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Abstract As higher education policies are often associated with intense public
spending, the evaluation and performance measurement of respective initiatives
becomes increasingly crucial. An extensive and fruitful strand of literature has dealt
with the assessment of university performance, yet mainly focused on point-in-time
rather than period-of-time examinations. This study investigates the effects of Ger-
many’s first Excellence Initiative, a political measure aimed at building up world-
class universities to be able to compete in the globalizing research world. Relying
on both qualitative and quantitative measures, taking into account a 15-year period
from 1998 to 2012, we analyze the selection process and how and whether the
Excellence Initiative fulfilled its ambitious goals. Our results suggest that not the
political initiative per se, i.e. the treatment, but the announcement of the treatment
triggered diverging performance paths within the German higher education system,
thus positively contributed to augmented research performance of the promoted uni-
versities. Based on these findings, we provide policy recommendations and avenues
for future research.
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1 Introduction

Universities are increasingly perceived as key actors in contributing to economic
growth and prosperity (Valero and Van Reenen 2016). They generate and transmit
knowledge and human capital, provide a community of experimentation, and sup-
ply the region with innovation, thus shape regional competitiveness (Audretsch et al.
2005; Breznitz and Feldman 2012; Leyden and Link 2013; Link and Welsh 2013;
Carree et al. 2014; Lehmann 2015; Lehmann and Menter 2016). This shifts univer-
sities into the focus of governments and policymakers, since ever, but in particular
in the last years (Audretsch et al. 2015; Audretsch and Lehmann 2015). Building
up world-class universities by shifting public resources towards the most promis-
ing universities has become a phenomenon in many higher education systems (Cre-
monini et al. 2014).

In 2006, Germany launched such a multi-billion Euro publicly funded Excellence
Initiative (ExIn), aimed in part at propelling a handful of universities into the global
research elite: “If you want to compete in the research world, you have to have some
top universities that play in the first league”, Cornelia Quennet-Thielen, state secre-
tary in Germany’s Federal Ministry of Education and Research (BMBF), points out
(see Morgan 2016).

In the past, higher education policies in Germany were characterized by two main
characteristics: a disaggregation of higher education policy on the state or Ldnder
level, and a strong desire of remaining egalitarian instead of playing in the global
elite. While Germany is widely recognized for its long tradition following the statues
of the philosopher Wilhelm von Humboldt of the unity of research and teaching, also
egalitarianism has been the watchword of German higher education policies. Com-
petition among universities was not desired, and accordingly tuition has generally
been free, admission relatively non-selective and all universities more or less equally
funded. Consequently, only a few German universities were listed among the top
universities worldwide in the past. These rankings have been dominated since WW2
by universities from the Anglo-Saxon countries and a small number of universities
from Scandinavian countries, Switzerland or France, and are recently roughed up by
universities from Asia (Audretsch et al. 2015).

Given these challenges, the German government broke with its tradition in higher
education policy in two ways. First, planned in 2004 and finally launched in 2006,
the ExIn aimed at accelerating the visibility of German universities and at develop-
ing project-based, top-level university research to compete in the global elite league
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(DFG 2013). Second, the government directly brought federal money to the univer-
sities, which are otherwise under the control of the sixteen states.'

A decade later, in January 2016, the federal program of the ExIn was evaluated
by an international expert commission, led by Dieter Imboden, emeritus professor
at ETH Zurich, with the verdict of ‘very positive’ and recommended that the pro-
ject should be continued (IEKE 2016). And Bernd Huber, president of the LMU
Munich, one of the first universities selected and labelled as an ‘Excellence Uni-
versity’ notes that this program “changed the perception of German universities all
over the world” and adds that “they [federal and state governments] ...really got a
bang for their buck” (see Morgan 2016). However, not all experts where so con-
vinced about the success of the ExIn. Ulrich Teichler from the International Center
for Higher Education Research (INCHER) at the University of Kassel says that
the initiative’s significance has been “overblown”, calling it “peanuts” in financial
terms and suggests that German research performance improvements have begun
much earlier, with increased publications in English and “smarter” publishing strate-
gies (see Morgan 2016). A recent volume of the university and scientific journal
Forschung & Lehre (i.e. Research & Teaching), a German language journal focusing
on current trends in higher education and science policy published by the German
Association of University Professors and Lecturers (Deutscher Hochschulverband,
in short DHV), calls attention to an online petition against the Excellence Initia-
tive, which has been signed by more than 3000 academics and scientists. The oppo-
nents of the ExIn thereby argue that the initiative creates pseudo-markets within the
higher education sector, stimulates an artificial long-distance competition for public
funds, fosters an orientation towards mainstream, encourages precarious project-
based employment relationships in science and leads to social inequalities among
universities (F&L 2016).

With this case study, we try to shed some light on this discussion. The objec-
tive of this case study is to provide an examination of the ability of public univer-
sity policies to accelerate the strength and performance of outstanding and research
intensive universities. Such universities provide a good example of analyzing the
trade-offs because policy initiatives almost select universities that have both poten-
tial and motivation for achieving above average and promising performance in the
future. We specifically focus on the three universities selected in the first round of
the Excellence Initiative: the Technical University of Munich (TU Munich), the
Ludwig-Maximilians-University of Munich (LMU Munich), and the Karlsruhe
Institute of Technology (KIT). Relying on both qualitative and quantitative meas-
ures, we analyze the selection process and how and whether the ExIn has led to
superior results for these universities, in both qualitative (citations) and quantitative
(publications) terms, considering a time period from 1998 through 2012.

In comparison to the overall positive and enthusiastic evaluation of Dieter
Imboden (see IEKE 2016), our results reveal a more differentiated picture of the

! We are grateful to an anonymous referee highlighting this aspect. In general, the public universities are
under the authority of the federal state governments, and a direct intervention from the federal govern-
ment is prohibited by law; the credo being ‘education is the responsibility of the states’.
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first Excellence Initiative. From a qualitative perspective, the ExIn was a success as
the positioning within the world university rankings, i.e. the visibility of selected
German universities, has increased over the years. Our quantitative difference-in-
differences analyses tell a different story: it is not just the funding itself which led to
a higher university performance but also the announcement of potential government
funding triggered diverging performance paths among German universities. Thus,
evaluations of higher education policies should be based on period-of-time rather
than point-of-time related data to be able to capture holistic effects of an initiative
and derive adequate policy recommendations.

The remainder of this study is structured as follows. In the next section we pro-
vide a brief overview on the literature of policy evaluation programs and introduce
the concept of ‘picking the winners’ as a policy approach underlying the ExIn.
We further briefly describe the ExIn as well as its expected goals. Chapter three
describes the dataset and our methodological approach. In section four we first eval-
uate the program with qualitative measures. In the second subsection we present and
discuss the results from our difference-in-differences estimations. A final section
concludes.

2 University policies and the challenge of unbiased evaluation

Higher education policies like the ExIn have to ensure both the effective and effi-
cient spending of public money, which is not trivial (Powell et al. 2012). On the one
hand, policymakers have to decide on what money should be spend on, the effective-
ness of measures. On the other hand, policymakers have to ensure that universities
spend public money efficiently, i.e. incentivize universities to better coordinate and
motivate research activities in order to avoid duplication of effort. The following
sections discuss the difficulties of implementing and evaluating higher education
policies, explain the mechanisms behind higher education policies and detail the
concept of the Excellence Initiative.

