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Abstract 

Although European universities account for no more than 10% of all patents, examining their 
patenting patterns remains relevant, given their contribution to breakthrough innovations and 
European technological competitiveness. We examine the role of university funding sources in 
patenting, addressing three key research gaps: (i) the reliance on limited, country-specific samples 
rather than pan-European data in most patenting-funding studies; (ii) the scarcity of evidence on 
the impact of the funding structure on patent quantity and quality; and (iii) the lack of precise 
estimates of interactions between university patenting, funding structures, and regional systems. 
We fill these gaps thanks to a micro-level database of almost 2,900 higher education institutions 
(HEIs) in 31 European countries and 295 NUTS2 regions (2011-2019), containing detailed 
information on their activity as direct patent applicants and various institutional characteristics, 
including financial records. We show that universities with a greater share of third-party funds 
(research grants, contracts) apply for more patents and have better quality patents than those that 
rely mainly on core funding, i.e. national/regional allocations. The HEIs that do patent have 
more than twice the share of third-party revenues. This indicates that the very marked core-
periphery pattern of university patenting in Europe is related both to the amount of university 
funding and to its sources. Additionally, we find that regional economic systems influence the 
way in which the funding structure relates to university patenting. The positive relationship 
between patenting and third-party funding is strongest in the wealthy regions, less so in 
developed areas, and negligible in the poorest regions. 
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1. Introduction 

Patenting has long been used to proxy for innovation and new knowledge creation, not only 

by firms but also by research institutions, including universities (Yang et al., 2021; Hvide and 

Jones, 2018; EPO, 2024). Recent data show that academic patents constitute approximately 10% 

of all European patent applications (EPO, 2024, p.11). Additionally, European university 

patenting1 is extremely concentrated, with higher education institutions (HEIs) from just five 

Western European countries accounting for three-quarters of all applications and grants, while 

over 70% of institutions are inactive patent applicants (Parteka et al., 2024) and just 5% of 

universities account for half of all patent applications (EPO, 2024). 

Despite the modest share of HEIs in overall patenting, investigating European university 

patenting patterns remains highly relevant, given the critical role of university research in many 

breakthrough innovations (EPO, 2024). Patents generated in the higher education sector are 

important instruments for transferring knowledge and technology from academia to the market 

(EPO, 2024; Perkmann et al., 2013), and are an important part of the so-called ‘third mission’ 

(Compagnucci & Spigarelli, 2020; Guerzoni et al., 2014; Baldini et al., 2006). From a policy 

standpoint, understanding why many European universities contribute little to market-oriented 

innovation is important and timely, particularly given current EU efforts to close the innovation 

gap with the United States and China (EC, 2024; Draghi, 2024, EPO, 2024; EUA, 2025). 

The rich literature has investigated determinants of university patenting (see Section 2), but 

one aspect, namely the role of universities’ revenue sources, has remained underexplored in a 

pan-European perspective. The role of financial resources has been analysed mainly in terms of 

universities’ aggregate budgets (Jain et al., 2020; Ejermo and Källström, 2016; Azagra-Caro et al., 

2006). The purpose of this paper, instead, is to assess the structure of university funding as a 

determinant of patenting by European HEIs operating in different regional contexts. We use 

cross-country and cross-institutional variation in European universities' budget structures 

(ETER, 2019) to examine the relationship between patenting outcomes and financial sources, 

whilst controlling for other documented determinants of patenting success. We formulate two 

main research questions: (1) How does the composition of European universities’ funding relate 

to their patenting success? (2) Is the relationship between university patenting and funding 

sources dependent on the characteristics of the regional innovation system? 

In our analysis, we focus on the distinction between core and third-party funding (the 

remainder composed of student fees and unclassified funds), given their divergent objectives, 

                                                           

1 We use the term “university patents” to refer to direct patent applications in which at least one of the applicants 
was classified as HEI. Patents are allocated to HEIs using applicant shares.  



originality, and acceptable risk of failure (Yu et al., 2022; Guerzoni et al., 2014; Angori et al., 

2023). Core funding typically finances the general operating budget of the higher education 

institution, while third-party funding is usually earmarked for specific activities, units, or 

researchers (Lepori, 2023), and thus potentially more supportive of patent-oriented work. 

European countries differ in the importance of academic third-party funding while top-ranked 

universities have a much higher share of third-party funds (up to 40% and above of total 

revenues, compared to median share of 7% – ETER, 2019: 3). In our sample, patenting HEIs 

have, on average, more than twice the share of third-party revenues in their total budgets (see 

Section 3 for details), so the heterogeneity in universities’ budget structures can be another, not 

yet explored, source of the unsatisfactory innovation performance of many European HEIs 

(Parteka et al., 2024). This is relevant as European universities have undergone substantial 

changes in research funding sources since the 1980s (Cesaroni and Piccaluga, 2002). HEIs 

responded to restrictive, performance-based public funding policies (Yu et al., 2022; Jain et al., 

2020), demands to implement their third mission by engaging with industry (Guerzoni et al., 

2014; Baldini et al., 2006; Rizzo and Ramaciotti, 2014) and joint company-university patenting 

(Wolszczak-Derlacz, 2025). 

We address the following research gaps. First, most studies on the patenting-funding nexus, 

including those on revenue composition, are country-specific (e.g. Gulbrandsen and Smeby, 2005 

on Norway; Lawson, 2013 on the UK; Hottenrott and Thorwarth, 2011 and Graf and Menter, 

2022 on Germany; Rizzo and Ramaciotti, 2014 on Italy). In particular, studies on the relationship 

between industry funds and patenting rely on single-country samples of researchers or engineers 

(Hottenrott and Thorwarth, 2011; Lawson, 2013; Gulbrandsen and Smeby, 2005). This is an 

important limitation because European HEIs are not only highly stratified (Lepori, 2022; 

Triventi, 2013; Shavit, 2007; Van der Wende, 2008) , but they also operate in a highly 

heterogeneous setting. There is no uniform higher education system (HES) model in Europe2, 

and the country-specific solutions stem from historical and political contexts (Garritzmann, 

2024). National HESs differ in funding schemes, access, and institutional types. In most of the 

European countries the central level is the most important public funder of higher education 

(ETER, 2019) but in federal states like Germany, Switzerland, or Belgium the regional level 

dominates (Garritzmann, 2024, p. 8; OECD, 2025).3  

                                                           

2 Some degree of homogeneity in European HES is achieved through cross-border initiatives such as the European 
Research Area (ERA) and the Bologna Process. Source: https://ehea.info/page-three-cycle-system , accessed 
17.01.2026. 
3 Additionally, private higher education funding typically plays a minor role in Europe (except in the UK - OECD, 
2025). HEIs in continental countries like Germany, Poland, and Nordic states offer low or no tuition fees in public 
institutions for EU students, the UK stands out with higher fees while France has low public university costs but 

https://www.google.com/url?q=https://ehea.info/page-three-cycle-system&sa=D&source=docs&ust=1768389855686567&usg=AOvVaw36qe2BViTxzgAYWvrxlmiF


Secondly, we lack precise estimates of the interaction between the funding of university 

patenting and regional conditions. Academic patenting is more prevalent in industrialised regions 

where universities make a significant contribution to local innovation systems (EPO, 2024). 

While university patenting can be influenced by regional economic conditions (Bilbao-Osorio & 

Rodriguez-Pose, 2004; Baldini et al., 2006; Baldini, 2009; Rizzo & Ramaciotti, 2014), the 

interaction between this factor and the structure of university funding remains unclear. A third 

research gap concerns the lack of empirical investigation into whether the structure of university 

funding affects the quantity and quality of patents. This distinction is necessary because the 

literature (Acosta et al., 2012; Graf and Menter, 2022; Hottenrott and Thorwarth, 2011; Whalley 

and Hicks, 2014) identifies different significant factors at the individual, university, and regional 

levels in shaping the two outcomes. 

Our contribution is based on a detailed, university-level dataset on about 2900 HEIs from 

295 NUTS-24 regions in 31 countries, between 2011 and 2019. We combine information on 

universities’ patent applications recorded in the PATSTAT Global with several characteristics of 

HEIs using new PATSTAT-ETER crosswalk. To the best of our knowledge, no study has used 

such a large, international sample to analyse the link between university patenting, funding 

structure, and regional innovation systems in Europe, at the same time analysing not only the 

number of university patent applications but also their impact (assessed by patent citations). 

The rest of the paper is structured as follows. Section 2 reviews the literature; Section 3 

describes the dataset and the key stylised facts on European HEIs’ patenting, and Section 4 

presents our results. Section 5 concludes. In the appendix, we include additional materials, while a 

replication package5 allows to reproduce the findings. 

