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S 
cience has always been organized competi-
tively. Researchers compete for new discover-

ies. Their success in this competition has a decisive 
influence on their scientific careers. At the institu-
tional level, however, competition between higher 
education institutions (HEIs), both universities 
and universities of applied science (UAS), has long 
played a subordinate role in Germany.

However, with the formal autonomy of higher edu-
cation institutions growing since the late 1990s 
and the associated shift towards ‘output-orien-
tated’ management via target agreements, key per-
formance indicators and evaluations, competition 
between higher education institutions has also 
increased significantly. The Excellence Initiative and 
the subsequent Excellence Strategy are particularly 
visible programmes in which universities compete 
for substantial research funding and academic pres-
tige.

Competition has also become more important in 
teaching. In recent years, stagnating student num-
bers and new providers, some of them private, have 
increased competition for students, regardless of 
the fact that larger first-year cohorts are expected 
again in the future.

In addition, higher education institutions today 
are confronted with a wide range of additional 
requirements beyond their traditional core tasks 
of research and teaching. Competition in the field 
of technology transfer, i.e. the transfer of research 
findings into innovative products, processes and 
services, is of particular importance for the German 
research and innovation system.

The Federal Government and the Länder, which are 
constitutionally responsible for higher education 
policy, shape the framework conditions for com-
petition between higher education institutions 
and the scope for action of individual institutions 
through their decisions. Sufficient scope for action 
and reliable funding are key prerequisites for effec-
tive competition in the German higher education 
system and for ensuring that universities and UASs 
can conduct internationally competitive research, 
offer high-quality and internationally orientated 
teaching, and effectively strengthen technology  
transfer.

B 2-1 Higher Education Institutions 
Competing for Research 
Funding and Top Talent

Strong Competition for Third-Party Funding

In 2025, the German higher education system249 
comprised more than 400 HEIs, two-thirds of 
which were publicly funded.250 Research funding 
for public HEIs is based on core funding, usually 
provided by the respective Land as a HEI’s fund-
ing body, and on third-party funding, which is 
obtained through competitive procedures from 
public and private funding bodies for a specific 
period. Important public funding bodies at 
national level are the German Research Founda-
tion (Deutsche Forschungsgemeinschaft, DFG), 
the Federal Ministry of Research, Technology and 
Space (Bundesministerium für Forschung, Tech-
nologie und Raumfahrt, BMFTR) and the Federal 
Ministry for Economic Affairs and Energy (Bundes
ministerium für Wirtschaft und Energie, BMWE). 
Various formats are used for competitive research 
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funding, including open-topic and topic-specific 
competitions.251

The successful acquisition of (highly) competitive 
third-party funding has become increasingly impor-
tant in recent years.252 Not only does it provide 
resources, but it also serves as an indicator of the 
performance of individual scientists and higher edu-
cation institutions, depending on the funding pro-
vider and volume as well as the underlying review 
and selection process. For example, the rankings 
of HEIs according to the third-party funding they 
have acquired, which have been published regularly 
in the DFG Funding Atlas253 since the 1990s, and 
the funding decisions made as part of the Excellence 
Initiative and Strategy have attracted considerable 
public attention.

In principle, competitive procedures are suitable 
for aligning the allocation of research funds with 
the performance of institutions and individuals and 
for creating incentives to increase this performance. 
However, intense competition for third-party 
funding also brings challenges. Research findings 
indicate that risky but promising projects are dis-
advantaged in review processes.254 Special funding 
formats, such as the DFG’s Reinhart Koselleck Pro-
jects, address this problem on a case-by-case basis 
by explicitly targeting innovative and, in a positive 
sense, risky research.255

In addition, both the application process and the 
evaluation of project proposals, which is usually 
carried out by other scientists, require consider
able personnel and resources, especially in the case 
of highly sought-after funding formats.256 The effort 
involved in the review process can be countered 
with design features such as two-stage procedures257 
and randomization elements.258

The extensive project management, including 
reporting requirements beyond the publication of 
scientific results, has also been criticized.259 The 
Freedom of Innovation Act (Innovationsfreiheits-
gesetz) planned by the Federal Government is 
intended to ease the burden in this area.

In cases where the problem and objectives can be 
clearly formulated but the solution is unknown, 
innovation competitions, in which several teams 
work on solutions in parallel, can replace tradi-
tional project funding. This approach is found, for 
example, in the now completed ‘Grand Challenge of 

Quantum Communication’ of the current BMFTR260 
and in the SPRIND Challenges,261 which are designed 
in several stages and only continue to support the 
most promising teams.

Excellence Strategy as a Third-
Party Funding Competition to Promote 
German Top-Level Research

Internationally, there are various fundamental 
approaches with which policymakers attempt to 
increase the performance of the respective higher 
education system through the competitive alloca-
tion of research funds. Like France, for example, 
Germany is one of the countries that organizes 
special excellence-orientated third-party funding 
competitions in order to increase the international 
competitiveness and visibility of a limited number 
of particularly high-performing universities.262 In 
these competitions, both past performance and 
the assessment of future performance determine 
the allocation of funds. Other countries, such as 
the UK, rely on an evaluation-based allocation of 
research funds that rewards past merit, in particular 
the quality of research output.263

With the launch of the Excellence Initiative in 
2005,264 continued in an adapted form from 2016 
onwards as the Excellence Strategy,265 competition 
in the field of cutting-edge university research 
intensified in Germany. In the ‘Clusters of Excel-
lence’ funding line, universities or consortia of 
several universities and/or non-university public 
research organizations (PROs) institutions com-
pete for project-related funding for innovative and 
internationally competitive research areas. Insti-
tutions that are successful in this programme can 
also apply for funding in the ‘Universities of Excel-
lence’ funding line.266 This programme focuses on 
the structures and capacity for renewal of the entire 
institution, with funding criteria including not only 
cutting-edge research but also the quality of teach-
ing, transfer and research infrastructures, as well 
as, among other things, administrative structures, 
staff recruitment and development, equal oppor-
tunities and internationalization.267 It is not only 
past achievements that are decisive, but also the 
forward-looking overall strategy.

In its evaluation of the Excellence Initiative 
(‘Imboden Report’), an international panel of 
experts recommended in 2016 that ‘universities of 
excellence’ should be funded solely based on their 
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cutting-edge research and that mixing this with 
other objectives should be avoided.268 Specifically, 
it recommended paying the ten strongest research 
universities a fixed excellence bonus over a period 
of seven to eight years.269 An application and review 
process should be dispensed with entirely. Policy 
makers did not follow this recommendation at the 
time.

A comprehensive evaluation of the Excellence Strat-
egy was planned for 2035 according to the under-
lying Federal Government-Länder administrative 
agreement.270 Under the current coalition agree-
ment, it is now to be brought forward “for a possible 
funding period from 2030”.271 Quantitative studies 
on the funding effects of the previous Excellence 
Initiative are already available. These studies mostly 
focus on either the funded clusters of excellence or 
the universities with future concepts as their level 
of analysis. The added value of funding at university 
level beyond pure cluster funding is rarely consid-
ered. The studies show that publication output has 
increased significantly as a result of excellence fund-
ing272 and that cooperation abroad,273 with PROs274 
and with companies275 has been strengthened. With 
regard to the quality of publications, the available 
evidence is less clear.276 There is currently no pub-
licly available, systematic record of the personnel 
and resources required for the application, review 
and selection process, either overall or separately 
for each funding line.

No Systematic Recording of Publications and 
Other Achievements at Individual Level

The competitive allocation of research funding is 
based, to varying degrees depending on the pro
cedure used, in part on the previous performance 
of the respective institution or person. It is there-
fore extremely important to document this perfor-
mance in a comprehensive, reliable and comparable 
manner. Despite extensive reporting requirements 
associated with competitive funding allocation, 
there is no systematic nationwide recording of 
publications and other achievements, third-party 
funded projects and HEI affiliations of individual 
scientists in Germany. This makes it difficult to allo-
cate funds to universities in line with performance 
and to analyze the impact of funding instruments 
and policy reforms.

Although various databases are used,277 there is a 
lack of publicly accessible, unique and permanent 

identifiers278 to link them. With the establishment 
of the Competence Network Bibliometrics (Kompe-
tenznetzwerk Bibliometrie, KB),279 work has begun 
on building structures and competencies to make 
publication data usable. However, this does not 
cover all categories required for a comprehensive 
performance evaluation of higher education insti-
tutions. For their internal research management, 
HEIs use various research information systems 
(RIS), including those from commercial provid-
ers such as Elsevier and Clarivate Analytics. This 
involves recording the activities of the institution’s 
own researchers, but without making this data 
available to the science system.

