. 
Empirical studies verify that students use university rankings as an aid for their per-
sonal decision on the place of study (see the referenced studies in Hazelkorn 2015, 
chapter 4). Put differently, potential students and their parents are applying ranking 
positions as a proxy indicator for universities’ reputation. Moreover, there is a strong 
positive correlation between students’ quality and the ranking position of universi-
ties in Europe (Hazelkorn 2015, p. 155, quoting Roberts and Thompson 2007). For 
the ranking of universities, criteria for the quality of the faculty and research output 
are applied. For instance, the Shanghai ranking uses the criteria shown in Table 1. 
Although national rankings may be less demanding, educational quality, faculty 
quality, as well as research output, are also—among others—usually applied.

In our stylized model, universities are not simply profit maximizers but they 
have two objectives: earning income and generating (research and teaching) qual-
ity. Almost the same holds true for university professors (Becker 1975, 1979). This 
has a direct impact on the quantity of government (and private) grants the respective 
universities can earn. As will be shown, the mentioned objectives are interwoven. 
To achieve their objectives, universities employ either highly or moderately gifted 
researchers and they demand either high or low tuition fees from students. Because 
students are at once inputs and customers of the educational process, their quality is 
very important for the performance of universities. Students may be highly or mod-
erately gifted and, in addition, they are either rich or poor. Their objective is getting 
a (valuable) signal for their own academic quality via the universities they studied. 
One problem of students’ allocation to universities is the fact that highly gifted stu-
dents may be rich or poor; for simplicity of the analysis, it is assumed that all mod-
erately gifted students are rich (see Basu 1989).

The interaction between students and universities usually proceeds as follows: 
universities set admission standards and tuition fees, and those students who qualify 
for admission choose whether to accept the offer or not. A student who achieves the 
admission standard at more than one university chooses which university to attend. 
To make this choice, students take account of the tuition fees. They also evaluate the 
quality signal of the university for their (future) labor market income. The university 
they attended is a signal for the quality of the university and, hence, of the respec-
tive students. To analyze these questions more formally, we assume that universities 
act as organizations that offer a certain quality level of research, in order to ‘sell’ a 
respective signal to students.

Universities may generate income via research grants which depend on the qual-
ity of researchers. Researchers prefer to teach high-quality students. For instance, 
Becker and Kennedy (2005) provide survey evidence from eminent economists that 
their teaching enhances their research. Moreover, they argue that teaching and research 
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may even be complements because of joint production (Becker and Kennedy 2005, p. 
173; Bezès 2021). The outcome of teaching depends on the combined quality of stu-
dents and their learning capabilities. As is seems, peer effects among students—i.e., 
clever students are profiting from other clever students at the same university—can 
have some positive effects on academic achievement (Zimmerman 2003; Winston and 
Zimmerman 2004). Hence, a combination of high-quality researchers and high-quality 
students may generate research quality that in turn may earn research grants later on. 
For instance, the presence of foreign graduate students had significant positive effects 
on future patent applications and patents awarded to universities and other institutions 
(Chellaraj et al. 2008). The importance of excellent education in “research-rich” uni-
versities was also recently recognized by the League of European Research Universities 
(LERU 2017). In turn, high-quality students are looking for prominent, high-quality 
researchers. The reason is that the job market signal students ‘buy’ is of higher value 
when it is more difficult to get it and the better the university’s reputation is (Dillon and 
Smith 2019).

A final argument for the matching of student and researcher quality in universi-
ties can be found in the so-called Shanghai University Rankings (Shanghai University 
Rankings 2004, 2009, 2014, 2019, 2021). A university’s total number of alumni who 
won a Nobel prize or a Fields medal (mathematics) gets a ten percent weight in the 
calculation of a university’s rank (see Table 1). Alumni are persons who obtained a 
bachelor’s, master’s or doctoral degree at the respective university, whereby also the 
date of receiving the degree is recognized, with the highest weight for the most recently 
obtained degrees. Obviously, having very successful alumni indicates highest-quality 
research that provides a valuable signal to prospective highly-gifted students. In addi-
tion, the latter provide a pool of potentially high-quality researchers. In a sense, high-
quality students bring about high-quality research that brings about high-quality teach-
ing for high-quality students that brings about high-quality research and so on.

In summary, it can be said that the joint “production” of research and teaching, as 
well as positive externalities through peer effects in equally gifted students, are among 
the reasons why student performance and researcher quality are related to each other.

The paper proceeds as follows: A review of the relevant theoretical and empirical lit-
erature is given in Sect.  2. In Sect.  3, we present a highly stylized league model of 
academia. The allocation of (highly and moderately gifted) students to different univer-
sities is analyzed in Sect. 3.1. Subsequently, we analyze with our stylized model how 
universities gain their rank position in the global research and teaching hierarchy in 
Sect. 3.2. In Sect. 4, we provide some empirical evidence on the stability of universi-
ties’ rankings. The German Excellence Initiative and Chinas efforts to upgrade their 
universities is analyzed in Sect. 5, that deals with successful entry into the super league. 
Section 6 concludes.

2 � Literature review

In this review, we restrict ourselves to theoretical and empirical papers that inves-
tigate the allocation of students with heterogeneous abilities to universities. Since 
this allocation plays a crucial role in a “league” system of universities, the existing 
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literature on this process is of high relevance. Moreover, our paper is a contribution 
to this literature.

An early paper on school competition for students who are looking for schools 
with high reputation is Basu (1989). School reputation will bring about higher 
wages after students’ graduation. There are four types of students, high-quality and 
moderate-quality rich and poor students, respectively. When schools are allowed to 
ask different tuition fees, high-quality rich and poor students may under certain con-
ditions concentrate on high-quality schools whereas moderate-quality students will 
then attend schools with moderate quality. In our paper, Basu’s approach is applied 
and complemented by universities’ competition for researchers of different qualities.

In a path-breaking paper, Rothschild and White (1995) model universities as 
competitors for students because universities adopt a technology in which customers 
are inputs. This means that students are at once inputs and customers of the edu-
cational process. Although students are crucial inputs to produce education, they 
also provide funds to universities by both paying tuition fees and allowing universi-
ties to get research grants from the government. The paper of Rothschild and White 
(1995) has laid the foundation for all subsequent papers on university competition. 
The main result of their paper is that competitive universities are capable of charg-
ing very low tuition fees that efficiently allocate resources. In particular, they show 
that universities internalize the apparent externality that is created by the influence 
of students on the output of other students. In this paper, we build on the insights of 
Rothschild and White (1995); in addition, we model explicitly the effect of students’ 
quality on the quality of researchers which is absent in Rothschild and White (1995) 
paper. We assume universities as organizations that are screening for high-quality 
students by offering themselves a certain quality level of research, to provide a rep-
utation (status) signal for students. In this way, universities may generate income 
from research grants, which depend on the quality of researchers and students alike.