 

2. Determinants of university patenting – review of the literature  

The rich micro-level literature on academic patenting reveals a set of its basic institutional 

determinants6, such as university type and research orientation (HEIs with technical/engineering 

                                                                                                                                                                                     

selective Grandes Écoles. Important differences concern also institution types. For instance, Germany distinguishes 
research universities from practical Fachhochschulen, France pairs broad universities with elite schools, the UK 
features concise degrees and global academic leaders. The Nordic system is characterised by equity and high 
attainment. 
4 NUTS stand for Nomenclature of territorial units for statistics. NUTS divides each EU country into three 
hierarchical levels: NUTS 1 (major socio-economic regions), NUTS 2 (basic regions for regional policies), and NUTS 
3 (small regions for specific diagnoses). 
5
 The replication package will be available for download in the institutional repository: 

https://doi.org/10.34808/pz38-p306 ]. (currently available by request) 
6 The rich literature has also studied the role of national legislation and IP policy reforms (the Bayh-Dole Act in the 
U.S.: Link and Hasselt, 2019; or the so-called “professor's privilege” in some European countries: Hvide and Jones, 
2018; Cesaroni and Piccaluga, 2002; Ejermo and Källström, 2016; EPO, 2024). 

https://doi.org/10.34808/pz38-p306


orientation patent more – Lee, 2021; Parteka et al., 2024), size (Baldini et al., 2006; Jain et al., 

2020; Lee, 2021), employment structure (Graf and Menter, 2022), collaboration with firms 

(Wolszczak-Derlacz, 2025; Nugent et al., 2022; Rizzo and Ramaciotti, 2014), the presence of high 

quality technology transfer office (EPO, 2024; Abbas et al., 2018; Olaya-Escobar et al., 2020; 

Caviggioli et al., 2023), or institution age and experience (Jain et al., 2020). Many of these factors 

are interconnected with Europe’s stratified higher education system (Lepori, 2022; Triventi, 2013; 

Van der Wende, 2008). Global university rankings mirror academic patenting rankings, recalling 

the “European paradox” problem (Van der Wende, 2008), and there is a self-enforcement 

mechanism between prestige (rankings), research outcomes (including patenting), funding 

acquisition and university-industry relationships (Czarnecki and Sauer, 2025; Torres-Olave et al., 

2020). Higher-ranked institutions share such characteristics with intensively patenting HEIs as 

research focus (Taylor et al., 2016) or specialisation in disciplines (STEM, medicine) that attract 

funding and drive top universities (Taylor, 2016). 

As to our main topic, namely the role of funding, some studies unsurprisingly find that richer 

HEIs engage more in patenting (Jain et al., 2020; Azagra-Caro et al., 2006; Parteka et al., 2024). 

This is another documented aspect of stratification (generally reflecting the ‘vertical order’ of 

institutions - Bloch and Mitterle, 2017): ranking positions of top European universities such as 

Cambridge, Oxford, UCL, Manchester, and Imperial College are associated with large budgets 

(ETER, 2019: 3). However, the literature suggests that not only the level of funding but also its 

structure is relevant. Studies on the relationship between public funding (which often dominates 

European universities’ financial resources – ETER, 2019) and university patenting performance 

have found positive effects (Rizzo and Ramaciotti, 2014; Yu et al., 2022).7 Angori et al. (2023) 

additionally observe that publicly funded academic patents are more likely to be classified as basic 

than applied research. Yu et al. (2022) argue that researchers enjoy greater flexibility in allocating 

private funds to their ideas, investing in riskier, innovative projects, than in the case of public 

funds. 

External funding, in particular industrial funding, was found to increase the probability of 

patenting by faculty members in Norway (Gulbrandsen and Smeby, 2005) and the UK (Lawson, 

2013), and the quality of patenting in Germany8 (Hottenrott and Thorwarth, 2011). Nugent et al. 

(2022) compared two Australian funding programs showing that government grants requiring 

industry collaboration resulted in more patent activity. Lawson (2013) shows that only large 

                                                           

7 By contrast, Krieger (2024) summarizes several studies on the German Excellence Initiative, a selective public 
funding program for universities between 2006 and 2017 and did not find the effect of government funding on 
patenting. 
8 Graf and Menter (2022) found mixed results concerning the impact of third-party funding on patent quality in 
German HEIs.  



industrial grants have a positive effect on academic patenting, while small grants boost the 

number and citations of academic patents, regardless of funding source.  

However, the interregional differences in technology transfer may diminish (Lissoni et al., 

2013) or even reverse the positive effect of third-party funding on patenting, as in the example of 

Italy. For example, HEIs in the northern regions of Italy display better patenting performance 

than those in the South, reflecting Italy’s well-known pattern of uneven regional development 

(Baldini et al., 2006; Baldini, 2009; Rizzo and Ramaciotti, 2014). Bilbao-Osorio and Rodriguez-

Pose (2004) find that private R&D funds have a stronger impact on patenting in non-peripheral 

than peripheral EU regions. Generally, at sub-national level, academic patents are characterised 

by strong regional concentration in well-developed European regions (Acosta et al., 2012; Parteka 

et al., 2024), and the good economic performance of highly developed regions can stimulate 

patenting by HEIs (Caviggioli et al., 2023). We build upon this literature and while investigating 

the link between funding and university patenting, we will take the regional economic context 

into account. 

3. Data and stylised facts  

3.1 The dataset 

We draw on a new dataset designated KC-HEI (described in detail in Parteka et al., 2024), 

which contains institution-level patenting indicators for HEIs in 31 European countries, 

identified in PATSTAT Global from 1980 onwards. Here, we restrict the sample period to 2011-

2019 due to the limited availability of institution-level data from ETER (European Tertiary 

Education Register; Lepori et al., 2023).9 We merge university-level patent records, ETER 

variables and the data on scientific publications indexed in the Web of Science (from RISIS-

OrgReg10) using the PATSTAT-ETER crosswalk (Płatkowski et al., 2024).11 

Unlike the recent EPO (2024) report on academic patenting, we extend the analysis beyond 

patents filed at EPO only, which could result in significant home bias, and consider European 

university patent applications filed with the world’s top five intellectual property offices, the so-

called “IP5” (namely: EPO, USPTO, CPO, JPO, KPO). Together, the IP5 account for 85% of 

global patent applications (WIPO, 2024). We focus on direct university patents, i.e. applications 

                                                           

9
 We use linear interpolation of the data. Outliers – defined as values below the 1st and above the 99th percentile – 

are replaced with the values at those percentiles. 
10 Register of Research and Higher Education Organizations (https://www.risis2.eu/orgreg-data/). 
11 PATSTAT-ETER crosswalk is available at: https://doi.org/10.34808/h4h3-2k20. Parteka et al. (2024) point to a 
series of problems related to the proper identification of HEIs in the global patent data and develop a complex 
procedure for linking university applicants identified in PATSTAT with external datasets on universities’ 
characteristics such as ETER (Lepori, et al., 2023).  

https://www.risis2.eu/orgreg-data/
https://doi.org/10.34808/h4h3-2k20


filed in the name of the university itself or its knowledge transfer office, identified with the use of 

an applicant identifier provided by PATSTAT. Patents are allocated to universities by fractional 

apportionment (FA) according to the applicant's share, so that patent applications resulting from 

university-industry collaboration are (partly) taken into account.12 In the main analysis, we use 

patent applications; the data on patents granted is used in the robustness checks. Additionally, we 

analyse forward patent citations from the OECD Patent Quality Indicators database (version: 

August 2023) available at the OECD STI Micro-data Lab13, as a proxy for patent quality, 

capturing their technological and economic value (Squicciarini et al., 2013).  

ETER is our source of data on HEIs’ individual characteristics, such as foundation year, 

number of students ISCED 5 - 7 (total and in STEM fields14), academic staff (FTE)15, HEI type 

(general universities versus universities of applied science16) and the financial variables crucial to 

our analysis: universities’ total budgets (revenues) and their structure. Current revenues are split 

into core budget, third party-funding17 and other: student fees and unclassified revenues. Core 

budget consists mainly of allocations from either national or regional governments and is defined 

as “funding available for the operations of the whole institution, which is not earmarked for 

specific activities and whose internal allocation can be decided freely by the institution itself” 

(Lepori, 2023, p. 93). Third-party funding, instead, is “earmarked for specific activities and 

institutional units” and includes grants from national and international funding agencies for 

research, funds from charities and non-profit organisations for specific research and educational 

purposes, contracts from public bodies and private companies for research and services, as well 

as fees or payments from companies for educational or research services (Lepori, 2013, p. 94). 