2.1 Efficiency of universities

A plenty of initiatives has attempted to capture the benefits associated with univer-
sities and university policies. However, despite good intentions and the investment
of large sums of public funds, empirical evidence on the impact of public univer-
sity initiatives is disappointing or still remains nascent (Audretsch and Lehmann
2005; Mason and Brown 2013; Autio and Rannikko 2016). Although there is some
increasing experience on how to design and create research centers and initiate stra-
tegic research cooperations, little is known about the evidence of such interven-
tions or whether such policies actually work beyond the statement that “universities
(still) matter” (Mowery and Sampat 2005). Since evidence-based university policies
require substantiation to further support this kind of policy intervention, solid evi-
dence is particularly important where decisions involve trade-offs across alternatives
(Autio and Rannikko 2016).
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Given scarce resources on the one hand and an increased competition on the
other hand, university policies trade off against more inclusive university policies
like supporting disadvantaged universities. Evidence to support this view is impor-
tant to have verification that university policies are fit for their purpose. And not all
university policy initiatives track the performance of their subjects systematically
enough to support impact evaluation, or specify several objectives ex ante, where at
least one of the objectives could always be considered as a success. Such challenges
make policy evaluations struggle to contain selection biases and risk sampling on
the outcome or performance variables.

‘Picking the winners’ and supporting them does not automatically guarantee that
this policy is effective at all. Irvine and Martin (1984) made the ‘picking the win-
ners’ argument popular, analyzing and discussing such a controversial policy in the
context of the Margaret Thatcher era. Controversial, since ‘picking the winners’
should be left to the market forces and not be a business of the government (Martin
2010). Consequently, university policy in the UK during the Thatcher era, and still
since then, intends to induce market competition and to force universities to com-
pete for scarce resources like students and grants, private funds, and in particular
scientists. As a result, universities applying for public funds from the Higher Edu-
cation Funding Council are evaluated every five years by their publication records
and third mission, i.e. their value for society. These evaluations of university perfor-
mance have recently been institutionalized under the so-called Research Excellence
Framework in the UK (see Smith et al. 2011). In the annually published world top
university rankings, at least the Universities of Oxford and Cambridge are among
the top 5, followed by the Imperial College London and the University College Lon-
don. However, these institutions have been dominating the rankings for decades and
the success could not be traced back to the Thatcher initiative. Despite country-spe-
cific differences concerning the higher education system between the UK and Ger-
many, UK’s competitive attitude among universities had been used as a role model
for the ExIn.

The in parts controversial discussion between phenomenon-based university pol-
icy justifications and skepticism regarding the ability and motivation of policymak-
ers to effectively implement university policies underlines the need for solid empiri-
cal evidence of such initiatives. However, assessing and evaluating the effectiveness
of public university policy initiatives is challenging, especially due to the lack of a
clear mission statement spelled out about the expected effectiveness and efficiency
of such initiatives. The expected objectives are almost spelled out very vague and
imprecise, but promising and future orientated. This leads to measurement problems
concerning ex post evaluations. It can take years for the desired effects to material-
ize, and within these time spans other events may shape the results. The desired
effects and the impact of the public university policy initiative should thus also be
expected to be reflected in the data.

An extensive and fruitful literature focuses on evaluating higher education policy
initiatives on the university levels. Especially data envelopment analysis (DEA) has
thereby become the most important analytical tool (see Johnes 2006; Warning 2004,
2007), and has more recently been complemented by the more robust partial fron-
tier analysis (PFA) (see Wohlrabe et al. 2017). This literature almost finds a rather
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narrow distribution of efficiency scores, which are in parts shaped by policy ini-
tiatives, in parts by regional and thus exogenous factors (see Lehmann and Menter
2016). Gawellek and Sunder (2016) followed this approach and investigated whether
participating in the German ExIn program or preparing an application, affected pro-
ductivity and efficiency. Applying a dynamic non-parametric approach, they could
not support a substantially positive effect of the ‘winning’ universities that extends
beyond the public funding. Instead of gaining productivity through an increased
competition of research-oriented universities, their results point out that the appli-
cants suffered a drop in efficiency during the contest. The same holds for status
effects. Whereas losing an excellence status is accompanied by negative effects (e.g.
drop in the number of first year students), Bruckmeier et al. (2017) do not find evi-
dence for a respective positive effect.

While efficiency is without doubt an important concept and performance meas-
ure, we are not aware that any university proclaims in their individual mission and
vision statement that efficiency is the most important goal and objective. Efficiency
is also not pronounced by policymakers when launching a new public university ini-
tiative—Tlike the ExIn.

2.2 The ‘picking the winner’ tournament

The ‘picking the winner’ strategy is heavily criticized for at least two aspects. First,
policymakers are not perfectly informed and markets are thus better in selecting
promising and efficient organizations. Second, moral hazard and adverse selection
problems are induced by asymmetric information between policymakers and organi-
zations. Predicting the success of universities is difficult, even for professionals and
by favoring some universities over others the government may unwittingly crowd
out viable alternatives or reduce efforts of others.

If markets are not sufficiently perfect, theory suggests the creation of contests as a
substitute for (perfect) markets. Such contests, tournaments, replace the lack of com-
petition inherent in organizations, create quasi-markets and may attenuate the prob-
lems of asymmetric and private information. Initially developed as optimum labor
contract theory to explain promotions and high jumps in wages, tournament theory
has since then become a prominent strand in the economic literature explaining how
and why individuals or organizations compete for promotions (Lazear and Rosen
1981; Nalebuff and Stiglitz 1983; Krikel and Sliwka 2004). ‘Picking the winner’
in a tournament thus replaces the lack of market mechanisms in selecting the best
universities in two ways. First, by the self-selection effect in that only those universi-
ties will participate in the contest, where the expected profits exceed the sunk costs.
Second, by inducing a competition that encourages effort with an expected positive
effect on output and future performance (Lazear and Rosen 1981).

‘Picking the winners’ could be intuitively explained by tournament theory (see
Giirtler and Krikel 2010; Imhof and Krikel 2014). Like workers compete with one
another for promotion, universities compete with one another for being promoted as
an excellence university. The insights from tournament theory could intuitively be
applied to a ‘picking the winner’ contest of the ExIn. The intensity of competition
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among the universities strongly depends on the nature of the prize. Prizes are deter-
mined in advance, and winning the prize depends on the relative performance of the
applying university rather than the absolute performance. In the context of the ExIn,
the price structure was fixed in advance and announced by the German government.
Whether or not a university gets a promotion or is picked as a winner depends on the
relative quality of the proposal and only the best universities are picked as winners.
Not all high quality applications are selected ex post. The effort spent by the par-
ticipants and the type of competition is also endogenously determined by the spread
between the winners’ and the losers’ prize. Effort and competition is highest in ‘win-
ner-takes-it-all’ contests, often leading to adverse effects like rat races (Frank and
Cook 1996; Backes-Gellner and Pull 2013).