Other countries have established nationwide data-
bases for the systematic recording of research out-
put. For example, the newly established Norwegian 
Research Information Repository (NVA)280 aims to 
record publications and other outputs and make 
them freely accessible in a shared national platform. 
In doing so, research inputs and outputs are linked, 
enabling searches by funding body or funding codes 
for individual projects.

Capacity for Strategic Action Limited in Practice

Achieving international competitiveness and vis
ibility requires not only financial resources, but 
also genuine autonomy and the capacity for strate-
gic action on the part of higher education institu-
tions. In recent decades, the Länder, as the govern-
ing bodies of HEIs, have significantly strengthened 
the formal autonomy of HEIs. In practice, however, 
this formal autonomy is undermined in many of the 
institutions’ tasks and activities by a web of political 
and administrative requirements and controls. Cur-
rently, these restrictions are attracting considerable 
attention in the context of the debate on reducing 
bureaucracy;281 here too, the planned Innovation 
Freedom Act can create new scope for action.

Staffing decisions, particularly appointments to 
professorships, are of key importance for the stra-
tegic profiling of HEIs. However, appointment pro-
cedures in Germany are highly formalized282 and 
protracted – in most cases they take longer than 
a year.283 Joint appointments by HEIs and PROs,284 
as well as the simultaneous affiliation of individual 
scientists to both a German HEI and a foreign HEI, 
can prove particularly difficult.
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The applicable legal regulations and their inter-
pretation by HEIs regularly result in members of 
appointment committees with particular expertise 
being excluded due to concerns about conflicts of 
interest in staffing decisions.285 This loss of expertise 
reduces HEIs’ capacity for strategic action. More
over, it can reinforce the tendency to make staffing 
decisions purely based on quantifiable and suppos-
edly objective criteria, rather than having experts 
assess how well the respective candidates match the 
specific profile of the advertised post.

The protracted nature of German appointment 
procedures makes it difficult to recruit top-tier 
staff, particularly in the face of international com-
petition.286 To appoint particularly distinguished 
researchers, the respective laws governing higher 
education in many Länder therefore provide that, 
in exceptional cases, a public advertisement may be 
dispensed with.287 Furthermore, German HEIs can 
nominate researchers from abroad via the Alexan-
der von Humboldt Professorship funding scheme. 
The Federal Government’s Global Minds Initiative 
Germany (1000-Köpfe-plus-Programm), the EU’s 
ERC Plus Grants (‘Super Grants’) and further meas-
ures, for example by the Länder and the DFG, are 
also aimed at attracting research staff from abroad. 
However, Germany’s attractiveness as a destination 
for internationally mobile researchers is determined 
less by these ad hoc programmes than by the gen-
eral selection procedures and the remuneration 
and working conditions for professorships and 
other academic positions. When recruiting indi-
viduals who are not German or EU nationals, it is 
also important to efficiently resolve issues relating 
to immigration law and civil service regulations.288

B 2-2 Higher Education Institu-
tions Competing for Students

Higher Education Sector Sees Increasing 
Competition for Students

Whilst competition for research funding and top-
level staff has been intense for years, competition 
for students has gained in importance in recent 
years. Quality and profile development in teaching 
are becoming increasingly important for HEIs; how-
ever, quality-based competition is hampered by a 
lack of transparency regarding teaching quality and 
academic success. This is all the more significant as 
artificial intelligence (AI) is fundamentally chang-

ing the skills requirements for graduates. At the 
same time, attracting and retaining international 
students is of paramount importance for securing 
a skilled workforce.

Higher education institutions are increasingly 
competing for students.289 Unlike competition in 
research, the competition for students exhibits 
market-like characteristics: the supply of degree 
programmes meets the demand from prospective 
students, and HEIs are generally free to determine 
the range of programmes they offer. Prospective 
students choose the HEI that best matches their 
preferences. As the cost of higher education (e.g. 
tuition fees) is not a factor at state HEIs and the 
core curricula of many degree courses are largely 
comparable, differentiation currently occurs pri-
marily based on location factors, alongside other 
factors such as differences in quality and prox-
imity to home.290 HEIs can influence demand for 
their study programmes, for example through pro-
gramme development and effective communication.

Since reunification, the German higher education 
landscape has expanded significantly. The number 
of HEIs rose from around 300 in 1992 to over 400 
in 2009, primarily due to the increase in private 
HEIs.291 Since 2012, the number has stagnated 
between 421 and 428 HEIs. At the same time, the 
number of students grew significantly from around 
1.9 million in 2007 to over 2.9 million in 2020; it has 
since declined slightly, though initial preliminary 
analyses by the Federal Statistical Office indicate 
a slight reversal of this trend in the current win-
ter semester (WS) 2025/26.292 This trend primarily 
reflects the decline at state HEIs, where 86 percent 
of all students are enrolled. By contrast, student 
numbers at private HEIs are growing steadily.293 
The overall trend varied from region to region. Fol-
lowing an initial surge in eastern German Länder, 
growth shifted to western and southern German 
Länder from the mid-2000s onwards.294

As the number of HEIs has risen, so too has the 
number of staff across all employee groups, with 
academic and artistic staff recording the larg-
est absolute increase (cf. figure B 2-1). A marked 
rise has been observed here since the mid-2000s, 
although this has levelled off since around 2015. 
Since 2022, academic and artistic staff numbers 
have even declined slightly, whilst administrative, 
technical and other staff have continued to increase 
steadily. Whereas the ratio of these groups was 
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almost equal in 2007, by 2015 academic and artis-
tic staff accounted for around 56 percent of higher 
education staff. By contrast, this figure had fallen to 
only around 52 percent by 2024.295

Many of these developments can be attributed to 
the Quality Pact for Teaching (Qualitätspakt Lehre, 
QPL) and the Higher Education Pact (Hochschul-
pakt) 2020. In light of current debates regarding 
funding cuts at HEIs, there is a risk of a future 
decline in academic and artistic staff numbers. 
Given the increase to 446,000 first-year students 
per year by 2035 forecast by the Standing Confer-
ence of the Ministers of Education and Cultural 
Affairs of the Länder (compared with 407,000 in 
2023), this would be short-sighted.296

More Degree Programmes and Stronger Profile 
Building, Quality Effects Difficult to Assess

Given the growing number of HEIs alongside stag-
nating student numbers, competition for students 
is currently intensifying, regardless of the fact that 
larger cohorts of first-year students are expected in 
the future. From the HEIs’ perspective, this increas-
ingly requires them to develop distinct profiles 
regarding their study programmes.297 Such a focus 
can generate quality improvements by concentrat-
ing resources on a select number of distinctive pro-
grammes and further developing these in terms of 
content and teaching methods, for example through 
a higher teaching intensity and better student-tutor 
ratios. At the same time, it can facilitate a more tar-
geted allocation, as a more segmented range of pro-
grammes across HEIs increases the match between 
prospective students’ preferences and the respec-
tive profiles of the study programmes.

Fig. B 2-1 Development of higher education staff in Germany 1997–2024
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At private universities and UASs, the fields of law, 
business/economics and social sciences dominate. 
In the WS 2024/25, 69 percent (universities) and 
68  percent (UASs) of students were enrolled in 
degree courses in this field (cf. figure B 2-2).298 At 
state universities, law, business/economics and 
social sciences also constitute the largest subject 
group, accounting for around 32 percent, but the 
distribution is more balanced. Other subject groups 
with a high percentage of students include engi-
neering (21 percent), the humanities (17 percent) 
and the natural sciences (17 percent). At state UASs, 
engineering dominates (43 percent), followed by 
law, business/economics and social sciences (39 per-
cent).299 Consequently, private HEIs predominantly 
offer degree courses in subject groups that, on 
average, incur significantly lower per capita train-
ing costs than more expenditure-intensive subject 
groups such as the natural sciences.300

State HEIs are characterized by a broad range of 
courses, whilst private HEIs are characterized by a 
stronger focus. Around 74 percent of private HEIs 
offered twenty or fewer degree courses in the winter 
semester (WS) 2024/25, whilst state HEIs predomi-
nantly (87 percent) offered more than twenty degree 
courses. Overall, the number of degree courses rose 
from 17,000 in 2014 to just under 23,000 in 2024 – 
an average increase of more than 550 new degree 
courses per year.301 Private UASs recorded the highest 
relative increase, at 50.6 percent between 2019 and 
2024, although they started from a low baseline.