Regional statistics come from Eurostat. The main characteristic is GDP per capita at 

NUTS2 level, but in the robustness section, we use other regional variables: (1) tertiary 

educational attainment (ages 25-64), (2) tertiary education participation rate, (3) employment in 

high-technology manufacturing (% of total), (4) employment in knowledge-intensive services (% 

of total), (5) employment in scientific and technical activities (% of total), (6) employment in 

                                                           

12 We do not capture instances in which patents result from industry-science collaboration and university researchers 
are among the inventors but only a company appears as the applicant. 
13 Available at: https://www.oecd.org/en/data/datasets/intellectual-property-statistics.html. The quality indicators 
of all IP5 patents are not available. We use EPO quality indicators in the main analysis and USPTO indicators as a 
robustness check. 
14 Science, Technology, Engineering, Mathematics. We use the share of students in the following fields: 05, 06 and 07 
– Lepori (2023, p.119). 
15 We consider full-time equivalent academic staff (FTE), but in some countries, e.g. Italy, data are reported in 
headcounts (HC). 
16 The division is based on the ETER metrics standardized university category as institutions with the right to award 
doctorates (Lepori, 2013, p. 63-64). We designate ETER's “university” category as “general university” to avoid 
confusion with HEI. 
17 The data on subcategories of third-party funds is available only for 17 countries, showing the following 
distribution: 43% public third-party funding, 21% private, 18% from abroad, and 27% unclassified funds. 

https://www.oecd.org/en/data/datasets/intellectual-property-statistics.html
https://www.oecd.org/en/data/datasets/intellectual-property-statistics.html


education (% of total), and (7) higher education sector intramural R&D expenditure (euros per 

inhabitant).  

The final sample used in this paper consists of 2886 European HEIs (785 directly patenting 

and 2101 inactive in direct patenting18) in 31 countries19 and 295 NUTS2 regions, observed in 

2011-2019. The number of institutions observed (by type and by country) is given in Table A1 in 

the Appendix. In some of the models estimated, the number of HEIs/countries drops due to the 

unavailability of some variables in ETER.20 The Appendix also reports the summary statistics of 

the variables for the entire sample (Table A2), the two subsamples of patenting and non-

patenting HEIs (Table A3), and mean values by country (Table A4). 

Even though our approach builds upon the rich literature using patent data to analyse 

innovation in the higher education system (e.g. Lissoni et al., 2013; Rizzo and Ramaciotti, 2014; 

Gulbrandsen and Smeby, 2005; Cesaroni and Piccaluga, 2002; Parteka et al., 2024; EPO, 2024)21, 

when measuring academic patents we faced three key challenges (see Parteka et al., 2024 for 

details). Firstly, not all university-generated patents can be captured, particularly when inventors 

patent independently (Ejermo and Källström, 2016; EPO, 2024; Lissoni et al., 2013). We identify 

direct university patents through applicant names, which aligns with our focus on institutionally 

channelled funding and ensures cross-country comparability. Secondly, matching PATSTAT 

patents to ETER universities required us to address fragmented identifiers : we created a unique 

crosswalk, successfully matching 87% of entities. Thirdly, patent counts may not reflect quality; 

we address this issue by using patent citations as a quality proxy (Squicciarini et al., 2013), with 

both measures highly correlated (0.757). 

 

 3.2 Stylised facts – patterns of direct university patenting in Europe 

3.2.1 Patent applications and patent quality 

Strikingly, of the 2886 European universities in our sample, 73% were inactive as direct 

patent applicants; just a fourth, that is, appeared among applicants to the IP5 for at least one 

patent (Table 1). Within technically-oriented or STEM institutions, the distribution is more 

                                                           

18
 Inactive (i.e. non-patenting) universities are identified as European HEIs present in the official register (i.e. ETER 

- Lepori, 2023) that are not found among applicants in PATSTAT Global (Autumn 2022) and not present in RISIS 
Patent and OrgReg in 2011-2019– see Parteka et al. (2024, p. 17) for details. 
19

 AUT, BEL, BGR, CHE, CYP, CZE, DEU, DNK, ESP, EST, FIN, FRA, GBR, GRC, HRV, HUN, IRL, ISL, 

ITA, LTU, LUX, LVA, MLT, NLD, NOR, POL, PRT, ROU, SVK, SVN, SWE 
20

 Financial statistics (total revenues, core revenues and third-party funding) are not available for HEIs in BGR, ESP, 

GRC, HRV, SVN, and the data on third-party funding is missing for CZE. 
21 Significantly less research has been devoted to university patent quality as measured, for instance, by patent 
citations or other indicators (e.g. Acosta et al.; 2012; Hottenrott and Thorwarth, 2011; Graf and Menter, 2022; 
Guerzoni et al., 2014). 



balanced, but even so, 54% made no patent applications. Excluding universities of applied 

science and small units (fewer than 500 students) does not change the general tendency, and two-

thirds of HEIs are still inactive. 

 

Table 1. The share of directly patenting1 institutions - all HEIs and specific types 
(2011-2019) 

 
all HEIs STEM2 only 

general 
universities3 only 

excluding applied 
science 

universities  

excluding small 
HEIs <500 

students 
 number % number % number % number % number % 

patenting 1  785 27 743 46 693 43 668 30 770 32 
non-patenting  2101 73 875  54 930 57 1591 70 1621 68 

 
Source: Authors’ own calculations based on PATSTAT Global (Autumn 2022) and ETER. 
Note: 1 HEIs appearing as applicant in at least one IP5 patent application; 2 identified as HEIs with students in 
STEM disciplines; 3 HEI types identified using ETER 
 

 Turning to the country ranking of university direct patenting (Figure A1 in Appendix), 

we find striking differences within Europe: HEIs in the top five countries (U.K., Germany, 

France, Switzerland and Belgium) account for 71% of all patent applications and 73% of patent 

citations. Figure 1 illustrates very strong geographical concentration, showing that the most active 

universities are located in the economic core, and peripheral regions exhibit weak academic 

patenting. Figure 2 depicts the key characteristics of regional systems in Europe: the wealthier 

NUTS2 regions, gauged by GDP per capita (in red), are mostly in Switzerland, Luxembourg, 

Belgium (Brussels), the southern region of Ireland, Inner London and the Czech Republic 

(Prague). The shares of employment in knowledge-intensive services are highest in the NUTS2 

regions that comprise highly developed metropolitan and capital areas, notably Ireland, Germany, 

France, the United Kingdom, the Netherlands, and the Nordic countries (Figure 2B).  

  



Figure 1. Regional distribution of patenting by European HEIs 

 (A – patent applications, B – patent quality: citations), total 2011-2019 

 

Note: Sample of 2,886 HEIs in 31 European countries (2011-2019); Iceland is not shown on the graph. Values for 
Sweden are likely to be underestimated due to professor’s privilege. IP5 patents are allocated to HEIs using 
fractional apportionment (FA) by the applicant's share. Patent quality measured as the number of forward citations 
of EPO patents (in 5-year period), normalised by the maximum number of citations in the corresponding 
technological field.  
Legend: Regions are divided into groups according to university patent distribution; the top class in red corresponds 
to the top 20% of regions. 
Source: Authors’ own elaboration using PATSTAT Global (Autumn 2022) and OECD Patent Quality Indicators 
database. 

  



Figure 2. Key features of regional systems in Europe (A – mean GDP per inhabitant in 
thousands of euros (PPS) in 2011 – 2019; B – employment in knowledge-intensive 
services, % of total employment, mean 2011-2019) 

 

Legend: Regions are divided into groups according to regional variable distribution; the top class in red 

corresponds to the top 20% of regions. 
Source: Authors’ own elaboration using regional data from Eurostat 

 

3.2.2 Key features of patenting and non-patenting universities 

European HEIs are highly heterogeneous (for a complete set of summary statistics, see 

Tables A2–A4 in the Appendix). Figure 3 depicts the key differences between patenting and non-

patenting institutions in our sample: on average, the patenting ones have nearly three times the 

share of students in STEM disciplines (0.13 vs. 0.36), are considerably larger (number of students 

over six times as large), have lighter teaching loads (i.e., lower student/academic teacher ratios), 

and much better publication records (five times more Web of Science papers per academic staff 

member annually). Institutional stratification is evident: while over 42% of patenting HEIs are 



ranked in ARWU (6% in top 100), a small proportion of non-patenting HEIs is ranked (0.52%, 

and only 0.06% in top 100).22  

Figure 3. Comparison of patenting and non-patenting HEIs in Europe – key features 

 

Average values in a sample of 2,886 HEIs from 31 European countries (2011-2019), divided into patenting and non-
patenting HEIs. *Based on the shares of core funding (third-party funding) in the total budget (total revenues) of 
each HEI, expressed here as a ratio of 0-1. ETER data provides breakdowns of HEI revenues into: core budget, 
third-party funding, and other (student fees and unclassified funds). ** based on HEI-year specific ARWU rankings. 
Source: authors’ own elaboration using PATSTAT Global (Autumn 2022), ETER and OrgReg. 
 