If the spread is highly compressed, then participants are less motivated to engage
in extraordinary effort. Thus, an optimal amount of effort exists in that more effort
is not necessarily better. As a result, the spread is nailed down in that a too small
spread results in too little effort and too large spreads in more effort but also requires
higher levels of compensation to attract players to the tournament (Lazear 2011, p.
155). In the context of the ExIn, the spread of the different funding lines was signifi-
cant: Graduate Schools have been funded with one million Euro per year, Clusters
of Excellence with 6.5 million Euro per year, and Institutional Strategies, i.e. Excel-
lence Universities, have been funded with 21 million Euro per year. Thus, although
the ExIn was no ‘winner-takes-it-all’ contest, in that the winner receives all the
funding, it still can be argued that universities were strongly incentivized to apply
for the promotion as an excellence university.

2.3 The excellence initiative as a beauty contest

In the following, we will present the ExIn in the light of the basic assumptions
and predictions of the tournament theory (see Lazear 2011). In 2004, the Federal
and State Governments in Germany have started to develop the idea for an Excel-
lence Initiative and finally passed the first Excellence Initiative in June 2005 with
the aim to promote top-level research and improve the quality of German universi-
ties and research institutions, i.e. make Germany a more attractive, internationally
competitive research location (see DFG 2013). Three main areas were identified ex
ante to achieve these objectives: Graduate Schools to promote young scientists and
researchers, Clusters of Excellence to promote top-level research, and Institutional
Strategies to develop project-based, top-level university research.

The contest was jointly organized by the German Research Foundation (Deutsche
Forschungsgemeinschaft, DFG) and the German Council of Science and Humanities
(Wissenschaftsrat, WR). The Federal and State Governments provided a total of 1.9
billion € to fund the successful projects until the end of 2012. The competition in the
first phase consisted of two tournament rounds held in 2005/2006 and 2006/2007,
each involving a preliminary and a final round.

The first round consisted of draft proposals being submitted to the DFG. The DFG
Head Office was responsible for examining the draft proposals to ensure that it com-
plies with the formal requirements. Its scientific merit was then evaluated by review
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panels, which were appointed according to qualification and specialist knowledge of
the field with which the proposal dealt. The DFG Head Office took care to avoid any
possible conflicts of interest. The review panels thus included numerous scientists
and academics from abroad. The reviewers carefully considered the proposal and
gave their assessment, which formed the basis for the subsequent decision-making
stage. An ‘Expert Commission’, appointed by the DFG, then assessed the recom-
mendations made by the review panels (ensuring the quality of this decision-making
stage) and drew up a short-list for the ‘Joint Commission’. The ‘Joint Commission’
was made up of members from the ‘Expert Commission’ and the ‘Strategic Com-
mission’, whose members were appointed by the German Science Council; it is an
international body of scientists and academics drawn from a variety of disciplines.
The ‘Joint Commission’ finally decided which universities were invited to submit
full proposals.

In the second round of this procedure, detailed proposals had to be submitted to
the DFG. These full proposals were evaluated by international review panels and
then short-listed by the ‘Expert Commission’. The ‘Joint Commission’ then com-
piled a list of funding recommendations on which the ‘Grants Committee’ for the
ExIn based its final decision. The ‘Grants Committee’ consisted of members of the
‘Joint Commission’ and representatives from the German Federal and State Minis-
tries of Education and Research. Scientists and academics thereby had the major-
ity vote in the ‘Grants Committee’. Finally, the funding decisions were publicly
announced by the German Federal Minister of Education and Research.

In response to the first call for proposals a total of 319 draft proposals were sub-
mitted by 74 universities. These were distributed between the three funding lines as
follows: 135 draft proposals for Graduate Schools, 157 draft proposals for Clusters
of Excellence, and 27 draft proposals for Institutional Strategies to promote top-level
university research. In January 2006, the ‘Joint Commission’ invited 36 universi-
ties to submit full proposals. This decision was based on reviews conducted by 20
international expert panels. The proposals were distributed between the three fund-
ing lines as follows: 39 proposals for Graduate Schools, 41 proposals for Clusters
of Excellence, and 10 proposals for Institutional Strategies. In October 2006, after
a total of 90 proposals for the three funding lines were evaluated and discussed by
international review panels and the ‘Joint Commission’ of the German Council of
Science and Humanities and the DFG, the ExIn ‘Grants Committee’ selected 38
projects from 22 universities for funding and thus awarded funding to 18 Gradu-
ate Schools, 17 Clusters of Excellence, and 3 Institutional Strategies. A prerequisite
for the third funding line (Institutional Strategies to promote top-level research, i.e.
‘Excellence Universities’) was that at least one Cluster of Excellence and at least
one Graduate School had been selected for funding at the respective university.
Three ‘Excellence Universities’ have finally been nominated: the Technical Univer-
sity of Munich (TU Munich), the Ludwig-Maximilians-University of Munich (LMU
Munich), and the Karlsruhe Institute of Technology (KIT).

The ExIn thereby provided funding for Institutional Strategies that were aimed at
developing top-level university research in Germany and at increasing its competi-
tiveness at an international level. The funding covered all measures that allowed uni-
versities to develop and expand their areas of international excellence over the long
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term and to establish themselves as leading institutions in international competition
and make a significant contribution to strengthening science and research in Ger-
many in the long term and increasing the visibility of current research excellence.

In January 2016, the International Expert Commission on the Excellence Initia-
tive (IEKE), led by Dieter Imboden, delivered the evaluation of the whole program
(2006-2012) to the state government. The presented results indicated the success
of the ExIn as it made, according to the commission, the German university system
more dynamic and improved the international competitiveness of German universi-
ties. The commission thereby highlighted the “impressive qualitative performance
regarding publications” (IEKE 2016, p. 5) and suggested to continue the ExlIn, i.e.
the funding of selected universities.

3 Dataset and methodology

Besides qualitative measures like global university rankings, this study relies on
quantitative measures, requiring both a solid dataset as well as a rigor methodolog-
ical approach (see Cunningham et al. 2017). The following sections describe our
main variables of interest, provide an overview of the differences between excellence
and non-excellence universities as well as explain our basic estimation techniques.

3.1 Dataset

Our primary goal is to analyze the effects of the first Excellence Initiative launched
in 2006. In order to assess academic performance differences of universities induced
by governmental funding, our dataset consists of all public universities in Germany.
As the staggered funding of the ExIn has divided the German higher education sys-
tem into three groups of universities, i.e. Excellence Universities with augmented
funding (winning the funding line Institutional Strategies) (hereafter: first tier
universities), Non-Excellence Universities with funding (winning either the fund-
ing line Graduate Schools, Clusters of Excellence, or both) (hereafter: second tier
universities), and Non-Excellence Universities without any funding (none of the
three funding lines of the ExIn) (hereafter: third tier universities), we split our data-
set accordingly. Hence, we are able to compare (1) first with third tier universities,
(2) second with third tier universities as well as (3) first with second tier universi-
ties. Promoted universities, i.e. first tier universities for (1) and (3) as well as sec-
ond tier universities for (2), are thereby classified as the ‘treatment group’ while the
other university groups build the control group (non-treatment group) respectively.
Our main variables of interest are measures of academic performance, in particular
citations, as a measure for the quality of conducted research, and publications, as
a measure for the quantity of conducted research. We rely on data provided by the
German Federal Statistical Office and the Thomson Institute and include publica-
tions in academic journals and the number of the citations as well as further univer-
sity characteristics like students, research fellows, public funds (third-party funds
from the German Research Foundation) and private funds (third-party funds from
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industry) within a 15-year period from 1998 to 2012. This time period captures the
effects before the treatment effect in 2006 and the following 6 years after the treat-
ment effect has occurred.