Many private HEIs specialize in distance learning as 
well as in formats designed for working profession-
als, such as part-time and dual study programmes. 
In the WS 2024/25, around 40 percent of students 
there were enrolled in distance learning degree 
courses (compared with 4 percent at state HEIs), 
27 percent were studying part-time (4 percent at 
state HEIs) and 12  percent were in dual degree 
courses (3 percent at state HEIs).

A lack of information among students regarding 
teaching quality can undermine quality-based com-
petition. Systematic, comparable data on teaching 
quality and student success are largely lacking. 
Information on student-tutor ratios, administrative 
support, graduation rates and academic progression 
data is hardly reliable due to the absence of central-
ized recording. The Quality Pact for Teaching (Quali
tätspakt Lehre, QPL) is regarded as the first major 
nationwide funding initiative for teaching quality, 

but according to study findings, it has not funda-
mentally altered the dominance of research-based 
performance indicators within the higher education 
system.302

International research shows that rankings and 
transparency tools influence students’ applica-
tion and choice behaviour and create competitive 
incentives for HEIs.303 The UK’s Teaching Excellence 
Framework (TEF), for example, increased atten-
tion to teaching quality despite methodological 
criticism. In Germany, comparable tools are not 
available. Prospective students choose based on 
research-based reputation and location factors, not 
on teaching quality – because they cannot compare 
it (cf. box B 2-3).

AI is changing the skills requirements for higher 
education graduates. New methods in higher edu-
cation teaching are needed to prepare students for 
a working world increasingly shaped by AI. By inte-
grating AI into teaching and learning settings and 
reflecting with students on its opportunities and 
limitations, students can learn to use AI effectively, 
critically evaluate AI outputs, recognize biases and 
independently revise the results.304 Given the con-
stantly changing requirements for working with AI, 
it is important to engage with developments in the 
field of AI on an ongoing basis. Future-proof higher 
education succeeds in identifying and imparting the 
skills that complement AI systems. These include, in 
particular, critical thinking and sound judgement.

International Student Retention 
Rates Reach World-Class Level

To address the growing shortage of skilled workers, 
success in attracting international students and 
retaining them in the German labour market in the 
long term is also crucial. For internationally mobile 
prospective students, the degree of internationali-
zation of study programmes, as well as study and 
living conditions, are decisive factors in choosing 
a place of study, alongside reputation, quality, aca-
demic profile and employment prospects.305

The German higher education system is making 
visible progress in this field. Figure B 2-4 illustrates 
the development of the share of international stu-
dents306 since the WS 2014/15, which increased 
from 8.7 percent at that time to 14 percent in the 
WS 2024/25.307 At universities, it stood at 15.7 per-
cent in the WS 2024/25, higher than at UASs 
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(11.8 percent). At state HEIs, it stood at 14.4 per-
cent in the WS 2024/25, and at 11.7 percent at pri-
vate HEIs. A key driver of this appeal is the growing 
range of English-language study programmes. Their 
share rose from 6.9 percent in the WS 2017/18 to 
10 percent in the WS 2024/25, with over 80 percent 
of English-language courses being at postgraduate 
level.308

For the purposes of international comparison, 
figures are currently only available up to the WS 
2023/24.309 Here, Germany, with a 13.2  percent 
share of international students, was above the 

EU 25 average (8 percent) and the OECD average 
(7 percent), but lagged behind countries with top 
figures such as the UK (23 percent), Switzerland 
(20 percent) and the Netherlands (18 percent).

However, securing a skilled workforce depends not 
only on recruitment but, above all, on retention 
after graduation.310 Of the 184,000 international 
students from non-EU countries who began their 
studies in Germany between 2006 and 2011, 48 per-
cent were still living in Germany after five years and 
38 percent after ten years.311 This retention rate is 
among the highest in the OECD countries, second 

Fig. B 2-2 Percentage of students by subject group, type and sponsorship of higher 
education institution in the WS 2024/25
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Box B 2-3 Examples of Transparency  
Regarding Teaching Quality

South Korea has for years operated a comprehen-
sive public information system through which the 
Korea Council for University Education systemati-
cally publishes 65 key indicators across 14 cate-
gories for all HEIs, broken down by academic 
discipline and degree courses.312 Key indicators 
include admission rates, academic performance, 
graduate employment rates and staffing levels. The 
data is published quarterly and additionally on an 
ad hoc basis. The OECD highlights that the public 
availability of information on salaries and employ-
ment rates by subject area increases the effective-
ness of quality improvements at HEIs.313 The 
centralized publication of comparable data enables 
prospective students to select HEIs specifically 
based on their relevance to the labour market.
In England, the Teaching Excellence Framework 
(TEF) has been assessing the quality of teaching 

at HEIs since 2017 and awards ratings in the 
categories Gold, Silver, Bronze and ‘Requires 
Improvement’.314 The assessment is based on 
‘Student Experience’ (teaching quality, assess-
ment and feedback, academic support, learning 
resources, student participation) and ‘Student 
Outcomes’ (progression, graduation and employ-
ment rates). An independent panel of experts 
evaluates evidence submitted by the HEIs as 
well as quantitative indicators from national 
datasets such as the National Student Survey. 
The ratings consider the specific student profile 
of each HEI in terms of socio-economic back-
ground and subject profile.315 TEF ratings are 
publicly available and can influence students’ 
choice of course as well as the reputation of 
HEIs. HEIs with higher TEF ratings are permitted 
to charge higher tuition fees, which creates 
financial incentives for quality improvements. 
228 HEIs took part in the latest TEF round in 
2023.

Fig. B 2-4 Share of international students by type of higher education institution 
and governing body
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only to Canada.316 Over 60 percent of those remain-
ing are here for employment purposes and/or have 
already been naturalized.317

Germany does not charge tuition fees to non-EU 
nationals at most state HEIs. Only Baden-Württem-
berg charges €1,500 per semester;318 in Bavaria and 
Saxony, HEIs are free to set their own fees. Most 
OECD countries, by contrast, charge tuition fees.319

Educating international students is highly cost-
effective from an economic perspective. According 
to a recent study, the costs of educating interna-
tional students are recouped by the public sector 
within two to five years of graduation, depend-
ing on assumptions regarding retention rates.320 
International students who remain in the country 
after graduation have already acquired basic lan-
guage skills, are socially integrated, are better able 
to assess the labour market and hold recognized 
qualifications. This creates incentives for HEIs 
and regions to compete for talented international 
students.321 However, 36 percent of international 
graduates also cite an unsuccessful job search as 
the main reason for leaving the country. A lack of 
German language skills constitutes the greatest 
challenge in this regard.322

B 2-3 Knowledge Transfer, the Third 
Mission of Higher Education Institutions

Technology Transfer Key to Innovation 
and Competitiveness

Knowledge transfer, that is, the translation of 
research findings into practical applications in busi-
ness, society and policy, is enshrined as a HEI func-
tion in the Framework Act for Higher Education 
(Hochschulrahmengesetz, HRG) and in the higher 
education laws of the Länder.323 It is often referred 
to as the ‘third mission’ of HEIs, alongside research 
and teaching. This highlights the high social rele-
vance of knowledge transfer, which is, however, 
not independent of the other two missions. Before 
knowledge can be transferred, it must first be gen-
erated through research; at the same time, teaching 
is a key channel through which knowledge finds its 
way into practical application. In turn, knowledge 
transfer activities can provide new impulses for 
research and teaching.