In a recent paper, MacLeod and Urquiola (2015) analyze stratification as a dis-
tinctive feature of competitive education markets. They point out that higher educa-
tion institutions have an incentive to base their reputation on the identity of their 
students. The reason is that students may apply the school they studied as a signal 
for ability. Because of the positive externality created by highly able students for 
their peers, equally gifted students concentrate at the respective schools. The con-
sequence is stratification in higher education. Moreover, this also implies that top 
schools remain small. Reputational concerns may have furthermore unintended con-
sequences with respect to students’ admission effort. To gain admission to selec-
tive schools, students invest in the preparation for admission tests, while they reduce 
their post-admission study effort.

MacLeod and Urquiola (2015) assume that all colleges charge the same tuition 
fees, which they normalize to zero. In this paper, it is supposed that there exist dif-
ferent tuition fees according to the type of student (rich or poor, highly ore moder-
ately gifted). Moreover, universities do not only compete for students but also for 
researchers and research grants.

Hoxby (2009) summarizes the empirical evidence about the changing selec-
tivity of American colleges. In line with the theoretical results of MacLeod and 
Urquiola (2015) she states that the top 10 percent of colleges are significantly 
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more selective in 2009 than they were in 1962. While the number of places there 
has only grown at approximately the same rate as the number of highly quali-
fied students, growth was much higher at schools of lower quality. Overall the 
selectivity decreased at 50 percent of colleges at least in this time interval. The 
explanation that fits the high selectivity data, e.g. measured in higher SAT-Test 
results at the top 10 percent colleges, follows the change in elasticities of col-
lege preferences with respect to the proximity among students who are very well 
qualified for college. While these used to attend a local college regardless of their 
abilities and its characteristics, their choices are now based on a college’s quality, 
resources and student body. This re-sorting of high-quality students away from 
local colleges to top tier colleges caused selectivity to rise in this small number 
of colleges. On the other hand it has the consequence of decreasing selectivity in 
other colleges.

In addition, the congruence between college quality and student ability appears 
in students’ college degree completion and earnings (Dillon and Smith 2019). This 
provides empirical evidence for assortative matching of the institutions and their 
students. Nevertheless, the match is not perfect. According to Dillon and Smith 
(2017), there is undermatching of high ability students at low quality colleges and 
overmatching lower ability students at high quality colleges. In particular, better 
informed students seem to cause overmatching. Moreover, high-ability students 
from low income families are underrepresented in high quality colleges (Hoxby and 
Avery 2013). To change this, information policies and aid guarantees for these stu-
dents are suggested (Hoxby and Turner 2015; Dynarski et al. 2018).

De Fraja and Iossa (2002) focus on a university’s allocation of its resources to 
research and teaching, as well as on the choice of admission standards. The novel 
aspect they introduce is students’ mobility costs. When mobility costs are high, sym-
metric equilibria are feasible. Asymmetric equilibria, that allow, for instance, elite 
universities, exist for moderate mobility costs. In this paper, mobility costs are not 
considered. The allocation of students to universities depends, among others, on the 
universities’ prestige as a signal for their graduates’ ability.

This paper is also related to Romero and Del Rey (2004) who investigate the 
strategic role of prices/tuition fees and exams/admission standards for public and 
private universities, competing for students. We do not explicitly model borrowing 
constraints as in the mentioned paper because we assume that profitable private uni-
versities do not have a binding borrowing constraint even when some tuition fees do 
not cover the respective costs. In contrast to Romero and Del Rey (2004), the focus 
in this paper is on the endogenous determination of a hierarchical global system of 
universities. We also find in contrast to Romero and Del Rey (2004) that private uni-
versities without borrowing constraints will exhibit higher quality of research and 
teaching than borrowing-constrained (e.g., public) universities.

In the model of Oliveira (2006), a private and a public university compete for 
heterogenous students with tuition fees and admission standards. Students will 
earn higher wages after graduation if they studied at the higher-quality university. 
In addition, it is assumed that the private university behaves profit-maximizing, 
while the public university is a welfare maximizer. The main result is that in equi-
librium the universities will always set different standards, with the private or the 
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public university setting the higher standard. In this paper, with different tuition 
fees and admission standards, a three-tier league equilibrium emerges when uni-
versities compete concerning the quality of both students and researchers.

Grazzini et al.  (2011) investigate how students are allocated to public universities 
that compete for resources. Although different research and teaching equilibria, as 
well as students’ ability-related equilibria may emerge, the most efficient equilib-
rium consists in an elite university with highly-gifted students only. Students with 
lower abilities attend the remaining universities that provide nevertheless the same 
teaching quality. In our paper, private universities compete for students and research 
grants with the result of a three-tier university system.

In the following section, a league model of academia is developed in order 
to enhance previous models by including researchers’ quality in the competition 
game between universities for students.

3 � A league model of academia

3.1 � Allocation of students and researchers to universities

The main topic of the following model is to determine the allocation of highly and 
moderately gifted students to institutions of higher education (in the following: uni-
versities). Thereby the quality of students is either high or moderate and the students 
are either rich or poor (see Basu 1989, for these assumptions). As indicated by Basu 
(1989), it is sufficient to differentiate between rich and poor high-quality students on 
one hand and moderate-quality rich students on the other hand. The model presented 
here is an extension of the Basu model by incorporating researchers.

Universities are assumed to have two objectives:

(a)	 generating income and
(b)	 generating (research and teaching) quality.

To achieve these objectives, universities employ either highly or moderately 
gifted researchers and they demand either high or low tuition fees from students.

Students are interested in getting a signal for their own academic quality via 
the universities they studied. This means that the quality of graduates is not 
immediately observable. The university of study is accepted by potential employ-
ers as a signal for ability and skills, and rewarded by a premium on wages. As 
stated above, students may be highly or moderately gifted and they are either rich 
or poor. Rich means that they are able to pay the regular tuition fees, whereas 
poor implies that they cannot afford these fees (Basu 1989).