3.2 Descriptive statistics

Based on difference-in-differences estimations, we analyze how the staggered fund-
ing of the first Excellence Initiative has shaped the performance of universities.
Table 1 provides some comparisons between Excellence Universities and all other
German public universities to reveal first insights into the differences of the Ger-
man higher education landscape. The rows of Table 1 compare the average (mean
values) of the main variables of interest, each for the treatment group (Excellence
Universities), the non-treatment group (all other German public universities) and the
difference, with statistics tabulated separately for the pre- and post-treatment period.
For each period, the third column tabulates the difference of the mean values. The
last column of Table 1 shows the difference-of-the-difference of the mean values
between the pre- and post-treatment period. To consider across the main academic
fields, we distinguish between publications, citations and students in the natural
sciences (SCI), the social sciences (SSCI) and in arts for our descriptive analysis
(see Audretsch et al. 2004). Public and private funds as well as the variables public
funding and private funding are depicted in 1000 Euro. All other figures reflect the
respective absolute values.

In the pre-treatment period, the treatment group more than doubles the con-
trol group in size, as measured by the number of full-time research fellow equiva-
lents, and triples them in the number of students enrolled in the natural sciences.
The selected ‘Excellence Universities’ are thus focused on the natural sciences and
reveal a strong scientific record in this field measured by the number of citations and
publications. Here, the difference is statistically significant on the 1% level. Differ-
ences in the social sciences and in arts, either in the number of students or scientific
output remain rather small and not significantly different from zero. At first glance,
the additional funds are invested in research fellows. While the number of research
fellows remains rather constant for the control group in the post-treatment period
(a slight increase of about 10%), this number increased for about 30% for the treat-
ment group.” This increase is also reflected by the drop of the student to faculty
ratio for treated universities, our proxy for teaching intensity. While the number of
articles published in the natural sciences in the post-treatment period has also been
increasing, the number of citations has declined.’ Despite the number of publica-
tions and citations in the natural sciences, the social sciences and arts still remain
less important.

2 Assuming costs of 80,000€ for a full time research fellow, the multiplication of the 1262 full-time
equivalents for the post-treatment period reflects the additional budget received by the Excellence Initia-
tive.

3 The number of citations has declined in the post-treatment period for both groups, while the number of
publications has been increased. This effect may be caused by an increased supply by publications world-
wide while the number of citations within a paper still remains the same.

@ Springer



1115

In search of excellence: a case study of the first excellence...

K[oAT02dSaI “[9AS] 9] PUE G ‘O Y} J& 2OUBIYIUSIS AJBIIPUI 4 s PUR 4 5 SYSLIISE AT, "SID[OBIQ UI IE SIOLID PIEPUR)S ISNQOI-IAISN[D)

(L'878€) L'6T8¢  (P68°TT) #xx1S6'SE  +YITOF  €9T°01  (#'6TS8) #+xTCITE  ¥E9°0OF  8'TISY Spunj ALy
(S96SH) #x+6LE8T  (TT9S9) s LL18Y  LIF'HY  06T9T  (6'9TE€T) #x486L°61 TL60E  YLI'TI spunj d1[qnd

T6) S8 OV ¥'LI €LE 661 (SS1) 68 0T el Sy

v T'1L I 6921 'Lz T001 (0°'19) 8°SS 9CIT 89S (IDSS) $90UIdS [10S

(6'0ST) #x8879 (1"81L) sxx1"L6TT Yreee  ¥LE0T  (T06F) xxxE£8991 0'19%¢ L'T6L (IDS) s90uaIds [eImeN
(1°50€) #+£80L (T878) s THFT  886SE  SLSTT  (T'E9S) w0’ EELT 9665 9798 suonedrqnd

(1'€20) 8°61 (€op) Lee $'g9 617 (181 8°¢ ¥0€ 99C Sy

(1'080) T'€LE (T8¥¥Y1) 91281 6'9SLT £6¢6 (T'85TD) 811 T9EVT L'L86 (IDSS) $90UaIdS [10S

(€0891) #xx81687—  (€0T'ST) #xx99T°9%  0TLT9  €S¥'ST  (ESLPT) xxx8STIS  TO6'TIL €80T (IDS) seoUdIOS TermeN
(6'27981) %0 1S9% — (6¥7S°91) sxsCEL'LY Y209 T6TOI  (668°ST) #xxE8E°TS 8EIVL  SSLIT suone)

(S'9¢€1) 8°€01 — (0°86€) 8'9¢C L9LS 6'6£€ (L'6TS) 9°0%¢€ 8'€9L €Ty S

(Lvs61) 16611 — ($°6689) T1161  +'86¥°01  T'L8S8 (I'9LLL) €0TTE  O'SLI'TI 84906 SAIUDIIS [BI00S

(89€S) xxx9P1TT  (0'8THT) 5L’ LSOOT  THISIL  $'9ST9  (S'SYST) s 'EVF8  6'LTEFT  8188S SAOUDIOS [eINIBN
(€SISD) L'116 (0°0L19) #908°CT 688°LT  +80°CI (T€1S8) #68°T1 L9T'LT  €LEST sjuopmg
(0°80%) #xx0'C9C1 (0°9L0T) #xxL 0ESE ¥'SSLS  L¥TTT  (H7789) sxxL'89TT v'yecy  L'ST0T SMO[[9J Yo1easay
(0€0°T) xTLO6'T — (66S°T) xSLT'E 6718 vL6Y 30T #:9%T°S LOT6  090%  (mof[ey yoreasar 1od spuny ojearrd) Surpuny ajeAriq
(I8%°0) #%x£69C (ELTT) 5061 LIL'TT LTT9 (S68°0) #%x86LC S6S°L 86LY (mofoy yoxeasar xad spuny oriqnd) Surpuny orjqnd
(€28°0) ¥9¥°0— (F€S°0) 5097 T— €26y €81°L (8ET'T) 96L°T— €609 068'L (moryy yoreasar 1od sjuapmys) Ansuaiut Suryoea,
(010°0) ##xL0T°0— (L90°0) #xSET°0 7190  LLYO (0S0°0) ##x1¥T°0 0650  6vE0  (mo[[ay yoreasar sod suonesrjqnd) Kinuenb yoreasay
(S95°0) #x896'€ — (BEY'Y) x4x8EF Y T66'01 #65°9 (LTIET) 49078 SE8'91 62’8 (mo[]3§ yoreasar sod suonelro) Afenb yoreasay

(D Ha  paear]  [onuo) (1D A  paweal  [onuo)

Ha-u-gia

(dn moq[oy) poried juounean-jsod

(aurf aseq) porad juounean-aid

SO[qRLIEA

(UoTRWITIS? QOUIYIP UT JOUAIRIJIP) sonsnels oAndiosaq | dqel,

pringer

As



1116 M. Menter et al.

1t round of
Excellence Initiative

8,000
7,000

6,000

3,000 First tier universities
- & Universities with funding)
4,000
Second tier universities
—————— ] ™= (Non-Excellence Universities with funding)

Third tier universities
2,000 (Non-Excellence Universities without any funding)

3,000

1,000

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Fig. 1 Development of the number of research fellows

Splitting our dataset into the three different groups of universities, i.e. first, sec-
ond, and third tier universities, offers further insights into the effects of govern-
mental funding through the ExIn on university performance. Figure 1 illustrates
the described increase in the number of research fellows for first tier universities,
but also an increase in the number of research fellows for second tier universities.
Hence, funded universities spent a large portion of the additional funding in new
employees. Third tier universities were thus not able to keep up with promoted uni-
versities—as indicated by the only moderate increase in the number of research fel-
lows over time.