“Embodied” knowledge transfer, that is, through 
graduates and PhD holders working outside the aca-
demic system, has long been considered of foremost 
importance. Thus, unlike is customary abroad, over 
70 percent of those who have obtained a doctorate 
at a German HEI are employed outside the academic 
sector two years after completing their doctorate, 
including in industrial R&D.324

Moreover, for several decades now, increasing 
efforts have been made to facilitate the transfer 
of specific research findings into practical applica-
tions.325 Technology transfer, that is, the transla-
tion of scientific findings into technical solutions 
for marketable products, processes and services, 
is of vital importance for the innovative strength 
and competitiveness of the German economy, as 
well as for managing the transformations associ-
ated with digitalization and decarbonization.326 For 
this to succeed, research findings must be further 
developed either by the researchers themselves or 
by other domestic and international actors. Com-
mercialization then takes place within companies, 
either through spin-offs from HEIs or via existing 
companies.327

In the current political debate, improving tech-
nology transfer is seen as having great potential 
to contribute to innovation and growth in Europe 
and Germany. In 2024, the so-called Draghi Report 
identified the inadequate transfer of scientific find-
ings into marketable innovations as one of Europe’s 
key structural weaknesses.328 The Federal Govern-
ment’s High-Tech Agenda (HTAD) also cites trans-
fer as the first of nine ‘levers’ for strengthening the 
German research and innovation system.

The range of activities classified as knowledge trans-
fer as the third mission of HEIs has expanded con-
siderably in recent decades. Increasing attention 
has been paid to knowledge transfer and exchange 
with social actors other than businesses, in particu-
lar the dissemination of scientific findings to the 
political sphere and society in general.329 Given its 
importance for Germany as a hub of innovation, 
this section focuses on technology transfer.

Slight Decline in Research-
Based Academic Start-ups

Start-ups originating within the HEI context are 
diverse. They differ, amongst other things, in terms 
of which groups of people (students or researchers) 
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are involved, whether they are based on intellectual 
property (IP) rights, and how closely the start-up 
idea is linked to current research.330 Start-ups with a 
close link to research, often referred to as spin-offs, 
are of particular importance for technology trans-
fer.331 The following analyses and recommendations 
relate to these research-based academic start-ups.

No uniform data on the diverse types of start-ups 
that would allow for valid comparisons between 
HEIs and types of HEIs is available in Germany. A 
study conducted on behalf of the Commission of 
Experts uses various methodological approaches to 
identify academic start-ups.332

Using a broad approach, professors as well as PhD 
holders were identified among the company found-
ers. According to this approach, there were about 
6,000 to 7,000 academic start-ups per year between 
2002 and 2021, although start-up activity has 
tended to decline since 2007 (cf. figure B 2-5, top). 
It should be noted, however, that the total num-
ber of business start-ups also declined during this 
period. The share of academic start-ups with at least 
one female founder remained constant at around 
35 percent throughout the entire period and was 
thus higher than the percentage of women in the 
overall start-up landscape. Around 70 percent of the 
companies were established within a ten-kilometre 
radius of the HEI.

A narrower approach focuses explicitly on the 
research-related nature of a start-up. To this end, 
publishing companies are identified, i.e. those 
whose founders or employees publish work in scien-
tific journals.333 As not all science-based companies 
publish, this approach is likely to underestimate the 
number of research-related start-ups. The bottom 
graph in figure B 2-5 shows the number of start-
ups identified in this way over time. A significant 
decline is evident between 2008 and 2011. Since 
then, start-up activity in the field has fluctuated 
around 350 to 400 start-ups per year – with the 
exception of a peak in 2015.

Finally, based on the PitchBook database, the study 
identifies start-ups in which HEIs and PROs hold 
a financial stake. The number of such start-ups is 
extremely low; the highest figure was recorded in 
2015, with around 30.

Universities Dominate Academic 
Patent Applications

Since a reform in 2002, ownership rights to 
research-based technologies developed at HEIs now 
first lie with the respective HEI.334 Consequently, 
the commercial exploitation of research results by 
academic spin-offs or established companies usu-
ally involves patented technologies being licensed 
from the HEIs or the patents being purchased. Pat-
ent applications are therefore an important basis 
for technology transfer. Across Europe, between 
2000 and 2020, around a quarter of all inventions 
filed with the European Patent Office involving 
HEI participation were attributable to German  
HEIs.335

A study commissioned by the Commission of 
Experts examined the patent activities of Ger-
man HEIs. Figure B 2-6 shows the development of 
patent families filed by HEIs and other research 
institutions in Germany over time.336 Over the 
past twenty years, HEIs have recorded the highest 
absolute number of patent applications compared 
to other research institutions, albeit with a signifi
cant decline since 2015.337 Overall, based on the 
latest available data, HEIs are at a similar level to 
the major PROs combined. The number of annual 
patent applications filed by universities, at over 
860, is approximately 17 times higher than that of 
UASs, which stands at just under 50. Over the entire 
period, Dresden University of Technology recorded 
the highest number of patent applications of all 
HEIs, with a total of approximately 1,600, followed 
by the Karlsruhe Institute of Technology and the 
University of Erlangen-Nuremberg (cf. table B 2-7). 
Although the gender gap in patent applications 
at German HEIs has narrowed slightly, it remains 
significantly wider than in other OECD and EU 
countries.338

As these analyses are based on patents filed by 
the HEIs themselves, they rely on a comparatively 
narrow definition of academic patents. Patents in 
which HEI staff are named as inventors, but which 
were not filed by the HEIs themselves are not con-
sidered. Consequently, for example, the number of 
inventions developed in collaboration with industry 
partners is underestimated. A 2024 study based on 
applications filed with the European Patent Office 
also takes into account these ‘indirect’ contribu-
tions by HEIs to patent output. It shows a slight 
decline in academic patents defined in this way for 
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Fig. B 2-5 Annual number of start-ups in Germany by individuals with a  
Dr./Prof. title (top) or with the company named as an affiliation in a scientific 
publication (bottom) 2002–2021
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Legend top: In 2015, just over 6,000 businesses were established in Germany where the founder had stated that they held a Dr. or Prof. 
title. Legend bottom: In 2016, around 400 new businesses were established in Germany; these were identified based on author affiliations in 
scientific publications within three years of their establishment.

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.
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Germany between 2010 and 2019 compared with 
the period from 2000 to 2009.339

The study conducted for the Commission of Experts 
examines further patterns and trends in patent 
applications by HEIs. In terms of the number of 

patent applications relative to academic staff, a 
similar increase in patent applications, which was 
to be expected following the 2002 reform, can 
be observed at universities and UASs up to 2009 
(cf. figure B 2-8). Since 2010, the number of patent 
applications at UASs has fallen more sharply than at 

Fig. B 2-6 Annual patent applications from universities, UASs and PROs 2002–2021
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Legend: Between 2008 and 2012, German universities filed an average of 887 patent families per year.

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.

Tab. B 2-7 Ranking of the ten German HEIs  
with the most patent applications 2002–2022

1.	 Dresden University of Technology

2.	 Karlsruhe Institute of Technology

3.	 Friedrich-Alexander-University Erlangen-Nürnberg

4.	 Technical University of Munich

5.	 Albert-Ludwigs-University Freiburg

6.	 University of Stuttgart

7.	 Technical University of Berlin

8.	 Technical University of Darmstadt

9.	 Heidelberg University

10.	 Friedrich Schiller University Jena

Note: The table shows the ten German HEIs with the highest number of patent applications between 2002 and 2022 (cf. Hottenrott & Scharper 
2026). Patent applications are consolidated at the patent family level (DOCDB). The assignment of patent families to HEIs is based on the PSN 
applicant name consolidation in PATSTAT. The international priority year is taken as the date of the patent application.

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.
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universities. By the end of the observation period, 
universities were filing around three times as many 
patents per capita as UASs. Further analyses also 
show that, measured by the number of citations 
they receive, patents from universities demon-
strate, on average, a higher level of technical and 
inventive quality than those from UASs.340

Universities account for a significantly higher per-
centage of joint patent applications with companies 
than UASs (cf. figure B 2-9). In particular since 2015, 
the number of joint applications with companies 
has continued to decline at UASs. It has since stood 
at just under 11 percent, whilst at universities it 
has remained fairly constant at around 20 percent.

Further analyses show that the share of interna-
tional joint patent applications at universities is 
roughly twice as high as at UASs, although it fell 
rapidly for both types of institution between 2012 
and 2016. This trend can also be observed in the 

subgroup of universities of excellence. This decline 
is particularly critical for technology transfer, as 
contact with and exchange between actors in the 
field of international cutting-edge research can be 
of great significance for the performance of an R&I 
location.341

One possible explanation for the dominance of uni-
versities over UASs in terms of registered patents 
lies in the importance of research fields in ‘appli-
cation-orientated basic research’ for technology 
transfer. In these research areas, which comprise 
key parts of the natural sciences and engineering, 
the acquisition of new knowledge is often already 
accompanied by potential applications. It is com-
mon for the same scientific result to form the basis 
of both publications and patents. Many fundamen-
tal technological innovations, such as the transistor, 
the laser and mRNA vaccines, have their origins in 
application-orientated basic research, involving 
universities, PROs and companies.