Universities provide higher education for students by choosing their quality 
level of research, R, in order to ‘sell’ a signal S(R) for skills and reputation to 
students. The latter are interested in S(R). Moreover, universities may generate 
income from research grants, provided by the government. These grants depend 
on the quality of researchers that may be high, h, or moderate, m: 0 < Rm < Rh.



	 A. Prinz, T. Ehrmann 

1 3

Researchers obtain a constant wage per unit of quality, w. That means 
w ⋅ Rh > w ⋅ Rm . Moreover, since researchers are also teachers, they are interested in 
the quality of students. For instance, teaching good students may enhance research 
(Becker and Kennedy 2005). In particular, when they have a choice, they prefer to 
teach high-quality students: R(qi) , where qi means the average quality of students at 
university i. One might argue that researchers are only interested in the quality of 
PhD students. This is in contrast to the criteria that top universities apply to select 
their students even at the undergraduate level (Hoxby 2009). One of the reasons is 
that students may provide positive externalities to each other, so called peer effects. 
Goods students may become even better when studying together with other highly 
gifted students (Rothschild and White 1995; Zimmerman 2003; Winston and Zim-
merman 2004). Moreover, good undergradutes provide an excellent pool of potential 
master and PhD students. This may matter for researchers even if they do not teach 
at the undergraduate level. Highly gifted students are also a signal the university 
uses to attract potential researchers.

The university maximizes profit by employing talented high-level or moderate-
level researchers and by demanding tuition fees from prospective students, F. More-
over, a university may be endowed with foundation assets, Ai ≥ 0 . Universities are 
allowed to demand different fees from different types of students. These fees may 
be high, h, for rich students and low, l, for poor students: 0 ≤ Fl < Fh . Moreover, 
universities are interested in receiving research grants, G. The higher the quality of 
researchers, the higher the grants: dG(R)

dR
> 0 . Hence: G

(
Rh

)
> G(Rm) . Universities 

offer a profit maximizing packages (Ri,Fj) to prospective students.
Tuition fees are an important source of financial means for universities and col-

leges in the U.S. Table 2 shows the development of these fees for public, as well as 
private colleges and universities.

In particular, the fees for studying at a private (non-profit or profit) institution 
are more than double the fees at public institutions. In very selective elite universi-
ties, tuition fees are even higher. Table 3 presents the tuition fees of five top U.S. 
universities.

The tuition fees in top-ranked UK universities are somewhat lower for interna-
tional students, but nevertheless high (University of Cambridge: 28,130–73,460 
USD for undergraduates and 36,980–42,190 for graduates; however, they are con-
siderablely lower for UK und EU students due to government regulations, Laura 
2021). All prestigious institutions offer scholarships and followships for students, 

Table 2   Tuition fees of U.S. colleges and universities (in constant 2018–2019 USD)

Source: US Department of Education (2021) and own calculations

Year Public institutions Private institutions All institutions

2000–2001 10,973 30,916 16,175
2010–2011 15,540 36,515 21,165
2018–2019 18,383 44,306 24,623
Increase % p.a 2.75 1.91 2.24
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as well as financial aid. For instance, at the Massachusetts Institute of Technol-
ogy, about 89% of the undergraduates get some financial aid (Laura 2021).

The students (as well as researchers) know their level of ability, their quality. 
Students provide levels of cleverness, C (Basu 1989), that can be either high, h, 
or moderate, m. Students buy the signal S(R) to get respective premium salaries 
in the job market. The total numbers of clever rich (CR), clever poor (CP) and 
moderately-gifted rich students (MR) are denoted as follows: nCR, nCP, nMR.

The structure of the just described screening game is as follows. Universi-
ties provide a contract by offering a combination of research level and tuition fee, 
(Ri,Fj) , to screen for students whose ability level they cannot observe. However, it is 
assumed that universities know whether an applying student is poor. The intention 
of the offered contract is to induce students to select themselves to those universities 
that are adequate to their ability level. It is noteworthy to emphasize that students 
face not only monetary costs, i.e. tuition fees F, but also non-monetary cost in form 
of effort. For instance, to be a moderately-gifted student at a top-level university 
requires a substantially higher level of effort in order to succeed, in comparison to 
highly-gifted peers. Hence, the effort costs of students depend on their ability level.

The above described screening game is solved by backward induction to find 
the subgame perfect equilibrium. Several additional assumptions are required to 
solve the game.

Students are assumed to have the following preferences:

(1)	 A CR student prefers a (Rh,Fl) university over a (Rh,Fh) university and will never 
choose a university with moderate researchers.

(2)	 A CP student prefers a (Rh,Fl) university over a (Rm,Fl) university and cannot 
afford a university with high tuition fees.

(3)	 A MR student prefers a (Rh,Fh) university over a (Rm,Fh) university and will not 
get offers with low tuition fees.

As shown empirically for the U.S. by Hoxby and Avery (2013), as well as Dil-
lon and Smith (2017), the assortative matching of students to colleges according 
to student ability and college quality is less than perfect, in particular for low-
income students. The above assumptions abstract from this imperfection.

Table 3   Tuition fees in top-ranked U.S. universities 2020/21, in USD per year

Source: Laura (2021)

University (rank in Shanghai 2021) Undergraduate studies Postgradu-
ate studies

Harvard University (# 1) 49,653 48,008
Stanford University (# 2) 55,473 54,315
Massachusetts Institute of Technology (# 4) 55,450 53,450
California Institute of Technology (# 8) 54,570 52,506
University of Chicago (# 10) 57,642 49,734
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Furthermore, for the total number of student types it is assumed: 
nMR ≥ nCP ≥ nCR > 0 . This means that the total number of moderately gifted stu-
dents is larger than or equal to the number of highly gifted, but poor students, 
which in turn is larger than or equal to the number of highly gifted, but rich stu-
dents. The latter inequality is motivated by the fact (i.e., a log-normal income dis-
tribution) that rich gifted students and their parents are less frequent than gifted 
poor ones.

For universities, the following capacity constraints are given (Basu 1989, p. 663, 
Eq. 13), with ni as university i’s capacity:

In addition:

These constraints say that a university’s capacity is larger than the number of 
either highly-gifted poor students or highly-gifted rich students, but the total number 
of highly-gifted students is larger than a university’s capacity. Moreover, the number 
of moderately-gifted rich students is also higher than a university’s capacity.