3.2.3 Patenting and financial records 

As to the specific focus of our analysis, i.e. the financial records, Figure 3 shows that patenting 

HEIs are not only richer (0.17 vs. 0.15 million EUR per academic staff in patenting and non-

patenting HEIs, respectively), but also have a considerably greater share of third-party revenues 

in their total revenues (0.18 vs. 0.08). In general, European countries exhibit significant 

                                                           

22 12% of all HEIs in our dataset appeared at least once in ARWU rankings (2011-2019), with 329 (i.e. 95%) 
patenting. ARWU-ranked universities have on average 30 times more patent applications annually than unranked 
institutions (including non-patenting HEIs). Among patenting institutions only, ARWU-ranked HEIs patent 4.5 
times more than unranked ones. Out of top 10 European HEIs with the highest number of IP5 patent applications 
in the analysed period, 5 are listed among top 100 universities in the ARWU ranking. See Table A26 in the appendix. 
The correlations between ARWU ranking, patenting outcomes and our explanatory variables are reported in Table 
A27 in the appendix. 



geographical diversity in the financing of HEIs, with strong differences in total resources and 

their structure.  

Table 2. Differences in HEIs’ revenues by country 

country Revenues per academic staff 
(millions of PPS euro) (1) 

Core budget 
(share of total revenues) (2) 

Third-party funding 
(share of total revenues) (3) 

AUT 0.20 0.79 0.14 

BEL 0.12 0.70 0.12 

CHE 0.16 0.80 0.13 

CYP 0.14 0.67 0.08 

CZE 0.14 0.92 n.a.  

DEU 0.15 0.51 0.12 

DNK 0.15 0.78 0.06 

EST 0.18 0.69 0.16 

FIN 0.12 0.90 0.17 

FRA 0.18 0.81 0.07 

GBR 0.23 0.28 0.12 

HUN 0.17 0.60 0.15 

IRL 0.17 0.32 0.24 

ISL 0.17 0.51 0.03 

ITA 0.17 0.62 0.10 

LTU 0.08 0.46 0.21 

LUX 0.15 0.79 0.21 

LVA 0.07 0.74 0.05 

MLT 0.07 0.86 0.01 

NLD 0.21 0.66 0.11 

NOR 0.17 0.81 0.09 

POL 0.09 0.82 0.04 

PRT 0.11 0.72 0.08 

ROU 0.10 0.54 0.22 

SVK 0.09 0.92 0.05 

SWE 0.18 0.75 0.23 

Note: mean values of university-level data, by country, 2011-2019. Shares reported in in columns 2 and 3 are based 
on ETER breakdowns of HEI revenues into: core budget, third-party funding, and other (student fees and unclassi-
fied funds). 
Source: Authors’ own calculations using ETER data 

 

On average, the wealthiest institutions in our sample are located in Britain, the 

Netherlands, and Austria, with the largest total revenues in proportion to staff. By comparison, 

HEIs from Latvia, Romania, Slovakia or Poland operate with budgets 2-3 times smaller (Table 2, 

column 1). Micro-level data reveals high differences in wealth of European HEIs, even in the 

same countries. For example, the ratio of the highest to lowest budgets per academic staff 

member in the UK in 2029 was 5 (that is, the richest HEI in UK had a five-fold higher budget 

per academic staff member than the poorest). The shares of core budget and third-party funding 



also vary substantially between countries (Table 2, columns 2 and 3).23 Czechia, Slovakia, and 

Finland show the highest share of core funding, Britain and Ireland the lowest. When it comes to 

third-party funding, HEIs in Ireland, and Luxembourg have the highest shares (nearly ¼ of total 

budget). 

 

Figure 4. Country-level correlation between universities’ patenting and funding structure  

 
 

                                                           

23 In Figure A2 in the Appendix we additionally show cross-country and within-country variation. 



 
 Note: Mean national values  
Source: authors’ elaboration using PATSTAT Global (Autumn 2022) and ETER. 
 

Do these financial features affect university patenting? At the aggregate level, we observe a 

correlation between the number of patent applications and the structure of the universities’ 

funding. In particular, countries with larger shares of third-party funding also show more HEI 

patent applications (Figure 4). However, numerous other factors, related to institutional 

stratification, are at work here (see Section 2), so we move on to the detailed, institution-level 

analysis. 

4. Empirical analysis 

4.1 The basic analysis 

Our dataset allows us to relate (without implying causal claims) alternative indicators of 

HEIs’ patenting activity (such as patent counts and patent citations) to a broad set of 

characteristics in terms of size, academic tradition, technical orientation, research efficiency 

(publication output), and regional and national conditions.24 

First, we estimate the following equation:  

𝑦𝑖𝑟𝑐𝑡 = 𝛼 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑈𝑛𝑖𝑣𝑖+𝛽3𝑆𝑇𝐸𝑀𝑖𝑡 + 𝛽4𝑆𝑡𝑢𝑑𝑖𝑡 + 𝛽5𝑆𝑡𝑢𝑑_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽6𝑃𝑢𝑏𝑙_𝑎𝑐𝑎𝑑𝑖𝑡
+ 𝛽7𝑅𝑒𝑣_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽8𝐶𝑜𝑟𝑒_𝑏𝑢𝑑𝑔𝑒𝑡𝑖𝑡 + 𝛽9𝑇ℎ𝑖𝑟𝑑_𝑝𝑎𝑟𝑡𝑦𝑖𝑡 + 𝐷𝑟 + 𝐷𝑡 + 𝜖𝑖𝑟𝑐𝑡 

      (1) 

                                                           

24 Table A5 reports the correlation coefficients between the explanatory variables (they are low, so the problem of 
collinearity is not severe).  



where i refers to the university located in region r (NUTS2) and country c, while t denotes time 

(year). The dependent variable, y, is either the number of university patent applications (IP5, FA) 

or an indicator of patent quality (forward citations). The set of independent variables includes the 

university’s age (Agei), calculated as 2020 minus the foundation year; institution type (GenUnivi 

stands for general university based on ETER); the proportion of students in STEM disciplines 

(STEMit); number of students as proxy for institution size (Studit); student/academic staff ratio 

(Stud_acadit) as proxy for teaching load; scientific publications per academic staff member 

(Publ_acadit), reflecting research orientation. Our key variables of interest are financial: revenue 

per academic staff (Rev_acadit); and two indicators of funding structure, namely the shares of core 

funding (Core_budgetit) and third-party funding (Third_partyit) in HEIs’ revenues. In all 

specifications, we include region (Dr) and time (Dt) effects to control for local differences and 

time trends. 

The institution-level estimation results with number of university patents as dependent 

variable (Table 325, columns 1-3) confirm the descriptive statistics in Figure 4: older, larger 

universities with a higher proportion of STEM students, lower student/teacher ratios and better 

publication records tend to have more patent applications. These results are in line with 

documented stratification of the higher education system (Lepori, 2022; Triventi, 2013; Van der 

Wende, 2008; Bloch and Mitterle, 2017). 

 

Table 3. Basic estimation results – determinants of direct patent applications and patent 

citations by HEIs 

 Dependent variable: number of patent 
applications to IP5 patent offices 

Dependent variable: forward citations of 
EPO patents #  

  (1)  (2)  (3) (4)  (5)   (6) 

Agei  0.010*** 0.013*** 0.013*** 0.008*** 0.011*** 0.011*** 

  [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUnivi 0.23 1.526*** 0.930*** 0.122 1.349*** 0.886*** 

  [0.158] [0.243] [0.261] [0.181] [0.284] [0.306] 

STEMit  6.020*** 6.167*** 6.023*** 6.083*** 6.861*** 6.770*** 

  [0.277] [0.411] [0.433] [0.317] [0.479] [0.509] 

Studit  0.227*** 0.228*** 0.231*** 0.149*** 0.145*** 0.145*** 

  [0.008] [0.010] [0.011] [0.009] [0.012] [0.013] 

Stud_acadit  -0.055*** -0.074*** -0.070*** -0.040*** -0.053*** -0.045*** 

  [0.004] [0.008] [0.009] [0.005] [0.009] [0.010] 

Pub_acadit   10.467*** 7.644***  7.232*** 5.063*** 

   [0.672] [0.740]  [0.783] [0.870] 

                                                           

25 Full results in Table A6 and Table A7 in the appendix. 



Rev_acadit   1.35 2.819**  0.038 0.956 

   [1.258] [1.362]  [1.466] [1.601] 

Core_budgetit    -1.102***   -0.475 

    [0.399]   [0.469] 

Third_partyit    9.383***   8.028*** 

    [0.865]   [1.017] 

N  14833 9639 9018 14833 9639 9018 

R2  0.37 0.42 0.44 0.24 0.27 0.28 

Number of Countries  31  26  25 31  26  25 

Notes: All specifications include region- and time-fixed effects. Standard errors in brackets, * p<0.10, ** p<0.05, *** 

p<0.01.  
Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER. 
 