Fig. B 2-8 Annual patent applications from universities and UASs per 1,000 scientific 
employees 2004–2021
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Legend: Between 2008 and 2012, German universities filed an average of 5.4 patent families per 1,000 scientific employees each year.

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.



83

      EFI  
REPORT  
2026

CORE TOPICS 2026 — B 2 Competition and Innovation in the German Higher Education System

COR
E TOPICS 2026

B 2
B 2

Current research findings show that scientists who 
publish and patent their results make contributions 
with a higher degree of scientific novelty and exert 
a greater influence on their field of research than 
those who only publish or only patent.342 According 
to a study by the French CIFRE programme (Con-

vention Industrielle de Formation par la Recherche), 
which involves companies in the supervision of 
PhD students, a focus on application-orientated 
basic research is also associated with increased 
publication and patent output among PhD  
students.343

Fig. B 2-9 Development of the share of joint patents with companies in annual patent 
applications from universities and UASs 2002–2021
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The findings on the patent activities of universities 
and UASs point to distinct roles for these two types 
of HEI in knowledge and technology transfer. They 
do not call into question the importance of UASs for 
knowledge and technology transfer. UASs can make 
a significant contribution to translating research 
findings into practical applications – for example, 
through contract and collaborative research, final-
year projects with industry partners, informal 
knowledge exchange, the shared use of research 
infrastructure, and participation in external com-
mittees and consultancy work.344 They can play a 
key role, particularly within regional innovation 
ecosystems.

German Research Becomes More 
Relevant to Global Innovations

Start-ups founded by researchers and the commer-
cialization of patented HEI inventions through IP 
transfer to established companies are not the only 
ways in which research findings find their way into 
commercial application. The dissemination of sci-
entific findings in publications, at conferences or 
through the employment of academically trained 
staff also enables companies to take up research 
results and integrate them into their own R&D 
activities or use them as a starting point for new 
R&D projects.345 Physical proximity between HEIs 
and companies facilitates such knowledge flows.346

If these R&D activities themselves lead to patent 
applications, the applicants are obliged to disclose 
their sources of knowledge in the patent specifi-
cations. Consequently, patent applications, with 
their references to the ‘prior art’, reveal part of the 
knowledge flows from science to industrial applica-
tion.347 In particular, citations of scientific articles in 
patent documents can be used as an indicator of the 
extent to which research results from HEIs serve as 
the basis for technological inventions.348

A study commissioned by the Commission of 
Experts examines how frequently scientific publica-
tions produced at German HEIs are cited in patent 
specifications and compares this with other nations 
leading in science. The study thus provides insights 
into the extent and development of the frequently 
noted transfer weakness of the German R&I sys-
tem.349 In the public debate, particularly in com-
parison with the USA, complaints are made about 
Germany’s lesser ability to successfully transfer sci-
entific findings into innovations. Previous analyses 

by the Commission of Experts for individual sectors 
and technology fields also show that, when meas-
ured by the volume of publications, Germany per-
forms better in international comparisons than in 
terms of patent applications, which can serve as the 
starting point for successful innovation.350

The study employs a two-stage approach. In a first 
step, the study examines the extent to which pub-
lished research results from German HEIs are rele-
vant to patented inventions – regardless of whether 
they have actually led to patent applications and 
whether the authors themselves were involved in 
the patenting process. To this end, an approximate 
measure of the probability that the publication will 
be cited in a future patent is calculated for scientific 
articles whose authors are affiliated with German 
HEIs. This value is referred to in the study as ‘inven-
tion potential’. This is based on the average citation 
values of all publications in the respective journal 
and the respective year of publication.

The method is thus based on the assumption that 
the potential for invention varies between differ-
ent journals but is comparable on average within a 
single journal and a single volume. The data source 
is the OpenAlex database, which contains around 
54 million scientific publications. For the purposes 
of this study, the analysis is restricted to scientific 
articles from the natural and exact sciences, i.e. 
findings which, due to their subject background, 
have at least some affinity for being incorporated 
into patentable inventions.351 This data is linked to 
the Patent Citations to Science dataset352 and sub-
sequently to the European Patent Office’s PATSTAT 
database.353

Figure B 2-10 shows that, over the past two decades, 
German universities have caught up with HEIs in 
leading European countries (top) and US universi-
ties (bottom) in terms of the invention potential 
of their scientific publications.354 Whilst a German 
publication in the early 2000s still had an invention 
potential around 20 percent lower than a compar
able US publication, this difference has now disap-
peared. UASs have also narrowed the gap with the 
countries under comparison. However, they remain 
at a lower overall level than universities – both in 
terms of the number of publications and in terms 
of their invention potential.

In a second step, the study examines the extent 
to which the innovation potential of research at 
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Fig. B 2-10 Annual difference in the average invention potential of a scientific 
publication from a German HEI compared to HEIs in a leading European country (top) 
and in the USA (bottom) 2002–2020
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Legend: In 2012, scientific publications involving a German university had, based on expected values, 0.01 fewer citations in patents filed at a 
later date than publications involving a US HEI. 

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.
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German HEIs, as estimated in the first step, is real-
ized, i.e. to what extent scientific publications actu-
ally lead to patents. To this end, the team of authors 
uses a regression analysis to determine how many 
patent citations publications received on average 
two years after publication – always relative to the 
expected values determined in the first step.355

Figure B 2-11 above shows that publications from 
German HEIs are cited in patents with a similar 
frequency to comparable publications from HEIs 
in leading European research nations. In the early 
2000s, the invention potential of German publica-
tions was even exploited with above-average suc-
cess. However, a markedly different picture emerges 
when compared with publications from the USA: in 
the past, publications originating from German 
HEIs were cited in patent specifications signifi-
cantly less frequently than comparable US publica-
tions. Since 2014, however, this gap has narrowed 
significantly (cf. figure B 2-11 below).356

Table B 2-12 lists the ten institutions in Germany 
that produced the highest number of publications 
cited in patents between 2002 and 2022. The rank-
ing is led by Heidelberg University, followed by 
Ludwig-Maximilian University Munich and Cha
rité – Universitätsmedizin Berlin, all of which are 
institutions renowned for their excellent research.

The study’s findings suggest that whilst there is 
indeed a weakness in Germany regarding the trans-
fer of scientific findings as a basis for innovation, 
this is diminishing over time compared to the USA. 
This positive trend could be attributed, on the one 
hand, to the fact that publications from Germany 
are appearing more frequently over time in special-
ist journals that are particularly relevant to innova-
tion in the business sector, and, on the other hand, 
to the fact that the existing invention potential of 
German HEIs is increasingly being translated into 
product and process developments.

It is of considerable importance for the German 
R&I system whether German scientific publica-
tions are primarily cited in patents whose appli-
cants are based in Germany or abroad. Further 
analyses show that, for example, in the technology 
fields of biotechnology, mechanical engineering and 
aerospace, around 70 percent of patent citations of 
German publications relate to patents originating 
from applicants outside Germany. In the field of AI, 
this figure is as high as around 90 percent.357 This 

suggests that a significant amount of the economic 
returns associated with research findings are gen-
erated outside Germany. In comparable European 
countries such as France and the UK, these percent-
ages tend to be even higher. In the USA, however, 
they are significantly lower, which can be explained 
in part, though presumably not entirely, by the 
differences in size between the countries.