The average quality of students is defined as follows, whereby it is assumed that 
only CR and CP students contribute to quality (Basu 1989):

These quality definitions are consequences of the capacity constraints of the uni-
versities in the inequalities (1) and (2), as well as of the hierarchical order of student 
abilities. They are required to connect student quality and researcher quality in the 
next step.

The total number of university jobs for researchers is R . This number of jobs is 
smaller or equal to the total number of researchers with high or moderate quality:

Hence there is no general shortage of researchers.
To connect student quality and researcher quality—as indicated above—the qual-

ity of researchers (and, hence, of research) is defined in Eqs.  (7) and (8) below. 
Thereby the volume of high-quality research is assumed to depend on the average 
quality of students as follows:

0 < nCP, nCR < ni,

(1)nMR > ni

(2)nCP + nCR ≥ ni

(3)q1 ∶=
nCR + �nCP

nCR + �nCP
= 1; 0 < �nCP < nCP,

(4)q2 ∶=
nCP − �nCP(

nCP − �nCP
)
+ �nMR

< 1; 0 < �nMR < nMR,

(5)q3 ∶= 0(because there are onlyMR − students lef t),

(6)Rh + Rm ≥ R.
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Because of q3 ∶= 0 it is assumed:

The implications of these assumptions are summarized in the following lemma:

Lemma 1  Universities can be ranked according to their average quality of research-
ers and students. Given the types of students and the respective quality levels, three 
levels of universities will emerge, as indicated by Eqs. (7) and (8).

Proof  The university ranking follows immediately from Eqs. (3) to (8). //

In the following, subscript i denotes the universities as a group of the respective 
level, i ∈ {1, 2, 3}.

The next step consists of determining the decisions of profit-quality maximiz-
ing universities with regard to their tuition fees and the quality of researchers they 
demand. The profit of a university in Eq. (9) depends the level of fees it chooses, the 
research grants it acquires due to the quality of its researchers, and its endowment.

The profit function of a university in group i reads then:

In Eq. (9), it is assumed that the teaching of students does not have any costs over 
and above the payments to researchers. Put differently, it is supposed that the earn-
ings of researchers per unit of research quality, w, include respective payments for 
teaching. The teaching load is, therefore, assumed to be the same for each researcher.

In the following, the subgame-perfect results of the game between universi-
ties, students and researchers are presented. Thereby students compete with each 
other for admission to the best possible university, researchers compete with other 
researchers to get a position at the best possible university and universities compete 
with each other for the best quality of students and researchers in order to maximize 
the profit function in Eq. (9).

Proposition 1  All CR-students, nCR , choose Rh universities. The respective universi-
ties accept all these students and charge them Fh.

Proof  According to their preferences, all CR students will apply to Rh universities. 
Given high tuition fees, Fh , moderate-gifted students will not apply at (Rh,Fh) uni-
versities since the total study costs—tuition fees plus effort costs—are too high. Also 
CP students will not apply because they cannot pay high tuition fees. Since nCR < n , 
these universities accept all CR students who will pay high tuition fees, Fh . //

When all rich and highly qualified students are allocated to universities, the cru-
cial question is whether the remaining capacity of universities, n − nCR , is used to 

(7)R1

h
∶= Rh

(
q1
)
> R2

h
∶= Rh

(
q2
)
> R3

h
∶= R

h

(
q3
)

⟺ q1 > q2 > q3.

(8)R3

h
∶= R

h

(
q3
)
= Rh(0) = 0.

(9)�
(
Ri,Fi

)
= nCRFh + nMRFh + nCPFl + Ri

(
qi
)[
G
(
Ri

)
− w

]
+ Ai.
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accept poor, but high-quality, students or moderately gifted, but rich students. Note 
that universities that accept moderately-gifted students cannot be first-tier universi-
ties since this reduces their quality level according to Eq. (4). Given that universities 
are profit maximizers, poor but high-quality students are accepted if:

This requires:

Hence:

This relation says that a university fills the remaining seats by highly-gifted 
(moderately-gifted) poor (rich) students if the additional net revenues from higher 
grants—because of a larger number of high-quality researchers, due to a higher 
average quality of students, q1 > q2—are higher than the additional revenues from 
tuition fees paid by rich students.

Proposition 2  Given the inequality in Eq. (12), universities offering ( Rh;Fh,Fl) get 
nCR, n̂CP students with n̂CP ≤ nCP.

Proof  Follows from Eqs. (10) to (12). //

Proposition 3  Given the inequality in Eq.  (12) and n̂CP ≤ nCP , some of the uni-
versities offering ( Rh;Fh,Fl) get (nCP − n̂CP) poor, but high-quality students, and 
�nMR < nMR moderately gifted students.

Proof  Follows from Proposition 2 and Eq. (12).//

Note that the average quality of researchers and students at these universities 
is lower than at universities that get only highly-gifted students (and researchers), 
q2 < q1 . Otherwise, moderately-gifted students would not apply there. The lower 
research quality reduces the effort costs of moderately-gifted students such that they 
may accept the contract (R2

h
,Fh).

Proposition 4  Given the inequality in Eq. (12) and �nMR < nMR , universities offering 
(Rm;Fh) get no high-quality students, but all remaining (nMR − n̂MR) students.

Proof  Follows from the capacity constraints and Propositions 2 and 3. Since all 
remaining moderately gifted students are rich, the respective universities on this 
level offer the package (Rm;Fh) . //

(10)𝜋
(
Rh, nCR,�nCP

)
> 𝜋

(
Rh, nCR,�nMR

)

�nCPFl + Rh

(
qi=1

)[
G
(
Rh

(
qi=1

))
− w

]
+ Ai >

(11)n̂MRFh + Rh

(
qi=2

)[
G
(
Rh

(
qi=2

))
− w

]
+ Ai

(12)Rh

(
q1
)[
G
(
Rh

(
q1
))

− w
]
− Rh

(
q2
)[
G
(
Rh

(
q2
))

− w
]
> �nMRFh − �nCPFl
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In effect, the above Propositions 1 to 4 imply that there are three levels of 
universities:

Level 1 and level 2 universities may be called research universities. Level 3 uni-
versities may be called teaching universities, because of q3 = 0,R3

h
= Rh

(
q3
)
= 0.