The additional number of research fellows yet decisively influences the efficiency
scores of promoted universities. As shown by the quality of research, i.e. the num-
ber of citations per research fellow, depicted in Fig. 2, the scores for all subgroups
of German universities drop—especially those for first tier universities.* Taking the
quantity of research, i.e. the number of publications per research fellow, reveals a
different picture (see Fig. 3). Especially second tier universities were able to dras-
tically increase the number of publications per research fellow. A main driver for
this increase is the core objective of the funding line Clusters of Excellence with
the expressed goal to promote top-level research. Whereas also third tier universities
were able to improve their scores, first tier universities again experienced a drop in
their publication to research fellow ratio.

It is a straightforward way to compare these findings with international main com-
petitors of the German university system. Figure 4 provides a snapshot of the three
selected ‘Excellence Universities’, comparing them with the main ‘competitors’

4 The point that ‘younger’ publications had less time to be cited than ‘older’ publications is fact, yet
applies to all universities in the same manner.
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Fig. 2 Development of research quality (research quality is measured by the number of citations per
research fellow)
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Fig. 3 Development of research quantity (research quantity is measured by the number of publications
per research fellow)

from the US (Stanford, MIT, Berkeley, and Michigan), the UK (Oxbridge) and Swit-
zerland (ETH Ziirich).

Abstracting from Stanford and the MIT with the highest budget, the other uni-
versities did not differ extremely, with the exception of Karlsruhe with the lowest
budget of all 10 universities. The budget-to-student ratio is, compared to ‘Oxbridge’,
the ETH, Stanford and the MIT, lower for the three ‘Excellence Universities’, but
in line with the one from Berkeley and Michigan. To overcome the drawbacks of
an egalitarian system, the ExIn provided additional funds to the three universities,
as depicted in total by the right bar (Excellence Initiative). Although it may appear
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Fig. 4 Annual budgets and number of students for selected universities (See also the final report of the
International Expert Commission to Evaluate the Excellence Initiative managed by the Institute for Inno-
vation and Technology (iit), IEKE (2016): http://www.gwk-bonn.de/fileadmin/Papers/Imboden-Beric
ht-2016.pdf)

rather low compared to the total budget of the universities, the provided grants con-
stituted a remarkable increase for Karlsruhe.

3.3 Methodology and estimation techniques

Based on our panel data, the most straightforward method to estimate the effects of
receiving governmental funding through the ExIn is to employ a fixed effects model.
In order to assess whether the ExIn affected university performance, we extend the
following naive fixed effects model, implemented in point-of-time examinations:

Y,, =P, + b, + P, . Treatment,, + Xy + €, (D

where Y,, is the number of citations per research fellow of university r at time ¢.
We use this measure as a proxy for the quality of research within a university—
one of the most important indicators within the Excellence Initiative. Individual
fixed effects f, account for university specific heterogeneity, f, controls for com-
mon output growth across universities. Treatment is modelled as a dummy variable,
which takes the value of one at 7 and all future periods 7+ s if a university receives
funding through the ExIn, and zero otherwise. We further include control variables,
which are assumed to affect scientific performance independent from the govern-
mental funding effect and covered in the vector X. This vector includes the intensity
of third-party funding activities (public and private) as well as teaching intensity,
measured by the student to faculty ratio. As teaching can be stimulating but also dis-
tracting for research activities, we include both a linear and squared term of the stu-
dent-to-research fellow ratio (see Wood 1990; Edgar and Geare 2013). As usual, €,,
represents the error term. In order to obtain clear cut treatment groups, we exclude
all universities which lose their excellence status during the program (2006-2012).
Following Bertrand et al. (2004), f,,,,, measures the desired treatment effect of
changing from a ‘normal’ university to a ‘promoted’ university. Due to a possible
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positive correlation in a university’s output, we expect downward-biased standard
errors. Hence, we employ clustered standard errors on a university level, which
control for both, autocorrelation as well as for heteroscedasticity in the error term.
As we cannot exclude the possibility that more than one university from a specific
region is elected, we further report regionally clustered standard errors. As we will
see later, clustering either on regional or university level does not change the results
qualitatively.

To obtain consistent estimates of the treatment effect, one crucial assumption is
the parallel trend assumption. This assumption is generally violated if universities’
output doesn’t follow a common trend during the observed time period given the
Excellence Initiative would have never been implemented.

In general, we should be concerned identifying the treatment effect based upon
Eq. (1). Our major point is that it is reasonable to assume that universities increase
their endeavors becoming an excellence university prior the initiative starts. This in
turn may impact the universities’ output in a positive or negative way. Hence, if the
treatment coefficient g, is contaminated by a kind of preparation effect, or other
strategic effects, we should observe an effect on a university’s output the period
before the treatment occurs. Finally, we cannot exclude the possibility of reverse
causality between Y,, and the control variables.

It is hard to test for the parallel trend assumption as we cannot observe the coun-
terfactual development of a university’s output. Nevertheless, we include time
effects in our fixed effects model before and after the actual treatment occurs to
test in an informal way whether the parallel trend assumption holds. For instance,
if there is a significantly time effect prior the treatment, we obtain a spurious cor-
relation due to the fact that anticipation effects appear prior the treatment, generally
known as the Ashenfelter’s (1978) dip problem. By including year effects, we also
control for dynamic output effects of universities.

As a direct reflex to the Ashenfelter’s (1978) dip problem and our focus on
period-of-time examinations, we expand the just explained naive regression equa-
tion towards a dynamic equation. This dynamic equation controls for both potential
anticipation effects and dynamic output effects

4 4
Y, =p.+pb + 2 0,_gTreatment,,_, + Py, Treatment,, + 2 OyyqTreatment,,, , + Xy + €,

q=1 g=1
@)

where Treatment,,_, is equal to one in period g and zero otherwise. Hence, the addi-
tional coefficients Treatment,,,, can be interpreted as pre- and post-treatment of the
Excellence Initiative and should deliver some information whether our treatment
effect can be interpreted in a causal way. For instance, obtaining significantly nega-
tive or positive pre-treatment effects should be seen as a signal that our treatment is
not causal (see Autor 2003; Autor et al. 2007). On the other hand, when we obtain
no significantly pre-treatment effects, we can interpret the treatment effect of the
Excellence Initiative in a causal manner.
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Fig. 5 QS World University Rankings (QS World University Rankings is based on six performance indi-
cators (respective weighting are in parentheses): 1. Academic reputation (40%), 2. Employer reputation
(10%), 3. Student-to-faculty ratio (20%), 4. Citations per faculty (20%), 5. International faculty ratio
(5%), 6. International student ratio (5%))
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Fig. 6 THE World University Rankings (THE World University Rankings are based on five performance
indicators (respective weighting are in parentheses): 1. Teaching (30%), 2. Research (30%), 3. Citations
(30%), 4. Industry income (2.5%), 5. International outlook (7.5%))

4 Results and discussion
We evaluate the first Excellence Initiative by applying a qualitative and a quantita-

tive approach. Concerning the qualitative perspective, we take the world university
rankings of Quacquarelli Symonds (QS) and Times Higher Education (THE) into
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Table 2 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (comparison of first with third tier universities)

Model I (cluster region) Model II (cluster university)

4 years before (5,_)
3 years before (5,_3)
2 years before (5,_,)
1 year before (5,_;)
Year of treatment

1 year after (5.,,)

2 years after (§,,)
3 years after (5,,3)
4 years after (8,4)
Public funding
Private funding

Teaching intensity

Teaching intensity (sqr.)