Innovation Potential Particularly 
High in Excellent Research

Several studies suggest that research results of 
higher scientific quality and a higher degree of 
novelty, both approximated by bibliometric indi-
cators, have a stronger influence on technological 
developments than research results of lower scien-
tific quality and a lower degree of novelty. Excel-
lent research therefore has a higher potential to 
be translated into innovation.358 The observations 
above, that research-intensive universities lead the 
rankings for patent applications and publications 
cited in patents, are consistent with these findings. 
The fact that the transfer deficits of German HEIs 
compared with US HEIs have reduced in recent 
years could also be partly explained by an increase 
in the scientific quality of German research in an 
international comparison.359

At the individual level, there is also a positive cor-
relation between scientific excellence and contri-
butions to innovation: researchers whose scientific 
work is regarded as particularly innovative and pio-
neering often make above-average contributions 
in the field of technological inventions as well.360 
Their research-based inventions are cited more fre-
quently in patents, find wider application and exert 
a stronger influence both within and outside the 
companies involved. This suggests that outstand-
ing research has a significantly higher potential for 
technological breakthroughs than scientific work of 
average quality.361

A similar pattern emerges for academic spin-offs: 
high scientific quality goes hand in hand with high 
chances of success for newly established com-
panies.362 A recent analysis shows that the most 
valuable spin-offs in Europe originate from top 
universities such as Oxford, Cambridge and ETH 
Zurich. Ranked fifth in this analysis is the Tech-
nical University of Munich, the only German uni-
versity in the top ten.363 In a study of the average 
quality of start-ups in German regions, it is leading 
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Fig. B 2-11 Estimated difference in realized invention potential between a scientific 
publication from Germany and a publication from a leading European research nation 
(top) or the USA (bottom) 2002–2020
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Legend top: According to the estimate, in 2004 scientific publications involving a German HEI received 0.008 more citations in patents filed 
at a later date than publications involving a HEI from a leading European research nation in the same journal.  
Legend bottom: According to the estimate, in 2005 scientific publications involving a German HEI received 0.025 fewer citations in patents 
filed later than publications involving a US HEI in the same journal.

Source: Hottenrott and Schaper (2026). 
© EFI – Commission of Experts for Research and Innovation 2026.
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research hubs such as Munich, Bonn and Heidelberg 
where start-ups of particularly high entrepreneur-
ial quality are found.364 This underscores the role of 
universities and specialized research institutions 
as hubs for successful start-up activities. Studies 
examining the impact of excellence funding meas-
ures on innovation also reveal significant spillover 
effects on the innovation activity of companies 
and, consequently, on the relevance of regional R&I 
ecosystems. It appears that companies in regions 

with a high concentration of clusters of excellence 
benefit from excellence funding through regional 
knowledge flows.365

Systematic Barriers to Technology Transfer

Although knowledge transfer, including technology 
transfer, is now formally established as the equally 
important third mission of HEIs alongside research 
and teaching, in many places it has not yet been 

Box B 2-13 Important Support 
Programmes for Technology Transfer in 
Germany

EXIST: From Science to Business
EXIST has been promoting entrepreneurial inde-
pendence at HEIs and PROs since 1998. The 
programme, run by what is now the Federal 
Ministry for Economic Affairs and Energy (BMWE), 
supports technology-orientated start-ups originat-
ing from the scientific community and comprises 
four funding lines: the EXIST Start-up Grant 
supports teams of one to three people (students, 
graduates, researchers) with monthly grants of 
€1,000–3,000, as well as resources and coaching 
for twelve months. Approximately 200 to 250 
start-up projects are funded annually. The EXIST 
Research Transfer programme supports high-risk 
high-tech start-ups by research teams with up to 
€430,000 (Phase I: up to €250,000, Phase II: up 
to €180,000) over a maximum of 4.5 years 
(Phase I: up to three years, Phase II: up to 
1.5 years). Exist Women supports teams of female 
founders with technology-orientated start-up 
ideas. Evaluations confirm the positive impact on 
the likelihood of start-ups being established.366

In the Startup Factories lighthouse competition, 
ten projects were selected for funding in 2025. 
The Startup Factories are structured as pub-
lic-private partnerships: in the long term, they are 
expected to finance at least half of their budget 
from private sources (e.g. companies, investors, 
foundations) and are supported by the private 
sector. In this way, EXIST funding also serves as 
a lever to mobilize additional private capital for 
start-up ecosystems.367

WIPANO: Knowledge and Technology Transfer 
through Patents and Standards
The WIPANO programme is aimed at HEIs, PROs 
and SMEs. As part of the programme, HEIs and 
PROs receive funding to cover the costs of patent 
consultancy and applications, as well as the 
development of exploitation strategies. SMEs can 
receive support for prior art searches to prepare 
their patent applications and are assisted in the 
development of norms and standards.368 The 
evaluation shows that, from the perspective of the 
funded HEIs, WIPANO makes a significant contri-
bution to covering the costs of patenting and 
exploitation.369

Tab. B 2-12 Ranking of the ten German HEIs with the most scientific  
publications cited in patent specifications 2002–2022

1.	 Heidelberg University

2.	 Ludwig-Maximilians-University Munich

3.	 Charité - Universitätsmedizin Berlin

4.	 Technical University of Munich

5.	 Goethe University Frankfurt

6.	 Eberhard-Karls-University of Tübingen

7.	 Heidelberg University Hospital

8.	 University of Hamburg

9.	 Johannes Gutenberg University Mainz

10.	 Friedrich-Alexander-University Erlangen-Nürnberg

Source: Hottenrott and Schaper (2026).
© EFI – Commission of Experts for Research and Innovation 2026.
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pursued and promoted with the same vigour. Trans-
fer activities are often still viewed as an ancillary 
task, and there is frequently a lack of clear strategic 
commitment from HEI leadership to this area of 
responsibility.

Transfer Structures Not Keeping 
Pace with Growing Importance

Significantly fewer resources are usually allocated 
to knowledge transfer, and in particular to technol-
ogy transfer, than would be appropriate given its 
growing importance. Considerable differences exist 
between HEIs – both in terms of the budgets allo-
cated and the institutional embedding of transfer 
structures.370

As with research, the funding of knowledge trans-
fer activities has become heavily reliant on compet-
itively awarded third-party funding, which mostly 
comes from public sources. As a result, the fund-
ing of knowledge transfer activities is usually not 
secured in the long term, even though these are 
ongoing tasks for HEIs. Improvements are intended 
to be brought about by Federal Government-Länder 
programmes such as the ‘Innovative Hochschule’ 
(Innovative University) funding initiative, which 
supports in particular UASs and smaller univer
sities in the long-term development of transfer and 
innovation structures in their regions.371

In appointment procedures, performance apprai
sals and career incentives, too, transfer usually plays 
only a subordinate role compared to research. As a 
result, researchers who decide, for example, to set 
up a spin-off often find it difficult to return to an 
academic career at a later stage. Decisions to set 
up a business are therefore frequently perceived as 
high-risk personal choices, which further inhibits 
engagement in the transfer sector.

Transfer or Start-up Sabbatical 
Not Institutionalized

Professors at state HEIs are generally civil servants 
of the Länder and are subject to the civil service 
laws of the respective Land as well as the regula-
tions governing secondary employment at HEIs.372 
For them, entrepreneurial or business-related activ-
ities, such as participating in a spin-off, managing 
a start-up or providing paid consultancy services 
to the private sector, constitute secondary employ-
ment requiring authorization.373 Authorization is 

generally granted if the activity neither impairs the 
scope of the main duties in research, teaching and 
academic self-governance nor conflicts with official 
interests.374

However, start-up activities in particular often 
involve a significant amount of work in the early 
stages, which goes beyond the scope of a secondary 
activity. Whilst research sabbaticals are comprehen-
sively regulated in the higher education laws of the 
Länder and in internal university guidelines and can 
usually be applied for at fixed intervals, comparable 
institutionalized models for transfer or start-up 
sabbaticals are largely absent. In most Länder, no 
corresponding explicit regulations exist.375 Bavaria 
has only recently introduced a special provision for 
a two-semester leave of absence for business start-
ups,376 which significantly improves the starting 
conditions for setting up a business.

Protracted IP Transfer Negotiations

Major obstacles to successful technology transfer 
at HEIs include inconsistent regulations, as well 
as lengthy processes for transferring ownership of 
inventions, which are characterized by conflicting 
interests and legal uncertainties. The intellectual 
property (IP) rights to ideas and inventions devel-
oped at HEIs initially lie with the HEI. For start-up 
founders, however, ownership of IP, particularly 
in the form of patents, is of crucial importance, as 
investors regard this as a key indicator of techno-
logical substance and protectability.377

Negotiations regarding IP generally take place 
between the inventors and the relevant technology 
transfer and legal departments of the HEIs, with 
differing interests often shaping the course of these 
negotiations. On the one hand, HEIs hope to gener-
ate substantial revenue, at least in individual cases, 
through licence fees or the sale of IP rights. On the 
other hand, there is a risk that spin-offs will be 
overwhelmed by the HEIs’ high financial demands 
in the early stages, thereby reducing their chances 
of finding investors.