However, at the start from the scratch of the higher education game, all universi-
ties would have the same chances to become level 1, level 2 or level 3 universities. 
In  contrast, in the global market for higher education, the position of universities 
on the first level is very stable (Frank 1999; Marginson 2006; Shanghai University 
Ranking 2004).

Nevertheless, just from the start of the university race, universities with high 
foundation assets, Ai , (in the US, as well as ‘Oxbridge’ in the UK) had a competitive 
edge.1 First of all, they provided resources for research. In addition, however, they 
attracted students at a time when the number of persons who were able to study at a 
university was rather small. Moreover—although the foundation assets seem not to 
play a role in Eq. (12)—the respective condition for accepting high-quality, but poor 
students instead of moderate-quality rich students depends on the fact that a univer-
sity must finance the lower tuition fees, Fl ≥ 0 . Also in this respect foundation assets 
make a difference. For these reasons, owning such assets can be the decisive edge 
for becoming a top university. Table 4 shows the foundation year and the endow-
ment of the top 10 universities of the Shanghai University Ranking 2021.

To acquire a reputation as a high-quality research university takes time. Dur-
ing this period, research grants are not yet available. This financial gap can only be 
closed with financial resources from other sources. With imperfect capital markets, 
foundation assets, Ai , provide these monetary resources. In such a situation, a small 
financial advantage might be sufficient to become a level 1 university. One could 
also argue that further assets given to the university in the form of donations by 
alumni can also be a positive function of the reputation reached so far over time.

Having acquired the competitive edge in the market for higher education, univer-
sity rankings over the years demonstrate that the leading institutions are very sta-
ble. To compete with them, the model in this section demonstrates the following 
possibilities:

(13)Level 1 ∶ (R1

h
;Fh,Fl, nCR, n̂CP) with nCR + n̂CP=∶ n1.

(14)Level 2 ∶ (Rh−R
1

h
;Fh,Fl, (nCP − n̂CP), n̂MR) with (nCP − n̂CP) + n̂MR =∶ n2.

(15)Level 3 ∶ (Rm,Fh, (nMR − n̂MR)) with (nMR − n̂MR) =∶ n3.

1  Of course, also different stories may be told about the origin of the competitive edge. In effect, all of 
them are variants of the so-called “Matthew effect” (Merton, 1968) or “preferential attachment” (see, for 
instance, Hofstad, 2016; see also Yule, 1925, and Simon, 1955). All stories begin with a small advantage 
that sets into motion a dynamic process in which this advantage becomes increasingly larger over time. 
However, it is not intended to model this dynamic process in this article.
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(1)	 Provide huge investments in a very few universities, i.e., Ai.
(2)	 Attract top researchers, Rh , globally by offering excellent students (CR and CP 

students) and the opportunity to acquire grants, G(R).
(3)	 Attract the best students worldwide (see the previous point) by offering them 

respective contracts, (Rh;Fh,Fl).

As can be seen by (3), universities may have a competitive disadvantage in this 
respect if they are legally not allowed to demand tuition fees from students, as for 
instance in Germany.

3.2 � State universities, state‑sponsored student grants and internationalization

The question is whether state-sponsored student grants, in combination with state 
universities, can make a difference in this respect (Aghion et  al. 2009). The idea 
is as follows. Imagine a university that selects prospective students according their 
academic records in high school. For those who cannot afford university education, 
student grants are paid by the state that have to be repaid to a large extent when stu-
dents are having a job afterwards.

Given that universities are free to compete for students (and researchers who will 
be also teachers) and that they can select their own students as they want, it would 
be possible to establish nationally a three-tier league system of universities as in the 
preceding model. Small advantages, either by chance or by other situational factors, 
will be sufficient to establish a three-tier league structure in which the first tier is 
very stable.

Table 4   Foundation year and endowment of the top 10 universities of the Shanghai University Ranking

1 All information about the universities are taken from Wikipedia (English) on 30 September 2021
2 Shanghai University Ranking (2021)
3 6.1 bn ₤ (exchange rate: 1 ₤ = 1.35 USD (30 September 2021)

University1 Shanghai Ranking 
20212

Foundation year Endowment 
in billion 
USD

Harvard University 1 1636 37.6
Stanford University 2 1891 27.7
University of Cambridge 3 1209 n. a
Massachusetts Institute of Technology 4 1861 10.9
University of California, Berkeley 5 1868 4.05
Princeton University 6 1746 26.1
University of Oxford 7 ca. 1096 8.23

Columbia University 8 1754 11.3
California Institute of Technology 9 1891 2.9
University of Chicago 10 1890 8.2
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However, changes may have a great influence on the structure of this league sys-
tem. Imagine that high school grades do no longer signal student quality and it is not 
allowed for universities to test themselves ex ante the prospective students’ quality. 
This would destroy the selection of students by universities. The average student 
quality would become more or less equal among universities. As a consequence, the 
average quality of researchers would also be equalized. However, with competition 
from abroad research universities, highly qualified researchers, as well as students, 
may leave the respective country.

To make such a university system more competitive with respect to high-quality 
research universities abroad, additional financial support is given to a few univer-
sities that provide the most promising research proposals (as, for instance, in the 
so-called Excellence Initiative in Germany; see Menter et al. 2018). Although this 
might provide incentives to engage in high-quality research, the allocation of stu-
dents to universities may not change due to a lack of methods for student selection.

Leaving the student allocation issue aside, the internal three-tier league system 
may be restored in this way. Nevertheless, international competitiveness concerning 
high-quality researchers can only be achieved if the additional financial resources 
are sufficiently high to attract a large number of foreign researchers or to prevent 
their own young highly gifted researchers from leaving the country.

4 � Empirical evidence on the stability of universities’ rankings

We have shown in our model that having reached a competitive edge in the mar-
ket for higher education, university rankings over the years will demonstrate that 
the leading institutions are in stable ranking positions. To compete with them, huge 
investments would be necessary in both highly-qualified students and excellent 
researchers.

When looking for a frame of reference, changes in the ranking of the globally 
most highly capitalized firms come to mind; in 2019 these were firms like Apple, 
Facebook and Microsoft. To get an idea we looked at the top ten of these firms in 
2004 and in 2019, only finding one firm by the name of Microsoft present in both 
rankings.

Regardless of the fact that using firms as a benchmark is tempting, the way of 
doing business has changed dramatically over the last decades and centuries, giv-
ing innovative entrepreneurs good business opportunities. The way of "doing educa-
tion" has not changed much over the last centuries. Therefore it does not come as 
a surprise that many more businesses—with innovative ideas—have been founded 
very successfully in the recent past, compared to newly-founded or newly aspiring 
universities.