Year dummies

R?

Total observations
Number of clusters

0.428 (0.693)
—0.675%* (0.280)
0.854*%* (0.360)
0.024 (0.580)
—2.283* (1.207)
—2.020%* (0.899)
—0.127 (0.293)
—0.625%* (0.239)
—0.172 (0.658)
0.173 (0.123)
—0.018 (0.024)
2.131%* (0.905)
—0.078** (0.030)
Yes

0.38

906

50

0.428 (0.733)
—0.675 (0.490)
0.854* (0.452)
0.024 (0.687)
—2.283* (1.205)
—2.020%* (0.801)
—0.127 (0.652)
—0.625 (0.440)
—0.172 (0.621)
0.173 (0.128)
—0.018 (0.024)
2.131%* (0.902)
—0.078** (0.030)
Yes

0.38

906

62

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the 10,
5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of 1st
round of excellence initiative on quality of research (citations per research fellow), 1998-2012, according
Arai and Thoursie (2009)

account (see Figs. 5, 6).> Both rankings reveal an almost steady improvement in the
rankings for all three ‘Excellence Universities’ selected in the first Excellence Ini-
tiative. These rankings reinforce the statement of Bernd Huber, president of LMU
Munich, claiming that the ExIn increased the visibility of German universities and
generated an additional competitive edge. Both the Technical University of Munich
(TU Munich) and the Ludwig-Maximilians-University of Munich (LMU Munich)
thereby hold a special position as they got promoted and funded again in the third
Excellence Initiative which started in 2010 and was launched in 2012.

Our fixed effects estimations, i.e. our quantitative approach, yet reveal a differ-
ent picture of the first Excellence Initiative (see Tables 2, 3). Comparing univer-
sities funded through the ExIn (both either through Institutional Strategies or
Graduate Schools and/or Clusters of Excellence) with non-funded universities, the
treatment effect, i.e. the effect of funding within the framework of the ExIn on uni-
versity performance, measured by the citations per research fellow, is negative for

5 From 2004 to 2009, world university rankings were published annually as Times Higher Education-QS
World University Rankings. Since 2010, QS and Times Higher Education publish rankings separately,
known as the QS World University Rankings (see Fig. 5) and the THE World University Rankings (see
Fig. 6) respectively.
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Table 3 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (comparison of second with third tier universities)

Model III (cluster region) Model IV (cluster university)
4 years before (5,_) —0.070 (0.370) —0.070 (0.377)
3 years before (5,_3) —1.040 (0.931) —1.040 (1.023)
2 years before (5,_,) 0.813 (0.679) 0.813 (0.802)
1 year before (5,_;) 0.770 (0.727) 0.770 (0.709)
Year of treatment —1.526%* (0.653) —1.526%* (0.738)
1 year after (5.,,) —0.170 (0.586) —0.170 (0.598)
2 years after (3,,) —0.460 (0.360) —0.460 (0.369)
3 years after (5,,3) —1.630 (1.035) —1.630 (1.084)
4 years after (8,4) 0.006 (0.678) 0.006 (0.770)
Public funding 0.183%** (0.080) 0.183%** (0.086)
Private funding —0.004 (0.031) —0.004 (0.030)
Teaching intensity 2.123%%* (0.827) 2.123%%* (0.826)
Teaching intensity (sqr.) —0.077*** (0.028) —0.077%** (0.028)
Year dummies Yes Yes
R? 0.39 0.39
Total observations 1100 1100
Number of clusters 62 78

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the 10,
5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of 1st
round of excellence initiative on quality of research (citations per research fellow), 1998-2012, according
Arai and Thoursie (2009)

all model specifications. This implies that being funded through the ExIn resulted
in a decreased research performance which is, at first glance, contrary to the conclu-
sions drawn from world university rankings which also base their scores mainly on
research performance, but also on research grants and funding.® Beyond the influ-
ence of higher education policies, the quality of research is positively shaped by
teaching activities. Research productivity and intellectual contributions are gener-
ally moderated by the scientist’s inherent task bundle ranging from networking and
collaboration, teaching and mentoring to commercialization activities (see Kyvik
2013). Our results suggest that the relationship between research performance and
teaching intensity is an inverted U-shape, indicating that student interaction is up to
a certain point stimulating for scientific research. White et al. (2012) confirm this
view as they claim that teaching responsibilities shape time and effort for research
activities.

The announcement or anticipation effects prior to the actual treatment effect is
significant and positive for the comparison of first with third tier universities, and

% Both the QS World University Rankings and the THE World University Rankings do not take public
funding into account. University rankings can thus not be directly influenced by increased government
spending, i.e. public funding is no performance indicator.
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Table 4 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (comparison of first with second tier universities)

Model V (cluster region)

Model VI (cluster university)

4 years before (5,_)
3 years before (5,_3)
2 years before (5,_,)
1 year before (5,_;)
Year of treatment

1 year after (5.,,)

2 years after (§,,)
3 years after (5,,3)
4 years after (8,4)
Public funding
Private funding
Teaching intensity
Teaching intensity (sqr.)
Year dummies

R?

Total observations
Number of clusters

0.292 (0.818)
—1.776%* (0.626)
—0.457 (0.591)
0.610 (0.575)
—0.853 (0.660)
—0.581 (0.853)
—0.515 (0.821)
—1.252* (0.707)
—1.110 (0.712)
0.028 (0.100)
0.766*** (0.233)
1.561 (1.618)
—0.052 (0.101)
Yes

0.70

280

18

0.292 (0.857)
—1.776%* (0.771)
—0.457 (0.737)
0.610 (0.843)
—0.853 (0.718)
—0.581 (0.847)
—0.515 (0.642)
—1.252* (0.702)
—1.110(0.712)
0.028 (0.113)
0.766*** (0.231)
1.561 (1.613)
—0.052 (0.098)
Yes

0.70

280

22

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the 10,
5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of 1st
round of excellence initiative on quality of research (citations per research fellow), 1998-2012, according
Arai and Thoursie (2009)

positive yet not significant for the comparison of second with third tier universities,
as indicated by §,_,. Including the quantity of research, proxied by the publications
per research fellow, as an alternative measure for university research performance,
confirm the robustness of the results. (see Appendix Tables 6, 7).