Surveys show that negotiations take more than 
18 months on average and can thus significantly 
delay start-up projects.378 The lack of standardized 
guidelines also leads to mutual recriminations and 
hinders a constructive negotiating atmosphere. A 
key problem is determining the value of the IP. New 
science-based technologies are highly specialized, 
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and significant information asymmetries between 
researchers on the one hand and the HEI manage-
ment on the other exacerbate the uncertainty. As 
many inventions are at an early, high-risk stage of 
development, opinions often differ widely regard-
ing appropriate licensing or equity arrangements.379 
Furthermore, negotiations on IP transfer are com-
plicated by uncertainties regarding the application 
of EU state aid law. This leads to HEI legal depart-
ments fearing that ‘overly generous’ IP contracts 
could be classified as unlawful state aid.380

In its coalition agreement, the Federal Government 
has announced standardized spin-off agreements 
and a National IP Strategy designed to enable “spin-
offs within 24 hours”. Specific regulations are still 
pending, but can draw on existing approaches.381 
Internationally proven instruments such as the 
University Spin-out Investment Terms (USIT 
Guidelines) provide standards for fair and transpar-
ent equity and licensing models.382 The Darmstadt 
Model developed by TU Darmstadt and SPRIND 
proposes virtual shares, i.e. an equity stake without 
voting rights, as consideration for the transfer of IP, 
in order to avoid market entry barriers in the form 
of high initial payments whilst still allowing HEIs 
to share in subsequent success.383 In the event of 
deadlocked negotiations, a procedure involving an 
independent arbitration body modelled on baseball 
arbitration (final offer arbitration) can help prevent 
excessive demands and bring about binding deci-
sions swiftly. The procedure is based on the prin-
ciple that, in cases where no agreement is reached 
within a specified timeframe, both negotiating 
parties submit a final offer to the arbitration body, 
from which the latter selects one as binding.384 A 
pilot project led by Technische Universität Berlin is 
currently being funded by EXIST and, in addition 
to an arbitration body, includes a publicly accessible 
deal database designed to enhance standardization 
and transparency in IP transfer.385

Path to Spin-Offs Complicated by 
Gaps in the Funding Chain

Funding schemes exist both in Germany and at EU 
level that intervene at an early stage in the process 
of commercializing research results. At European 
level, the ERC provides Proof-of-Concept funding for 
researchers who have previously received ERC fund-
ing (e.g. an ERC Starting Grant). This instrument is 
embedded within the European innovation funding 
framework: following the successful validation of 

key elements such as use cases, IP strategy and busi-
ness model, further technological development can 
be supported through the follow-on programmes 
EIC Transition or EIC Accelerator. This creates a rela- 
tively clear and largely seamless funding pipeline 
towards higher technology readiness levels.

In Germany, the DFG Knowledge Transfer Pro-
jects, including the trilateral projects involving the 
Fraunhofer Gesellschaft, fulfil a comparable func-
tion. They are intended to support the joint further 
development of results from DFG-funded basic 
research with an application partner. Independent 
further development towards a spin-off without an 
application partner is not eligible for funding.

In contrast to the coherent European funding sys-
tem centred on the ERC and EIC, the German fund-
ing landscape is more fragmented at this stage. The 
transition from research-orientated DFG funding to 
application- and market-orientated departmental 
programmes, such as those of the BMFTR,386 the 
BMWE, the Länder and the KfW, is not systemati-
cally structured.

Moreover, there are currently no defined pathways 
for transitioning between German and European 
funding programmes  – neither from national to 
European funding lines nor vice versa. For exam-
ple, EIC Transition funding is reserved for projects 
that have already received support from EU pro-
grammes. This lack of integration hinders a seam-
less development process from research through to 
successful spin-off.

B 2-4 Recommendations for Action

General Recommendations for Action

HEIs need the freedom to act in order to respond 
strategically to the diverse competitive demands 
placed upon them. The Commission of Experts 
urges that genuine autonomy, together with reliable 
and adequate funding for HEIs, are the cornerstones 
of this. The Commission of Experts recommends:

Strengthen the Capacity for Strategic 
Action and Facilitate Profile Building

	— To achieve greater capacity for strategic action 
for HEIs in Germany, there must be a move 
away from tightly controlled political and 
administrative guidelines, which in many 



91

      EFI  
REPORT  
2026

CORE TOPICS 2026 — B 2 Competition and Innovation in the German Higher Education System

COR
E TOPICS 2026

B 2
B 2

fields restrict the capacity for strategic action 
for HEIs.

	— Attracting top-tier staff is crucial for the 
profile building and performance of HEIs. 
Appointment procedures at German univer-
sities should be fundamentally reformed and 
accelerated, going beyond the existing special 
provisions for appointments without a public 
call for applications. Furthermore, multiple 
affiliations and international joint appoint-
ments should be easier to implement.

	— Concerns about potential conflicts of interest 
in appointment procedures must not lead to 
a loss of the specialist expertise that is indis-
pensable for a successful selection decision. To 
this end, clear rules are required at national 
level with a sufficiently narrow definition of 
conflict of interest, which will contribute to 
greater legal certainty.

Strengthen the Funding of the 
Higher Education System

	— Higher education institutions fulfil a wide 
range of functions. Their funding should 
therefore be geared towards these functions 
as a whole and their fulfilment, rather than 
being based primarily on the development of 
student numbers. The focus should be on fur-
ther improving quality in research, teaching 
and knowledge transfer.

Systematically Document the 
Performance of HEIs

	— To increase transparency regarding the per-
formance of HEIs in research, teaching and 
knowledge transfer, and to provide a basis for 
meaningful impact analyses and future fund-
ing decisions, the Commission of Experts rec-
ommends the establishment of a freely acces-
sible national database capable of replacing 
HEI internal research information systems. 
This database should contain, at the individual 
level, i.e. attributed to individual researchers, 
the most comprehensive information pos
sible on the diverse achievements in research, 
teaching and knowledge transfer, thus going 
beyond a mere publication database. When 
establishing the database, existing expertise 
and structures can be utilized.

Recommendations for Action in 
the Field of Research

The specific design and implementation of support 
programmes in the competition for third-party 
funding influence which research ideas are pursued 
and how much capacity is tied up that is not avail
able for the actual research activity. The Commis-
sion of Experts therefore welcomes the simplifica-
tion of funding allocation in the planned Freedom 
of Innovation Act. Furthermore, it recommends the 
following measures:

Promote Openness and Innovation in 
Research Topics and Methods

	— A sufficiently large proportion of research 
funding must be allocated through calls for pro-
posals that are open to all topics and methods, 
in order to provide scope for new ideas and 
unconventional project proposals. In addition, 
specialized competitions for particularly inno-
vative research can provide further impetus.

	— When designing review processes, care must 
be taken to ensure that innovative project 
ideas are not systematically disadvantaged.

Funding for Cutting-Edge Research Based 
on Research-Related Excellence Criteria

	— Fundamental decisions regarding the continu
ation and, in case of continuation, the future 
structure of the Excellence Strategy should be 
made based on the evaluation announced in 
the coalition agreement and the findings of 
further scientific studies. The research commu-
nity must be provided with the comprehensive 
datasets required for such studies.

	— Any further development of the Excellence 
Strategy must ensure a significantly lower 
expenditure of staff and resources in applica-
tion and administration.

	— Irrespective of the decision on a specific 
funding format, the Commission of Experts 
continues to consider it essential to fund excel-
lent cutting-edge research, which is also open 
to consortia of HEIs and PROs in the respec-
tive subject area. Funding decisions should be 
made exclusively based on research-related 
excellence criteria.
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Swiftly Make the Allocation and 
Administration of Public Third-Party 
Research Funding More Agile

	— The application procedures for the allocation 
of federal funding should be streamlined, not 
least through the use of flat rates, as is already 
the case, for example, with the DFG’s person-
nel funding rates. The time required to reach a 
funding decision (‘time to grant’) should be at 
least halved.

	— In review processes, innovative elements such 
as partial randomization should be trialled 
following a quality-assurance assessment by 
scientists and, if the results are positive, inte-
grated into other support programmes as well.

	— Project management should be simplified and 
the use of funds made more flexible. Report-
ing periods and periods for claiming approved 
funds during the project duration should be 
aligned with the longer periods applied by the 
DFG, and time-consuming multiple checks on 
the use of funds by various bodies, for example 
in the case of travel abroad, should be abol-
ished.