When we look at university rankings we see the high stability of ranking posi-
tions of universities over time. The rank correlations for the top 20 and top 50 uni-
versities in the Shanghai Ranking are shown in Tables 5 and 6. We see the high sta-
bility of both ranking intervals, increasing with the rank positions. As is expected, 
the rank correlations (Spearman’s rank-order correlation and Kendall’s Tau) of the 
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top 20 show that there are almost no changes in the rankings over the time period 
2004–2019. Only the 2021 ranking shows lower rank correlations.

Even the rankings of the top 50 universities are remarkably stable, as can be seen 
in Table 6.

The problem of aspiring universities may not (only) be financial means. To attract 
famous researchers and brilliant students, universities have to offer a worldwide rep-
utation, which is difficult to be built up from scratch.

For a more precise demonstration of the stability of the top ranks of universities, 
Fig. 1 shows the distribution of the “average ranking success” of the top 100 univer-
sities in the five available Shanghai University Rankings (2004, 2009, 2014, 2019 
and 2021). Average ranking success is measured as follows: 

(16)Average successi =
5 − mi
∑5

t=1
ri,t

.

Table 5   Rank correlations of top 20 universities, Spearman rank-order correlation (in parentheses Kend-
all’s Tau)

All values are statistically significant at the 1% level.—Source: Shanghai University Rankings (2004, 
2009, 2014, 2019, 2021); own calculations

Rank 2004 Rank 2009 Rank 2014 Rank 2019 Rank 2021

Rank 2004 1.0000
(1.0000)

Rank 2009 0.9779
(0.9118)

1.0000
(1.0000)

Rank 2014 0.9638
(0.8603)

0.9798
(0.9044)

1.0000
(0.9926)

Rank 2019 0.9491
(0.8456)

0.9491
(0.8162)

0.9718
(0.8824)

1.0000
(0.9926)

Rank 2021 0.7377
(0.6912)

0.7500
(0.6912)

0.7615
(0.7279)

0.7627
(0.7426)

1.0000
(1.0000)

Table 6   Rank correlations of top 50 universities, Spearman rank-order correlation (in parentheses Kend-
all’s Tau)

All values are statistically significant at the 1% level.—Source: Shanghai University Rankings (2004, 
2009, 2014, 2019, 2021); own calculations

Rank 2004 Rank 2009 Rank 2014 Rank 2019 Rank 2021

Rank 2004 1.0000
(0.9919)

Rank 2009 0.9858
(0.9121)

1.0000
(0.9929)

Rank 2014 0.9718
(0.8667)

0.9872
(0.9182)

1.0000
(0.9899)

Rank 2019 0.6236
(0.5818)

0.6460
(0.6111)

0.6778
(0.6566)

1.0000
(0.9909)

Rank 2021 0.4723
(0.4394)

0.5079
(0.4768)

0.5479
(0.5242)

0.8178
(0.7606)

1.0000
(0.9949)
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In Eq. (16), the average ranking success of a university i is given by its inverse 
average ranking position, with ri,t as the rank of university i in the ranking t = 1 
(2004) to 5 (2021). Since not all universities reached a rank in the top 100 in all 
five rankings, the years missed are accounted for by mi ∈ {0, 1, 2, 3, 4} . In total, 
137 universities have been ranked so far in the top 100 of the Shanghai ranking.

As Fig. 1 demonstrates, the distribution of average ranking success is highly 
skewed. Only a few universities are constantly very successful in this ranking. 
The empirical distribution tests provide evidence for a Pareto distribution of the 
top 100 rankings, as the data in Table 7 underline. Note that for these empirical 
distribution tests the following Pareto distribution was estimated:

According to the results of the empirical distribution tests, a Pareto distribu-
tion up the top 50 ranked universities cannot be excluded. This is a further indi-
cation for the fixed top positions in the Shanghai (and other) university rankings.

(17)

f (x|a, k) = a ⋅ ka

xa+1
, x = Average success, a, k ∶ parameters (to be estimated).

Table 7   Test of the Pareto-distribution for the Top 100 universities

*** Statistically significant at the 0.01% level.—Source: Shanghai rankings (2004, 2009. 2014, 2019, 
2021); own calculations

Top univer-sities Parameters pareto-distribution Probability pareto-distribution

a k Cramér-von Mises Watson

Top 20 1.1822*** 0.0515*** 0.9905 0.9842
Top 50 1.1113*** 0.0212*** 0.9885 0.9809
Top 100 1.2447*** 0.0126*** 0.0509 0.0636

0.0

0.2

0.4

0.6

0.8

1.0

25 50 75 100 125

University

Average success

Fig. 1   Distribution of “average ranking success” in the top 100. Source: Shanghai University Ranking 
(2004, 2009, 2014, 2019, 2021); own calculations



	 A. Prinz, T. Ehrmann 

1 3

5 � Successful entry into the super league?

Given these fixed top positions in the global university rankings, is there still leeway 
for getting into the super league of universities? Are there still any effects of projects 
like the German Excellence Initiative, launched in 2004? MacLeod and Urquiola 
(2021) have shown that the success story of US Universities is not the consequence 
of design, but rather of competition helping to create a confluence of incentive 
mechanisms that lead to the actual performance.

For the recruitment of students, Fischer and Kampkötter (2017) found for Ger-
many that designated “universities of excellence” attracted the ones with better 
high-school grades. This was statistically significant for three years following the 
award of the excellence status, indicating that the award had a positive effect on stu-
dent selection for successful universities. Interestingly, they could not find a positive 
effect of the award on these enrollments in the longer run. However, it should be 
noted that Germany lacks a test that is comparable to the Scholastic Assessment 
Test, SAT. The grades used by Fischer and Kampkötter (2017) are vulnerable to 
grade inflation and, unfortunately, do not contain much variance. Moreover, as the 
output quantity of the “universities of excellence” increased, research quality suf-
fered (Civera et al. 2020).