The results revealed by the comparison of first with second tier universities are
not that straightforward (see Table 4). Neither the treatment nor the announce-
ment effect differs statistically significant from zero, and the expected posi-
tive sign of §,_, cannot be confirmed. Including again the quantity of research
as an alternative measure, the expected signs, i.e. a negative treatment effect as
well as a positive announcement effect is revealed (see Appendix Table 8). In
order to thoroughly investigate respective mechanisms, we created a subsample
of our dataset as a robustness test by comparing Excellence Universities (of the
first round of competition, winning the funding line Institutional Strategies) with
to-be Excellence Universities (of the second round of competition, winning the
funding line Institutional Strategies) (see Table 5). All to-be Excellence Universi-
ties of the second round of competition have received funding in the first round
of competition, either through Graduate Schools or Clusters of Excellence. These
additional estimations confirm our initial assumptions and confirm the negative
treatment effect as well as a positive effect (albeit not statistically significant on
the 10% level). The results are robust against our alternative measure, i.e. the
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Table 5 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (comparison of Excellence Universities (of the first round of competition) with to-be Excel-
lence Universities (of the second round of competition))

Model VII (cluster region) Model VIII (cluster university)

4 years before (d,_)
3 years before (5,_3)
2 years before (5,_,)
1 year before (5,_;)
Year of treatment

1 year after (5,,)

2 years after (5,,,)
3 years after (8,3)
4 years after (5,4)
Public funding
Private funding

Teaching intensity

Teaching intensity (sqr.)

Year dummies
R2
Total observations

Number of clusters

—0.002 (1.733)
—1.515%* (0.612)
0.216 (0.967)
0.274 (2.059)
—0.535 (0.850)
—1.716%* (0.661)
—4.089 (3.285)
—1.092 (0.728)
—1.013 (0.900)
—0.076 (0.240)
0.098 (0.275)
—0.533 (2.788)
0.126 (0.188)

Yes

0.77

93

8

—0.002 (1.735)
—1.515%* (0.746)
0.216 (1.321)
0.274 (2.377)
—0.535 (0.909)
—1.716%* (0.714)
—4.089 (3.266)
—1.092 (0.716)
—1.013 (0.899)
—0.076 (0.248)
0.098 (0.265)
—0.533 (2.788)
0.126 (0.186)

Yes

0.77

93

9

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the 10,
5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of 1st
round of excellence initiative on quality of research (citations per research fellow), 1998-2012, according
Arai and Thoursie (2009)

quantity of research (see Appendix Table 9). We conclude that both a negative
treatment and a positive announcement effect exist and are induced by the ExIn
funding framework—just the effect sizes for the respective university groups dif-
fer, indicated by the heterogeneous significance levels.

Conflating both the qualitative and quantitative perspectives unearths the actual
aggregate effect of the examined higher education policy initiative: it is not nec-
essarily the ExIn itself, but the announcement of the launch of the initiative with
its associated funds and benefits for selected universities which triggers university
research performance and leads to diverging performance paths among universities.
Those universities which self-select themselves to apply for such an initiative and
participate in the contest show superior research performance and high functioning
departments prior to the potential funding period. Thus, the creation of a strong cul-
tural ethos in the course of the application for such an initiative finally influences
research performance outcomes (see Edgar and Geare 2013). The funding itself con-
stitutes only the reward of previous out-performance and hence does not create suffi-
cient further stimuli, resulting in a non-positive treatment effect of the ExIn. Hence,
we can support the argument of Gawellek and Sunder (2016) that applicants of the
ExIn suffered a drop in efficiency during the contest.
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Despite the robustness of our empirical results, this research is subject to a num-
ber of limitations. The most pressing issue relates to the fact that we only investi-
gated the first Excellence Initiative. Meanwhile, in the course of the second and third
Excellence Initiative, further universities have been selected and promoted as excel-
lence universities within the respective funding lines. As already mentioned, some
universities like the LMU Munich and the TU Munich, have been selected again
in the third round of the Excellence Initiative. Other universities like the RWTH
Aachen, the University of Konstanz or the Free University of Berlin have been
promoted in both the second and third round of the Excellence Initiative. A more
sophisticated approach should consider these interdependencies and the associated
volatile phases of being an ‘excellence’ university in 1 year and just a ‘normal’ uni-
versity in another year. Future studies should also try to capture the entire applica-
tion process: applying for the ExIn is extremely time consuming, resulting in less
time to engage in research and publishing. Thus, the three excellence universities
of the first ExIn had to face disadvantages in comparison to other universities that
did not apply.” As not only Institutional Strategies but also the two other funding
lines of the ExIn, namely Graduate Schools and Clusters of Excellence, have influ-
enced the performance of respective universities, future studies should try to capture
and consider the interdependencies of the three funding lines and their respective
impact on university performance (see Wollersheim et al. 2015). Propensity score
matching models might be one way to achieve a more fine-grained comparability of
treated and non-treated universities. Finally, other political interventions or regional
idiosyncratic effects might have impacted university performance thus potentially
triggered the observed diverging performance paths.

5 Conclusion

An extensive and fruitful strand of literature has been established focusing on the
assessment of university performance and corresponding evaluations of respective
higher education policy initiatives (Astin 2012; Fabel et al. 2008; Hazelkorn 2015).
Previous studies have based their empirics mainly on point-of-time rather than
period-of-time related data, thus neglected performance differentials of universities
before and after the implementation of respective higher education policies. Beyond
quantitative research, also the establishment of academic rankings of world top uni-
versities has caught increasing attention—also among policymakers, interpreting
those rankings as the ability to create and sustain competitive advantages within the
global higher education system without considering potential biases of such rank-
ings (see Le and Tang 2015).

7 Due to data availability, we were not able to consider the entire application process: both the German
Research Foundation (DFG, Deutsche Forschungsgemeinschaft) as well as the Council of Science and
Humanities (WR, Wissenschaftsrat) do not provide any information about non-successful applications
for the Excellence Initiative to avoid a damage in reputation for the non-promoted universities.
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This study tries to tackle this issue. Relying on both qualitative and quantita-
tive measures, we evaluate the effects of the first Excellence Initiative in Ger-
many. Whereas world university rankings, our qualitative approach, revealed
a positive effect of the ExIn, our fixed effects estimations, i.e. our quantitative
approach, unearthed a per se negative treatment effect but a positive announce-
ment effect of the ExIn. Accordingly, endeavors of universities to get promoted
and funded triggered university excellence and associated research outcomes,
not the actual funding itself—serving only as an incentive to engage prior to the
actual treatment. This may lead to several policy implications.

First, ‘picking the winners’ as a policy approach might not always lead to
the desired outcomes in that additional money leads to additional output, i.e. in
the context of universities to an increased research performance. Policymakers
should carefully select and promote universities while considering the effects
for promoted and rejected applicants. Establishing world class universities at
the expense of all other universities might overall decrease the well-known posi-
tive externalities of the higher education sector and thus a country’s competitive
edge. Second, higher education policies should always comprise the entire higher
education system to sustainably promote the university environment while still
setting incentives for outstanding university performance, i.e. establishing elite
universities while providing under-performing universities the opportunity to
catch up. Third, a sole focus on academic rankings might initiate, according to
Martin (2017), a worrying development with centralized top-down management,
increased bureaucratic procedures, prescribed formulas for teaching, and scien-
tific research driven by performance targets. Policymakers should prevent univer-
sity activities solely concerned about improving their academic ranking instead
of fulfilling their fundamental tasks of teaching, research, and its commercializa-
tion, i.e. avoid rat races among universities. Additional performance criteria are
thus needed to capture the complex interdependencies within academia.