Recommendations for Action 
in the Field of Teaching

Competition for students has intensified signifi-
cantly, whilst teaching quality and academic success 
have so far not been recorded either systematically 
or in a comparable manner. AI is bringing about 
profound changes in the skills required of gradu-
ates. At the same time, the internationalization of 
higher education continues to gain in importance, 
both for securing a skilled workforce and for the 
attractiveness of Germany as a location for higher 
education. However, structural barriers remain for 
international graduates entering the German labour 
market. In light of this, the Commission of Experts 
makes the following recommendations for action 
for the field of teaching:

Ensure Quality in Higher Education 
Teaching and Systematically Record 
Labour Market-Related Indicators

	— Incentives should be put in place to develop 
higher education teaching in such a way that 
it meets the skills requirements shaped by AI. 

HEIs should equip students with the skills to 
use AI tools competently, whilst also streng
thening AI-complementary skills such as sub-
ject-specific judgement and critical thinking. 
Only in this way can we ensure that graduates 
are able to use AI tools appropriately and criti
cally evaluate their results, identify errors and 
biases, and revise the outcomes.

	— To better compare performance in the field 
of teaching and to align competition between 
HEIs more closely with teaching quality, aca-
demic success should be measured not only by 
examination results but also by other indica-
tors. These include, in particular, labour mar-
ket-related measures concerning the transition 
to employment commensurate with qualifica-
tions, income and career trajectories, as well as 
graduate satisfaction.

Strengthen the Internationalization of 
Higher Education Teaching and Facilitate 
the Integration of International Students

	— To attract internationally mobile students, the 
range of English-taught degree courses should 
be further expanded.

	— The Federal Government should specifically 
encourage international students to remain in 
Germany by further removing barriers to their 
transition into the German labour market. 
This includes, primarily, providing comprehen-
sive and up-to-date information on visa proce-
dures, work and residence permits, health and 
pension insurance, and social security digitally 
in English and other relevant languages to 
facilitate their entry.

	— It is essential to support the transition into 
the German labour market through system-
atic programmes offered alongside studies to 
acquire labour market-relevant German lan-
guage skills, as well as to reliably fund these 
programmes and embed them permanently 
within HEIs.

Recommendations for Action in the 
Field of Technology Transfer

Knowledge transfer is the ‘third mission’ of HEIs, 
yet in practice it is still not perceived as a core task 
in many places. A particularly important aspect of 



93

      EFI  
REPORT  
2026

CORE TOPICS 2026 — B 2 Competition and Innovation in the German Higher Education System

COR
E TOPICS 2026

B 2
B 2

knowledge transfer for the innovative strength and 
competitiveness of the German economy is technol-
ogy transfer, i.e. the translation of research results 
into technical solutions for marketable products, 
processes and services. The analyses in this chapter 
show a decline in research-based academic start-ups 
and patent applications from HEIs. At the same 
time, research at German HEIs has become signifi-
cantly more relevant to patents and has caught up 
considerably with the USA in this respect. Excel-
lent research offers particularly high innovation 
potential in this regard. However, the vast majority 
of patent citations of German research results are 
made by applicants abroad, suggesting that these 
research results are being incorporated into foreign 
innovations.

It can therefore be concluded that there is consider-
able untapped potential within the German higher 
education system for the German R&I system, 
which must be harnessed through targeted meas-
ures. Policymakers have evidently recognized the 
problem and announced corresponding initiatives 
in the coalition agreement and in the HTAD, which 
should now be implemented as a matter of high pri-
ority. To ensure that technology transfer becomes a 
permanent, equally important, albeit not independ-
ent, task alongside research and teaching, reliable 
structural and financial frameworks are required. 
Furthermore, time is becoming a strategic factor in 
technology transfer in several respects. With this 
in mind, the Commission of Experts recommends 
that the Federal Government launch a ‘Transfer 
Time’ initiative. The initiative should create time 
for researchers active in technology transfer and 
significantly accelerate the transition from research 
to application. The Commission of Experts recom-
mends:

Treat Knowledge Transfer as a Core Task of HEIs

	— The role of knowledge transfer as a third core 
function alongside research and teaching 
should be further reinforced throughout the 
higher education system. Knowledge transfer 
activities should be regarded as permanent 
tasks of HEIs and funded accordingly from reg-
ular budgets. To this end, following the model 
of the Future Contract: Strengthening Study 
and Teaching (Zukunftsvertrag: Studium und 
Lehre stärken), institutional co-funding of 
knowledge transfer by the Federal Govern-
ment could be permitted. In addition, HEIs 

should make greater efforts to secure private 
funding for the co-financing of knowledge 
transfer activities. The EXIST Startup Factories 
exemplify how a combination of public funding 
and private capital can support high-perform-
ing innovation and start-up ecosystems.

	— The potential for knowledge transfer should 
be exploited by HEIs across its full spectrum. 
However, technology transfer, including 
start-up support, must remain the central pil-
lar of their transfer strategies.

Consistently Exploit the Innovation 
Potential of Excellent Research

	— Improving the framework conditions for 
knowledge transfer and start-ups is a key 
objective of the coalition agreement. The agree-
ment places particular emphasis on knowledge 
transfer through applied research, for exam-
ple through the ‘Transferboosters’ programme 
led by a consortium headed by UASs, or via 
the planned German Association for Applied 
Research (Deutsche Anwendungsforschungs-
gemeinschaft, DAFG), which is intended to 
bring together programmes with an explicit 
focus on UASs. However, to leverage the great 
innovation potential of excellent research, 
especially in the field of application-oriented 
basic research, an excessive narrowing of focus 
to individual pillars with differing responsi-
bilities, as well as an overemphasis on UASs, 
should be avoided. Instead, a holistic, open-
ended overall strategy is required that consid-
ers different transfer pathways, depending on 
the type of research that is to be transferred 
and whether the focus is regional or supra-
regional.

	— Staff mobility between HEIs and companies 
makes an important contribution to knowl-
edge transfer. The Commission of Experts 
recommends increasing the permeability 
of the German higher education system to 
facilitate cross-sectoral mobility at all career 
stages, from PhD to professorship. This can 
be achieved, amongst other things, through 
excellence-orientated graduate schools involv-
ing industry partners, as well as formats 
that integrate research-intensive individ
uals working outside HEIs into research and  
teaching.
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Implement an Initiative “Transfer Time” in 
the German Higher Education System

	— Scientists need dedicated time to engage in 
technology transfer activities. Only in this 
way can they successfully translate research 
findings into practical applications. In the 
same way as research sabbaticals, transfer or 
start-up sabbaticals can facilitate such activ-
ities.

	— Suitable framework conditions must be created 
for technology transfer. In this context, the 
Commission of Experts regards the National IP 
Strategy announced in the coalition agreement 
as a major step ahead and recommends that 
its development be given high priority. The 
strategy should aim to simplify and accelerate 
negotiation processes.

	— A promising approach to defusing potential 
conflicts of interest between HEIs and found-
ers in the context of IP transfer negotiations is 
the ‘IP transfer in exchange for virtual equity’ 
model. Should this model become standard 
practice in the future, it must be ensured that 
the contract terms allow sufficient flexibility to 
accommodate sector-specific differences.

	— The Commission of Experts supports the 
current development of an institutionalized 
procedure for conflict cases in IP transfer, 
modelled on a baseball arbitration process 

in combination with the IP Deal database. It 
should be assessed whether this instrument is 
suitable for improving the transfer of intellec-
tual property from academia to industry.

Implement Announced Policy Projects 
to Promote Transfer Promptly and 
Integrate Them with EU Funding

	— Unlike at EU level, the funding structure in 
Germany has so far been only partially geared 
towards systematically developing results with 
transfer potential from DFG- and ERC-funded 
projects into market-ready innovations and 
start-ups. Links to suitable funding formats, 
for example from the BMFTR, BMWE and 
KfW, should be more clearly defined and com-
municated, and the application procedures of 
the respective funding bodies should be better 
coordinated.

	— Applications for the ERC’s Proof of Concept 
Grants and the EIC’s Transition Grants should 
be open to excellent research projects originat-
ing from national funding systems, such as 
DFG-funded projects (cf. chapter A 3).

	— In view of low funding rates at European level, 
pathways to national funding should be cre-
ated for projects that have been positively 
evaluated for the ERC Proof of Concept and 
EIC Transition formats but have not received 
funding.
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