In Proposition 1 we stated that all highly-gifted rich students, nCR , choose high-
quality research universities (elite schools), Rh . The respective universities are 
assumed to accept all these students and charge them high fees, Fh . These universi-
ties only fill the remaining seats with highly-gifted (moderately-gifted) poor (rich) 
students if the additional net revenues from higher grants—because of a larger 
number of high-quality researchers, due to a higher average quality of students—
are higher than the additional revenues from tuition fees paid by rich students. 
Furthermore, second-tier (nonelite) schools accept the remaining poor, but highly-
gifted students and some moderately-gifted rich students. Hence, the average family 
income of students in elite schools will be higher than the respective income of stu-
dents in non-elite schools.2 We see this proposition mirrored by the university rank-
ing reality. Cook and Frank (1993) report studies that the average family income of 
students attending elite colleges and universities is far higher than the average fam-
ily income of students at nonelite schools (in the terminology applied here, second 
tier schools). Family income is also an important predictor of attendants of an elite 
school, even after controlling for standardized test scores, parents’ education, and 
other personal characteristics (Hearn, 1990; Spies 1990). In that respect, also the 
best rich foreign students will aspire to attend an elite US university.

As shown above in Eq.  (7), the volume of high-quality research in our model 
depends on the average quality of students. As a consequence, the brightest research-
ers also have a tendency to follow both their best peers and the group of the globally 
brightest students. Keep in mind that for the Shanghai University Ranking the qual-
ity of the alumni enters with a weight of 10%. This quality, which links research and 

2  However, including third-tier schools would change this, because they are attended by moderately-
gifted rich students only.
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student quality, is measured by the number of the alumni winning Nobel prizes and 
Fields medals.

It remains an open question which efforts it takes to upgrade e.g. German or Chi-
nese universities to a highly recognized global reputation with a university ranking 
among the top 30. To overcome its disadvantages against top league institutions, an 
aspiring university in the beginning only has two variables: the wage of researchers, 
w, and some extra endowment, Ai. It is an open question if a wage exists that could 
motivate star researchers to migrate to a lower level university. Also, it is open to 
debate whether new players in the market can mobilize enough extra endowments, 
given all the active alumni that donate to the top league universities.

We start with the incentives provided by wages for researchers already working 
for specific national universities, which have been changed dramatically in China. 
To improve the position of Chinese universities researchers have been awarded cash 
prizes, housing benefits or other perks on the basis of high-profile publications (Qiu 
2010). In 2010 the pressure to publish was already high but still growing. A study 
from Wuhan University estimated a large market for ghostwriting papers on nonex-
istent research, that in 2009 was five times the amount it was in 2007. It also was 
revealed to the journal Nature that one in three researchers surveyed at major univer-
sities and research institutions admitted to committing scientific fraud (Qiu 2010).

These very strong incentives to improve the performance of researchers have 
obviously been badly designed. The incentives have encouraged questionable 
research practices, which through lots of retractions of Chinese publications in inter-
national high profile journals have undermined the objective of improving the stand-
ing of Chinese universities.

Therefore at the end of 2020 a new policy was designed to cope with these per-
verse incentives by banning cash rewards for publishing (Mallapaty 2020). As part 
of the new policy, researcher assessments could be also partly be influenced by 
bureaucrats and will now need to use indicators of the quality of research, such as 
how innovative the work is, and whether it represents a significant scientific advance 
or contributes to solving important societal problems. Because this new policy 
also has a focus on publishing in Chinese journals, it could have the consequence 
of international researchers becoming less interested to collaborate with Chinese 
researchers (Mallapaty 2020).

A good example for a very large extra endowment, at least by German stand-
ards, is the Excellence Initiative. While in 2004 one German university was 
among the top 50 in the Shanghai ranking, in 2009 the best was ranked only 55. 
In 2014, two universities were among the top 50 while in 2019 there was only 
one and 2021 none. As explained above, to attract famous researchers and bril-
liant students the investments must be huge. The official Report of the Excellence 
Initiative, the Imboden Report (2016, p.15), has put the German investments into 
a global perspective: “If the entire annual expenditure of the Excellence Initiative 
were available to RWTH [Aachen, the authors], its budget would be roughly the 
same as that of the University of Michigan, which also has similar student num-
bers, or that of ETH Zurich, which has fewer than half of the students.” The ETH 
Zurich, by the way, was among the top 20 in 2014, 2019 and 2021. Therefore, it 
does not come as a surprise that only three new Chinese universities made it into 
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the top 50 in 2021 from ranks above the top 100: Peking University (# 53 in 2019 
and #49 in 2021), Tsinghua University (#43 in 2019, #29 in 2021) and Zhejiang 
University (#70 in 2019, #58 in 2021). These universities are said to have made 
investments comparable with US top universities.

The advantages of top tier universities have cumulated over time and are there-
fore very high. The initiatives sketched above that were designed in China and 
Germany to overcome the disadvantages of their universities against top league 
institutions using wages of researchers and some extra endowment, seem to have 
lead to mixed results at best. Especially, the strong incentives before seem to have 
had a rather detrimental effect on performance in China. These strong short term 
incentives were not able to stand up to a scientific culture that had grown over 
centuries.

It has to be noted that these iniatives are not only up against the cumulated advan-
tages of the past, but as MacLeod and Urquiola (2021) find, against a permanent 
sorting process at US top tier universities, allowing them to attract the most talented 
students along with high tuition payments and donations. It is not only short-term 
changes in wages or some temporary extra endowment, but a whole system of com-
plementary and self-reinforcing dynamics concentrating research-talented professors 
and strong students—increasingly from all over the world—at a few top tier schools.

Apart the Chinese and German attempts to get into the super league of universi-
ties, France started in 2010 to create such universities. The first one was PSL Uni-
versity (Université de recherche Paris Sciences et Lettres) that encompasses five for-
merly independent grandes écoles, among others, the renowned Collège de France 
(Wikipedia 2021). It reached rank 36 in the Shanghai rankig of 2021. Moreover, a 
second university for science and technology was established in a similar manner, 
Paris-Saclay University. The Shanghai University Ranking published in 2021 shows 
that the intention to bring a university into the top 10 universities almost succeeded, 
as Paris-Saclay University reached rank 14. In effect, 19 former autonomous institu-
tions merged, some of them established and well-know universities, as for instance, 
ten grandes écoles and seven national research institutions (Thoenig 2015). A new 
campus was constructed that is connected with an technology cluster and grants of 
about € 2.5 billion had been collected, according to Thoenig (2015).