Further research should specifically focus on the effects of the formulation of
targets of higher education policies and respective outcomes. Only well-framed
and overall accepted policy initiatives might lead to desired outcomes, enabling
a rigor target/performance comparison, i.e. facilitate the evaluation of respec-
tive programs. Moreover, future research should focus on the examination of the
entire Excellence Initiative with its three phases and three funding lines from
2006 to 2017, i.e. take a more holistic approach to cover the aggregate effects
of the ExIn. While this research focused on the German university system and
respective performance differentials of treated and non-treated German universi-
ties, future studies should be conducted focusing on performance paths of pro-
moted German universities and funded universities from other countries with
comparable funding initiatives, i.e. investigate the efficiency and effectiveness of
German university policies in an international context while considering different
institutional forms, governance mechanisms and endowments. Following Leyden
and Menter (2018), also the cross-fertilization of basic and applied research and
the respective impact of various funding sources on the performance of funded
universities should be further examined.
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Appendix

See Tables 6, 7, 8 and 9.

Table 6 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (robustness test) (comparison of first with third tier universities)

Model IX (cluster region) Model X (cluster university)
4 years before (5,_) 0.045 (0.041) 0.045 (0.043)
3 years before (5,_3) 0.0002 (0.012) 0.0002 (0.023)
2 years before (5,_,) 0.053*** (0.020) 0.053 (0.034)
1 year before (5,_,) 0.002 (0.025) 0.002 (0.027)
Year of treatment —0.048* (0.028) —0.048 (0.056)
1 year after (5.,,) —0.066 (0.052) —0.066 (0.052)
2 years after (3,,) —0.003 (0.009) —0.003 (0.031)
3 years after (5,3) 0.004 (0.019) 0.004 (0.018)
4 years after (8,4) 0.049 (0.031) 0.049 (0.062)
Public funding 0.020* (0.010) 0.020* (0.011)
Private funding —0.003 (0.003) —0.003 (0.003)
Teaching intensity 0.137* (0.071) 0.137* (0.071)
Teaching intensity (sqr.) —0.005* (0.002) —0.005* (0.002)
Year dummies Yes Yes
R? 0.45 0.45
Total observations 907 907
Number of clusters 50 62

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the
10, 5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of
Ist round of excellence initiative on quantity of research (publications per research fellow), 1998-2012,
according Arai and Thoursie (2009)
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Table 7 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence

initiative (robustness test) (comparison of second with third tier universities)

Model XI (cluster region)

Model XII (clus-
ter university)

4 years before (5,_4)
3 years before (5,_3)
2 years before (5,_,)

1 year before (5,_;)
Year of treatment

1 year after (3,,)
2 years after (5,,,)
3 years after (§,3)
4 years after (5,,4)
Public funding
Private funding

Teaching intensity

Teaching intensity (sqr.)

Year dummies
R2
Total observations

Number of clusters

0.070 (0.056)
—0.106 (0.068)
0.090 (0.057)
—0.008 (0.024)
0.025 (0.032)
—0.020 (0.026)
0.031 (0.026)
0.019 (0.047)
0.161 (0.102)
0.024*%* (0.009)
—0.003 (0.003)
0.126* (0.065)
—0.004* (0.002)
Yes

0.44

1102

62

0.070 (0.057)
—0.106 (0.069)
0.090 (0.060)
—0.008 (0.025)
0.025 (0.033)
—0.020 (0.025)
0.031 (0.026)
0.019 (0.046)
0.161 (0.102)
0.024%%* (0.010)
—0.003 (0.003)
0.126* (0.066)
—0.004* (0.002)
Yes

0.44

1102

78

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the
10, 5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of
Ist round of excellence initiative on quantity of research (publications per research fellow), 1998-2012,

according Arai and Thoursie (2009)
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Table 8 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (robustness test) (comparison of first with second tier universities)

Model XIII (cluster region)

Model XIV (cluster university)

4 years before (5,_)
3 years before (5,_3)
2 years before (5,_,)
1 year before (5,_;)
Year of treatment

1 year after (5.,,)

2 years after (8,,)
3 years after (5,,3)
4 years after (3,4)
Public funding
Private funding

Teaching intensity

Teaching intensity (sqr.)

Year dummies

R2

Total observations
Number of clusters

—0.073 (0.061)
0.062 (0.062)
0.020 (0.023)
0.028 (0.030)
—0.073 (0.058)
—0.121** (0.042)
—0.124%* (0.056)
—0.092 (0.077)
—0.006 (0.037)
0.031* (0.017)
0.005 (0.008)
—0.143 (0.132)
0.011 (0.008)
Yes

0.48

281

18

—0.073 (0.068)
0.062 (0.063)
0.020 (0.024)
0.028 (0.044)
—0.073 (0.068)
—0.121** (0.045)
—0.124** (0.063)
—0.092 (0.085)
—0.006 (0.039)
0.031* (0.018)
0.005 (0.008)
—0.143 (0.131)
0.011 (0.008)

Yes

0.48

281

22

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the
10, 5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of
Ist round of excellence initiative on quantity of research (publications per research fellow), 1998-2012,
according Arai and Thoursie (2009)
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Table 9 Fixed effects estimations of pre-treatment and post-treatment effects of 1st round of excellence
initiative (robustness test) [comparison of Excellence Universities (of the first round of competition) with
to-be Excellence Universities (of the second round of competition)]

Model XV (cluster region) Model XVI

(cluster univer-
sity)

4 years before (5,_4)
3 years before (5,_3)
2 years before (5,_,)

1 year before (5,_;)
Year of treatment

1 year after (3,,)
2 years after (5,,,)
3 years after (§,3)
4 years after (5,,4)
Public funding
Private funding

Teaching intensity

Teaching intensity (sqr.)

Year dummies
R2
Total observations

Number of clusters

—0.051 (0.035)
0.030 (0.024)
0.005 (0.020)
—0.003 (0.055)
—0.014 (0.027)
—0.022 (0.032)
—0.161* (0.076)
—0.004 (0.014)
—0.041 (0.032)
—0.003 (0.008)
—0.005 (0.006)
0.008 (0.076)
0.003 (0.005)
Yes

0.52

93

8

—0.051 (0.036)
0.030 (0.022)
0.005 (0.018)
—0.003 (0.054)
—0.014 (0.028)
—0.022 (0.032)
—0.161* (0.076)
—0.004 (0.015)
—0.041 (0.031)
—0.003 (0.008)
—0.005 (0.007)
0.008 (0.076)
0.003 (0.005)
Yes

0.52

93

9

Cluster-robust standard errors are in brackets. The asterisks *, **, and *** indicate significance at the
10, 5, and 1% level, respectively. Fixed effects estimations of pre-treatment and post-treatment effects of
Ist round of excellence initiative on quantity of research (publications per research fellow), 1998-2012,
according Arai and Thoursie (2009)
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