Patenting is significantly correlated with a lower share of core funding and a higher share 

of third-party revenues (column 3). Analogous estimations using a proxy for patent quality i.e. 

forward citations of EPO patents are similar (column 6), so we find that the institutional funding 

structure is correlated to the number and the quality of patent applications filed by HEIs in a 

comparable manner. To evaluate the relative importance of each explanatory variable (differing in 

scale) in predicting the dependent variable, we have taken the fully specified model (Column 3 in 

Table 3) and computed standardised regression coefficients. The results (available upon request) 

show that our key variable of interest, i.e. the share of third-party funding in university budgets, is 

among the key four institutional characteristics determining the patenting output (along with 

institution size, age, and STEM orientation). 

 

 

4.2 Extended analysis– the role of regional systems 

Following the literature (Lissoni et al., 2013; Rizzo and Ramaciotti, 2014; Bilbao-Osorio 

and Rodriguez-Pose, 2004) and the observed correlation between regional economic conditions 

and university patenting (Figures 2 and 3), we further investigate how university location and the 

regional economy affects the relationship between financing structure and patenting. We now 

include NUTS2-level GDP per capita instead of the regional dummies and also consider its 

interaction with the funding structure variables: 

𝑦𝑖𝑟𝑐𝑡 =
𝛼 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑈𝑛𝑖𝑣𝑖 + 𝛽3𝑆𝑇𝐸𝑀𝑖𝑡 + 𝛽4𝑆𝑡𝑢𝑑𝑖𝑡 + 𝛽5𝑆𝑡𝑢𝑑_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽6𝑃𝑢𝑏𝑙_𝑎𝑐𝑎𝑑𝑖𝑡 +
𝛽7𝑅𝑒𝑣_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽8𝐶𝑜𝑟𝑒_𝑏𝑢𝑑𝑔𝑒𝑡𝑖𝑡 + 𝛽9𝐺𝐷𝑃𝑝𝑐𝑟𝑡 + 𝛽10𝐶𝑜𝑟𝑒_𝑏𝑢𝑑𝑔𝑒𝑡𝑖𝑡 × 𝐺𝐷𝑃𝑝𝑐𝑟𝑡 + 𝐷𝑐 +
𝐷𝑡 + 𝜖𝑖𝑟𝑐𝑡         (2) 



𝑦𝑖𝑟𝑐𝑡 =

𝛼 + 𝛽1𝐴𝑔𝑒𝑖 + 𝛽2𝑈𝑛𝑖𝑣𝑖 + 𝛽3𝑆𝑇𝐸𝑀𝑖𝑡 + 𝛽4𝑆𝑡𝑢𝑑𝑖𝑡 + 𝛽5𝑆𝑡𝑢𝑑_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽6𝑃𝑢𝑏𝑙_𝑎𝑐𝑎𝑑𝑖𝑡 +

𝛽7𝑅𝑒𝑣_𝑎𝑐𝑎𝑑𝑖𝑡 + 𝛽8𝑇ℎ𝑖𝑟𝑑_𝑝𝑎𝑟𝑡𝑦𝑖𝑡 + 𝛽9𝐺𝐷𝑃𝑝𝑐𝑟𝑡 + 𝛽10𝑇ℎ𝑖𝑟𝑑_𝑝𝑎𝑟𝑡𝑦𝑖𝑡 × 𝐺𝐷𝑃𝑝𝑐𝑟𝑡 +𝐷𝑐 +

𝐷𝑡 + 𝜖𝑖𝑟𝑐𝑡         (3) 

Figure 5 illustrates this interaction through marginal plots: the horizontal axis represents 

the proportion of core or third-party funding, the vertical axis the predicted patent volume 

(upper panel) or forward citation count (lower panel). The three curves correspond to HEIs 

located in regions with low, medium, and high GDP per capita.26 

A larger core budget share corresponds to fewer patents and forward citations, and the 

decline is greater among universities in the wealthier regions (steeper slope for the high GDP 

line). The two outcomes (number of applications and patent quality) converge as core budget 

share increases. The relationship between third-party funding share and patenting also differs by 

region, opposite of that for core funding: as the share of external funding increases, universities 

in medium- and high-income regions make more patent applications and receive more forward 

citations. For universities in low-income regions, however, increased third-party funding does not 

significantly affect either patent quantity or quality. These results underscore the importance of 

university location in the relationship between funding sources and patenting. Major third-party 

(external) funding appears to relate positively to patent applications and patent citations in 

medium- and high-income regions but shows little association in low-income regions. 

 

 

 

 

 

 

 

 

 

                                                           

26 The determination of low, medium and high GDP per capita is according to the distribution of income across 
European regions: low indicates the tenth percentile, medium the median, high the ninetieth percentile. 



Figure 5. Regional systems and university funding structure – patenting relationships: 

marginal plots from equations (2) and (3) 

 

Note. Full estimation results are reported in Table A8 in the Appendix. 
Source: Authors’ calculations using PATSTAT Global (Autumn 2022), ETER, OrgReg, OECD/STI Micro-data and 
Eurostat data. 

 

4.3 Extensions and robustness 

To validate our results, we ran a number of robustness checks (see Appendix). First, we 

estimated equations with lagged financial variables, to account for potential delayed effects on 

patent/citation outcomes. Tables A9 and A10 confirm our main findings. We then replaced 

regional GDP per capita with other NUTS2-level regional variables related to tertiary education, 

employment in high-tech, scientific or technical activities, and R&D expenditure. All of these 

variables show statistically significant positive correlations with university patent 

applications/patent citations (Tables A11 and A12). Next, we tested our results using forward 



citations relating to USPTO rather than EPO (Table A13), again confirming our basic 

specifications. 

To address potential biases produced by professors’ privilege in Sweden and Italy, we 

added dummy variables for them. Our findings confirm the lower counts of patents and forward 

citations there (Tables A14 and A15), presumably because professors' privilege facilitates indirect 

patenting, and academics apply for patents independently rather than through their institutions. 

We further validated our analysis by running regressions for patents granted only (rather than 

all applications), as shown in Table A16. This did not affect our conclusions regarding the impact 

of institutional characteristics on HEI patenting. Moreover, the estimations run on distinct 

subsamples – general universities, STEM universities, samples excluding universities of applied 

sciences, and samples excluding small institutions – did not significantly alter our benchmark 

results (Tables A17-A24).  

Finally, we have explored mechanisms linking universities' patenting activity and regional 

economic performance, including industry-university partnerships, regional innovation 

ecosystems, and accumulated research capacity. Table A25 reports correlation coefficients 

between university patenting and various regional characteristics. Both patent applications and 

citations are positively correlated with employment in high-tech and scientific/technical activities, 

R&D expenditure, and tertiary education.  

4. Conclusions and policy implications 

Still, cross-country empirical studies on university patenting remain scarce. We present novel 

empirical evidence based on a large, micro-level dataset of nearly 2,900 universities in 31 

European countries and 295 NUTS2 regions (2011-2019). Our research contributes to the 

literature on the determinants of market-oriented innovation in higher education by specifying 

the relationship between universities’ funding structure and the quantity and quality of their 

patenting, conditional on regional economic conditions. 

Our baseline results, consistent with previous research based on single-country samples 

(Gulbrandsen and Smeby, 2005; Lawson, 2013; Hottenrott and Thorwarth, 2011), indicate the 

positive relationship between third-party funding and university patenting. Consequently, our 

findings support the view that alternative funding sources (such as grants and contracts) 

effectively stimulate applied, innovative, and commercially relevant research (Angori et al., 2023; 

Yu et al., 2022). The absence of a positive relationship between core funding and patenting 

(observed also by Krieger, 2024) may reflect its general-purpose nature, allowing universities to 

distribute funds across various institutional needs beyond patent-generating applied research. 