As indicated in the model of Sect.  3 above, the success of such newly created 
universities depends on foundation assets—in the French case, provided by the state 
–, but also on the ability to attract high-ability students and researchers. As it seems, 
the Chinese and French ways to create very successful universities were more suc-
cessful than the German way, at least up to now. In contrast to Germany, France 
concentrated on combining already existing universities and on giving them the 
necessary financial means. But alone when checking the corporate identity of Paris 
Sanclay University you still find faculty websites in french language. It remains to 
be seen whether the foundation of this new university is more than an accounting 
measure of just summing up the scores of unrelated existing institutions to boost a 
ranking position. This would resemble the failed financial holding strategies of the 
1960s in business, with its top-down decision approach; the US approach is bottom-
up, because every top university itself can make strategic decisions.
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So far, we have analyzed the university hierarchy system in a restricted manner. 
When we take a broader look at the characteristics of a super league university (see 
Fig. 2), the differences with the business sector become immediately obvious. While 
firms need successful innovative business models, i.e. strategies, in market envi-
ronments favorable to their survival, the success of universities stems from a much 
simpler formula. The success of universities essentially consists of abundant money 
resources, both good researchers and students, as well as favorable governance and 
a convenient regulatory environment. The latter are not included directly into the 
model in Sect.  3 above, but only indirectly. Nevertheless, in recent times univer-
sity governance became a topic for concern (Blackman et  al. 2007; OECD 2007; 
Blackman and Kennedy 2009) and for strategic considerations (Bratianu and Pin-
zaru 2015). Meanwhile, it was recognized that especially in Europe “[f]ragmented 
goals and poorly defined objectives”, as well as “dispersed capacity and capability” 
(Estermann and Kupriyanova 2018, p. 12) are obstacles in the adaptation of univer-
sities to a changing environment and better ranking positions.

Moreover, two important assumptions reflect the regulatory environment of suc-
cessful institutions: (1) Universities are free to test and to admit the students they 
want. (2) Due to their profit and quality orientation, they can acquire their finan-
cial means by themselves without being dependent on politically decided budgets. 
These factors have to be cherished for a long time. The most successful universities 

Fig. 2   Characteristics of a super league university: Alignment of key factors
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(among the top 20) are old, many of them founded long before 1800, and they have 
also been cherished accordingly. The advantages that lead to ranking-stability have 
cumulated over time and are therefore very high. Accordingly, no private investor 
but only states (or existing non-profit universities) are trying to invest in the upgrade 
of universities to catch up. As we have seen, the financial, moral and societal costs of 
the above sketched initiatives are really high, but their benefits given the cumulated 
advantages of top tier universities in the US are at best uncertain. Let us assume that 
states like China or Germany would be successful in strongly improving the ranking 
position of some of their universities. It seems unclear how sustainable the benefits 
of such successes would be, given the top tier universities in the US are embedded 
in a complex and completely different system of complementary and self-reinforcing 
dynamics (MacLeod and Urquiola 2021).

Private investors active on the for-profit side of higher education offer a no-frills 
education oriented towards specific technical skills with high labor market returns. 
They are earning money without investing (much) in reputation and research. While 
for-profit investors in higher education pursue valuation by students in dollar terms, 
their non-profit competitors pursue reputation with the external world.

It becomes clear that one only can make money in this sector when you leave nor-
mal competition with the established universities. The classical university business 
model—for all the reasons explained so far—is perhaps doomed to die, and it, there-
fore, can only be afforded by states and affluent non-profit institutions. But it is and 
will be very profitable for competitors to cut out attractive niches from this business 
segment. This can e.g. be business school offerings that compete with non-profit 
business schools. As far as reputation and research become less important for stu-
dents, alternative offerings tailormade to market needs may become more popular. 
This is especially important in all dynamic business sectors where e.g. digitaliza-
tion plays a large role. Here courses with direct business impact, but without certifi-
cates are in high demand by professionals who are already successful in their trades. 
The above reasoning on niche competitors of established universities will apply to 
companies like Singularity University. Given that these niches make the options for 
certain courses very attractive, we conjecture that we will see further erosion of low 
to medium level state universities overtime because they can neither compete with 
reputation oriented high-level universities nor with the highly market-oriented niche 
offerings from for-profit providers. In that respect, they are threatened to end up 
stuck in the middle between these two market segments.

6 � Conclusion

The “war for talents” is on in academia. The ranking of universities signals prospec-
tive students their ability to provide them with a status that may be used to get bet-
ter jobs and higher reputation. At the same time, universities are screening students 
with this status in order to attract the most gifted of them. Moreover, having excel-
lent students at a university is a device to get highly-qualified researchers who can 
successfully apply for government-sponsored research contracts.
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In this matching game, universities with large own funds have an advantage 
because they can attract poor, but highly-gifted students with student grants or 
low (no) tuition fees. In a world with highly-gifted and moderately-gifted stu-
dents, the allocation of highly gifted students is decisive for becoming a super 
league university. In effect, a three-tier league system of universities may emerge 
endogenously in such a context. In this league system, tier one and tier two uni-
versities might be called research universities, whereas tier-three universities 
would be teaching universities.

The Shanghai University Ranking from 2004 to 2021 provides empirical evi-
dence for the existence of such a league system. In particular, the global super 
league of universities encompasses more than half of the top 100 universities in 
the Shanghai ranking. The rank distribution of these universities seems to be very 
stable. This means that it is hardly possible to get into this super league. To put 
it differently: to get into this super league of universities, huge investments are 
required.

Recent attempts in Germany and China yielded mixed results in this respect. Ger-
many could not get a university into the top 20 or top 30 ranks in all of the Shanghai 
University Rankings so far. China surpassed the US with published scientific and 
technical papers, and it managed to get one university into the top 30. Obviously, 
it takes a lot of time to make it into the super league, even with huge investments. 
Nevertheless, as demonstrated by France, it is also possible to get to top positions 
in the rankings by combining forces, i.e., to concentrate research power—whether 
real or only by labelling—in a very few top institutions. But even then success will 
be less than certain. And when societal and moral costs accompanying the very 
strong incentives as the ones used in China are taken into account, even successes 
in the upgrade of universities may have overall negative external effects. For all the 
reasons explained so far, the classical university business model is perhaps in the 
mature phase of its life cycle. But this state of affairs gives states the freedom to take 
a fresh look on new successful business models of higher education. For Germany 
e.g., promoting universities anchored in the region which are the incubators and 
“hubs” of different forms of knowledge (Frey and Osterloh 2020), could be more 
profitable than competing for top ranking positions.
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