We have additionally shown that, on a European-wide basis the interaction between regional 

systems and universities’ funding structure produces distinct patenting patterns. This supports the 

view that regional mechanisms are important drivers of universities’ research performance 

(Acosta et al., 2012; Lissoni et al., 2013; Bilbao-Osorio & Rodriguez-Pose, 2004; Baldini et al., 

2006; Baldini, 2009; Caviggioli et al., 2023; Rizzo & Ramaciotti, 2014; Ejermo & Källström, 

2016). For instance, our findings are in line with studies of smaller samples, such as Bilbao-

Osorio and Rodriguez-Pose (2004), whose analysis of NUTS2 regions in nine European 

countries showed that regional socio-economic factors influence the capacity to transform R&D 

into innovation, or Rizzo and Ramaciotti (2014), who document location-specific patterns of 

patenting by Italian universities. 

Important policy implications follow. First of all, there must be support for regional 

innovation networks, as universities operate as part of local systems and are closely dependent on 

them, while the strong core-periphery pattern in European university patenting should heighten 

our awareness of the risk of regional disparities (Bilbao-Osorio & Rodriguez-Pose, 2004). The 

public action for stimulating HEIs’ patenting needs to be region-specific to avoid a vicious circle 

in which the periphery is left behind. Policy should encourage universities to diversify and 

increase their external research funding to enhance innovation outputs but different support 

mechanisms are needed for universities in low-income regions. Also, it should be borne in mind 

that core funding remains essential for most, if not all, public universities to conduct applied 

research, and is particularly important for universities in less developed regions where it enables 

them to participate in the local education and innovation system (EPO, 2024). Patenting is only 

one of the outputs of university research (Lee, 2021; Gulbrandsen & Smeby, 2005; Yu et al., 

2022; Whalley & Hicks, 2014; Hottenrott & Thorwarth, 2011; Jain et al., 2020). 

 This paper demonstrates, lastly, that large-scale, micro-level, empirical studies on university 

patenting are feasible. Our dataset confirms the association between the stratified prestige 

hierarchy of European higher education institutions and their patent output. There still remain a 

number of extensions that future cross-country studies could address, such as: distinguishing 

between different types of patents (e.g. AI patents and those in other technological fields); 

evaluating the effectiveness of various models of university-industry collaboration; or the role of 

technology transfer offices and their impact on the commercialisation of academic inventions in 

Europe. 
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Appendix to the paper: 

“Funding structure and university patenting: 

An analysis of European higher education institutions”  

 
Figure A1. Ranking of countries according to total number of university patent 
applications* - (A) and patent quality (citations)** - (B), 2011-2019 

 
Note: * total number of IP5 (EPO, USPTO, CPO, JPO, KPO) patent applications, FA, 2011-2019 ** Patent quality 
measured as the number of forward citations of EPO patents (in 5-year period) normalised by the maximum number 
of citations in the corresponding technological field. 
Source: authors’ own elaboration based on PATSTAT Global (Autumn 2022) and OECD Patent Quality Indicators 
database. 
 

 



Figure A2. Differences in HEIs’ budget structures – variation between and within 
countries  

 

Note: The shares are based on ETER breakdowns of HEI revenues into: core budget, third-party funding, and other 
(student fees and unclassified funds). Outside values, defined as observations below Q1−1.5×Interquartile Range 
(IQR) or above (Q3+1.5×IQR) are excluded. 

Source: authors’ own elaboration using ETER 

 

 

 
  



Table A1. Patenting and non-patenting universities - across countries and by HEI type 
 All HEIS STEM General universities 

country number  % 
of patenting  

number  % of 
patenting  

number % of 
patenting 

AUT 71 31.0 39 51.3 56 39.3 

BEL 159 10.1 47 21.3 55 29.1 

BGR 51 3.9 34 5.9 18 5.6 

CHE 38 52.6 18 94.4 20 90.0 

CYP 31 6.5 21 9.5 27 7.4 

CZE 77 23.4 32 53.1 30 60.0 

DEU 400 37.3 232 62.9 293 49.8 

DNK 43 14.0 29 20.7 42 14.3 

ESP 79 78.5 76 81.6 73 79.5 

EST 29 10.3 12 16.7 27 11.1 

FIN 47 34.0 38 42.1 47 34.0 

FRA 392 37.0 202 66.3 101 80.2 

GBR 257 40.1 157 63.1 124 78.2 

GRC 57 22.8 45 28.9 43 30.2 

HRV 42 7.1 27 11.1 40 7.5 

HUN 49 12.2 26 23.1 45 13.3 

IRL 26 65.4 22 68.2 18 72.2 

ISL 7 14.3 6 16.7 7 14.3 

ITA 217 28.1 80 73.8 86 68.6 

LTU 41 14.6 28 21.4 40 15.0 

LUX 3 33.3 1 100.0 2 50.0 

LVA 48 8.3 25 16.0 24 16.7 

MLT 4 25.0 2 50.0 1 100.0 

NLD 61 19.7 38 31.6 60 20.0 

NOR 54 20.4 34 32.4 38 28.9 

POL 284 14.8 216 19.4 87 48.3 

PRT 114 16.7 64 29.7 109 17.4 

ROU 86 11.6 9 33.3 12 33.3 

SVK 31 19.4 18 33.3 25 24.0 

SVN 51 5.9 12 25.0 46 6.5 

SWE 37 13.5 28 17.9 27 18.5 

Total 2886  1618  1623  

Mean  27.2  45.9  42.7 

Source: Authors’ own calculations  

 
 
 

  



Table A2 Summary statistics – all sample (2886 HEIs, 2011-2019) 
 

Variable Obs Mean Std. Dev. Min Max 

Number of patent applications 18,912 1.78 7.63 0.00 192.83 

Number of citations (*100) 18,912 1.30 7.85 0.00 306.81 

Age (years) 18,268 72.51 114.43 0.00 932.00 

Share of students in STEM 17,321 0.19 0.26 0.00 1.00 

Students in thousands 17,608 6.57 10.11 0.04 50.16 

Students per academic staff 15,045 19.29 15.44 2.37 95.57 

Publication per academic staff 15,107 0.10 0.16 0.00 0.90 

Revenues per academic staff in millions euro 9,847 0.16 0.09 0.02 0.54 

Share of core funding 10,002 0.62 0.32 0.00 1.00 

Share of third-party funding 9,638 0.11 0.14 0.00 0.75 

Source: Authors’ own calculations  

 
 
Table A3. Summary statistics - patenting and non-patenting universities (2011-2019) 
 
Patenting (n=785) 

Variable Obs Mean Std. Dev. Min Max 

Age (years) 4067 155.55 191.11 0.00 932.00 

Share of students in STEM 4214 0.36 0.25 0.00 1.00 

Students in thousands 4225 18.31 12.74 0.04 50.16 

Students per academic staff 4094 15.28 8.91 2.37 95.57 

Publication per academic staff 4112 0.25 0.20 0.00 0.90 

Revenues per academic staff in millions euro 3601 0.17 0.07 0.02 0.54 

Share of core funding 3597 0.65 0.24 0.00 1.00 

Share of third-party funding 3453 0.18 0.13 0.00 0.75 

 
Non-Patenting (n=2101) 

Variable Obs Mean Std. Dev. Min Max 

Age (years) 14201 48.73 62.02 0.00 730.00 

Share of students in STEM 13117 0.13 0.24 0.00 1.00 

Students in thousands 13393 2.87 5.10 0.04 50.16 

Students per academic staff 10961 20.79 17.01 2.37 95.57 

Publication per academic staff 11005 0.04 0.10 0.00 0.90 

Revenues per academic staff in millions euro 6256 0.15 0.09 0.02 0.54 

Share of core funding 6415 0.60 0.36 0.00 1.00 

Share of third-party funding 6195 0.08 0.13 0.00 0.75 

Source: Authors’ own calculations  

  



Table A4. Summary statistics (mean values of universities’ characteristics) at the country 
level 

coun-

try 

Number of 

patent 

applica-

tions 

Age 

in 

years 

Shere 

of 

STEM 

stu-

dents 

(0-1)  

 

Students 

total in 

thou-

sands 

Students 

per aca-

demic 

staff 

Publica-

tions per 

academic 

staff 

Revenues 

per aca-

demic 

staff mil-

lions of 

PPS euro 

Core 

budget 

(share 

of total 

funds) 

Third-

party 

fund-

ing 

(share 

of total 

funds) 

AUT 1.37 75 0.14 4.45 11.56 0.07 0.20 0.79 0.14 

BEL 2.59 78 0.10 6.44 20.94 0.24 0.12 0.70 0.12 

BGR 0.01 54 0.24 4.64 16.46 0.02 n.a. n.a. n.a. 

CHE 10.73 74 0.13 5.72 8.10 0.09 0.16 0.80 0.13 

CYP 0.06 28 0.17 1.48 21.96 0.08 0.14 0.67 0.08 

CZE 0.75 53 0.12 4.36 26.71 0.10 0.14 0.92  

DEU 2.45 88 0.18 6.67 19.76 0.06 0.15 0.51 0.12 

DNK 3.77 50 0.24 7.42 12.77 0.16 0.15 0.78 0.06 

ESP 2.71 127 0.23 18.88 20.78 0.18 n.a. n.a. n.a. 

EST 0.28 58 0.19 2.07 12.92 0.14 0.18 0.69 0.16 

FIN 1.03 44 0.28 6.32 16.79 0.12 0.12 0.90 0.17 

FRA 2.39 74 0.50 7.75 20.31 0.27 0.18 0.81 0.07 

GBR 4.68 116 0.13 9.18 16.61 0.19 0.23 0.28 0.12 

GRC 0.08 46 0.29 11.09 38.65 0.11 n.a. n.a. n.a. 

HRV 0.04 20 0.23 2.90 19.46 0.04 n.a. n.a. n.a. 

HUN 0.28 86 0.10 4.21 18.14 0.03 0.17 0.60 0.15 

IRL 5.73 95 0.24 8.81 16.52 0.16 0.17 0.32 0.24 

ISL 0.10 32 0.16 2.26 19.00 0.25 0.17 0.51 0.03 

ITA 0.93 130 0.08 7.50 13.82 0.08 0.17 0.62 0.10 

LTU 0.31 37 0.19 2.88 20.46 0.04 0.08 0.46 0.21 

LUX 3.34 12 0.21 4.90 4.56 0.18 0.15 0.79 0.21 

LVA 0.21 30 0.16 1.45 24.99 0.04 0.07 0.74 0.05 

MLT 0.61 71 0.20 3.37 10.60 0.03 0.07 0.86 0.01 

NLD 2.81 76 0.13 12.68 16.63 0.15 0.21 0.66 0.11 

NOR 1.16 45 0.13 5.54 17.59 0.13 0.17 0.81 0.09 

POL 0.32 39 0.14 4.39 25.90 0.02 0.09 0.82 0.04 

PRT 0.56 47 0.12 2.58 12.91 0.07 0.11 0.72 0.08 



ROU 0.04 37 0.32 5.19 24.48 0.09 0.10 0.54 0.22 

SVK 0.07 33 0.08 4.06 12.35 0.11 0.09 0.92 0.05 

SVN 0.30 15 0.16 2.22 11.05 0.15 n.a. n.a. n.a. 

SWE 0.05 66 0.18 9.82 20.35 0.23 0.18 0.75 0.23 

Source: Authors’ own calculations  

 

 

 



Table A5. Pairwise correlations between university-level variables  

 Number of 

patent applica-

tions 

Number 

of cita-

tions 

(*100) 

Age 

(years) 

Share of 

students 

inn 

STEM 

Students in 

thousands 

Students 

per aca-

demic staff 

Publication 

per academic 

staff 

Revenues 

per aca-

demic staff 

in millions 

Share of 

core 

funding 

Share of 

third-

party 

funding 

Number of patent applications 1.000          

Number of citations (*100) 0.757 1.000         

Age (years) 0.318 0.232 1.000        

Share of students in STEM 0.193 0.160 0.057 1.000       

Students in thousands 0.404 0.278 0.436 0.185 1.000      

Students per academic staff -0.131 -0.101 -0.161 -0.043 0.061 1.000     

Publication per academic staff 0.343 0.237 0.252 0.367 0.405 -0.061 1.000    

Revenues per academic staff in millions 0.085 0.043 0.067 0.032 0.102 0.238 0.259 1.000   

Share of core funding -0.041 -0.020 0.024 0.108 0.069 -0.267 -0.051 -0.157 1.000  

Share of third-party funding 0.302 0.230 0.193 0.199 0.203 -0.217 0.349 0.033 -0.216 1.000 

Source: Authors’ own calculations  



Table A6. Basic estimation results – determinants of direct patent applications by HEIs 

Dependent variable: number of patent applications to IP5 patent offices# 

  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.019*** 0.019*** 0.012*** 0.010*** 0.008*** 0.013*** 0.013*** 0.013*** 0.013*** 

  [0.000] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUnivi 2.887*** 2.443*** 0.657*** 0.23 -0.037 1.526*** 1.211*** 1.040*** 0.930*** 

  [0.128] [0.134] [0.141] [0.158] [0.156] [0.243] [0.254] [0.254] [0.261] 

STEMit   5.702*** 4.820*** 6.020*** 4.356*** 6.167*** 6.526*** 5.865*** 6.023*** 

   [0.233] [0.229] [0.277] [0.285] [0.411] [0.418] [0.429] [0.433] 

Studit    0.222*** 0.227*** 0.200*** 0.228*** 0.241*** 0.224*** 0.231*** 

    [0.007] [0.008] [0.008] [0.010] [0.011] [0.011] [0.011] 

Stud_acadit     -0.055*** -0.051*** -0.074*** -0.096*** -0.059*** -0.070*** 

     [0.004] [0.004] [0.008] [0.008] [0.008] [0.009] 

Pub_acadit      10.024*** 10.467*** 9.617*** 7.996*** 7.644*** 

      [0.481] [0.672] [0.703] [0.728] [0.740] 

Rev_acadit       1.35 2.806** 2.132 2.819** 

       [1.258] [1.313] [1.340] [1.362] 

Core_budgetit        -2.172***  -1.102*** 

        [0.371]  [0.399] 

Third_partyit         9.898*** 9.383*** 

         [0.825] [0.865] 

N  18263 16976 16920 14833 14833 9639 9395 9066 9018 

R2  0.27 0.29 0.34 0.37 0.39 0.42 0.42 0.43 0.44 

Number of 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region- and time-fixed effects. Standard errors in brackets, * p<0.10, ** p<0.05, *** 

p<0.01. 
Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER. 
  



Table A7. Basic estimation results – determinants of HEI patent quality 
Dependent variable: forward citations of EPO patents #  
  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)   (9) 

Agei  0.015*** 0.014*** 0.009*** 0.008*** 0.007*** 0.011*** 0.011*** 0.011*** 0.011*** 

  [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUnivi 1.985*** 1.604*** 0.430*** 0.122 -0.065 1.349*** 1.137*** 0.920*** 0.886*** 

  [0.139] [0.147] [0.158] [0.181] [0.180] [0.284] [0.297] [0.298] [0.306] 

STEMit   5.416*** 4.859*** 6.083*** 4.916*** 6.861*** 7.094*** 6.691*** 6.770*** 

   [0.257] [0.257] [0.317] [0.328] [0.479] [0.489] [0.504] [0.509] 

Studit    0.145*** 0.149*** 0.130*** 0.145*** 0.154*** 0.142*** 0.145*** 

    [0.008] [0.009] [0.009] [0.012] [0.012] [0.012] [0.013] 

Stud_acadit     -0.040*** -0.037*** -0.053*** -0.067*** -0.040*** -0.045*** 

     [0.005] [0.005] [0.009] [0.010] [0.009] [0.010] 

Pub_acadit      7.028*** 7.232*** 6.791*** 5.208*** 5.063*** 

      [0.555] [0.783] [0.822] [0.855] [0.870] 

Rev_acadit       0.038 0.923 0.626 0.956 

       [1.466] [1.535] [1.573] [1.601] 

Core_budgetit        -1.390***  -0.475 

        [0.434]  [0.469] 

Third_partyit         8.233*** 8.028*** 

         [0.968] [1.017] 

N  18263 16976 16920 14833 14833 9639 9395 9066 9018 

r2  0.18 0.2 0.22 0.24 0.24 0.27 0.27 0.28 0.28 

Number of 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region- and time-fixed effects. Standard errors in brackets, * p<0.10, ** p<0.05, *** 
p<0.01 # sum of forward citations in 5-year period of EPO patent applications. 
Source: Authors’ calculations using PATSTAT Global (autumn 2022), ETER, OrgReg, OECD/STI Micro-data. 
  



Table A8. Estimation results, interaction between GDP per capita and financial variables 

 (1) (2) (3) (4) 

 Patents Citations 

Agei 0.012*** 0.012*** 0.010*** 0.010*** 

 [0.002] [0.002] [0.002] [0.003] 

GenUnivi -0.2 -0.134 -0.068 -0.064 

 [0.193] [0.183] [0.209] [0.200] 

STEMit 7.188*** 6.208*** 7.105*** 6.399*** 

 [0.862] [0.861] [1.038] [1.061] 

Studit 0.231*** 0.213*** 0.165*** 0.151*** 

 [0.019] [0.019] [0.021] [0.021] 

Stud_acadit -0.103*** -0.058*** -0.081*** -0.044*** 

 [0.007] [0.006] [0.007] [0.007] 

Pub_acadit 9.844*** 8.093*** 7.878*** 6.233*** 

 [0.766] [0.819] [0.904] [0.918] 

Rev_acadit 2.462* 3.137*** 0.832 1.05 

 [1.378] [1.213] [1.068] [0.977] 

GDPpcrt 0.081*** -0.030*** 0.046** -0.014** 

 [0.030] [0.007] [0.023] [0.006] 

Core_budgetit -0.195  -1.099  

 [1.462]  [1.180]  

Core_budgetit×GDPpcrt -0.085**  -0.039  

 [0.043]  [0.034]  

Third_partyit  -10.100**  -2.878 

  [4.317]  [3.645] 

Third_partyit ×GDPpcrt  0.529***  0.306*** 

  [0.120]  [0.098] 

N 7957 7652 7957 7652 

r2 0.32 0.36 0.19 0.2 

Notes: All specifications include country and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER  



 

Table A9. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment (using 

applicant share) and CPC fractional count, financial variables lagged 

   (1)  (2)  (3)  (4) 

Agei  0.013*** 0.013*** 0.013*** 0.013*** 

   [0.001] [0.001] [0.001] [0.001] 

GenUniv 1.799*** 1.463*** 1.250*** 1.139*** 

 [0.284] [0.299] [0.297] [0.306] 

STEMit  7.684*** 8.023*** 7.371*** 7.489*** 

   [0.495] [0.502] [0.516] [0.520] 

Studit  0.249*** 0.261*** 0.243*** 0.249*** 

   [0.012] [0.012] [0.012] [0.013] 

Stud_acadit  -0.072*** -0.093*** -0.056*** -0.065*** 

   [0.009] [0.009] [0.009] [0.010] 

Pub_acadit  11.279*** 10.575*** 8.586*** 8.323*** 

   [0.780] [0.813] [0.849] [0.860] 

Rev_acadit-1  -0.347 1.17 0.761 1.36 

   [1.471] [1.540] [1.572] [1.593] 

Core_budgetit-1   -2.006***  -0.884* 

    [0.432]  [0.462] 

Third_partyit-1    10.698*** 10.292*** 

     [0.960] [1.005] 

N  7871 7670 7426 7389 

r2  0.46 0.46 0.47 0.47 

Num 
Countries  

26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

  



Table A10. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, financial variables lagged 

   (1)  (2)  (3)  (94 

Agei  0.011*** 0.010*** 0.010*** 0.010*** 

   [0.001] [0.001] [0.001] [0.001] 

GenUniv 1.543*** 1.336*** 1.056*** 1.047*** 

 [0.332] [0.350] [0.349] [0.360] 

STEMit  8.109*** 8.318*** 7.894*** 7.935*** 

   [0.578] [0.589] [0.607] [0.612] 

Studit  0.159*** 0.167*** 0.154*** 0.155*** 

   [0.014] [0.014] [0.014] [0.015] 

Stud_acadit  -0.050*** -0.064*** -0.037*** -0.039*** 

   [0.010] [0.011] [0.011] [0.012] 

Pub_acadit  7.445*** 7.152*** 5.133*** 5.082*** 

   [0.911] [0.953] [0.997] [1.012] 

Rev_acadit-1  -1.71 -0.822 -0.832 -0.576 

   [1.718] [1.804] [1.846] [1.873] 

Core_budgetit-1   -1.180**  -0.164 

    [0.506]  [0.544] 

Third_partyit-1    9.209*** 9.196*** 

     [1.128] [1.183] 

N  7871 7670 7426 7389 

r2  0.29 0.29 0.3 0.3 

Num 
Countries  

26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

  



Table A11. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment (using 

applicant share) and CPC fractional count, additional regional variables 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Agei 0.012*** 0.010*** 0.003** 0.012*** 0.011*** 0.011*** 0.011*** 0.007*** 

 [0.002] [0.002] [0.001] [0.002] [0.002] [0.002] [0.002] [0.002] 

GenUnivi -0.345* 0.026 2.221*** 0.488** 0.026 0.107 0.068 -0.311** 

 [0.193] [0.206] [0.685] [0.226] [0.199] [0.205] [0.197] [0.155] 

STEMit 6.665*** 6.189*** 8.425*** 5.814*** 6.307*** 6.252*** 5.798*** 4.245*** 

 [0.898] [0.813] [1.926] [0.857] [0.824] [0.816] [0.797] [0.558] 

Studit 0.221*** 0.252*** 0.225*** 0.237*** 0.246*** 0.248*** 0.242*** 0.219*** 

 [0.019] [0.018] [0.022] [0.018] [0.017] [0.017] [0.018] [0.020] 

Stud_acadit -
0.076*** 

-0.080*** -0.117*** -0.089*** -0.081*** -0.078*** -0.091*** -
0.054*** 

 [0.007] [0.007] [0.018] [0.008] [0.007] [0.007] [0.007] [0.007] 

Pub_acadit 8.013*** 5.587*** 2.084** 5.580*** 5.443*** 5.658*** 5.178*** 5.674*** 

 [0.797] [0.676] [0.979] [0.700] [0.663] [0.682] [0.674] [0.969] 

Rev_acadit 2.402 4.244*** 1.441 7.414*** 4.056*** 3.807*** 6.559*** 0.888 

 [1.462] [1.305] [1.728] [1.362] [1.285] [1.332] [1.241] [1.234] 

Core_budgetit -
2.245*** 

-1.891*** -2.889*** -2.252*** -1.576*** -1.640*** -1.816*** -
1.028*** 

 [0.310] [0.290] [0.770] [0.310] [0.283] [0.296] [0.278] [0.232] 

Third_partyit 9.277*** 10.518*** 10.194*** 10.396*** 10.851*** 10.739*** 10.999*** 9.931*** 

 [1.015] [1.084] [1.811] [1.139] [1.101] [1.094] [1.096] [1.224] 

Regionalrt 0.047*** 0.145*** 0.281*** 0.580*** 0.189*** 0.448*** 0.726*** 0.004*** 

 [0.015] [0.024] [0.077] [0.196] [0.027] [0.078] [0.172] [0.001] 

N 7618 7638 2735 6770 7727 7629 7638 4907 

r2 0.33 0.33 0.32 0.34 0.33 0.33 0.33 0.33 

Notes: All specifications include country and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Different regional variables (Regionalrt) in different specifications: (1) GDP per capita, (2) educational attainment for 

ages 25 to 64, tertiary education, total (NUTS 2), (3) Participation rate in Tertiary education (NUTS 2), (4) 

Employment in high-technology manufacturing, % of tot. employment, total (NUTS 2), (5) Employment in 

knowledge-intensive services, % of tot. employment, total (NUTS 2), (6) Employment in scientific and technical 

activities, % of tot. employment (NUTS2), (7) Employment in education, % of tot. employment, total (NUTS 2), (8) 

Higher education sector intramural expenditure in R&D, euro per inhabitant 

  



Table A12. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, additional regional variables 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Agei 0.010*** 0.009*** 0.002 0.011*** 0.010*** 0.010*** 0.010*** 0.008** 

 [0.003] [0.002] [0.002] [0.003] [0.002] [0.002] [0.003] [0.003] 

GenUnivi -0.227 0.259 3.207*** 0.671** 0.237 0.323 0.264 -0.369** 

 [0.212] [0.247] [0.962] [0.279] [0.239] [0.246] [0.239] [0.186] 

STEMit 6.757*** 7.219*** 11.243*** 7.201*** 7.370*** 7.295*** 6.950*** 3.905*** 

 [1.094] [1.111] [2.732] [1.179] [1.124] [1.114] [1.089] [0.618] 

Studit 0.158*** 0.177*** 0.118*** 0.168*** 0.172*** 0.174*** 0.168*** 0.171*** 

 [0.022] [0.020] [0.024] [0.022] [0.020] [0.020] [0.020] [0.028] 

Stud_acadit -
0.058*** 

-0.059*** -0.070*** -0.069*** -0.057*** -0.057*** -0.068*** -
0.040*** 

 [0.007] [0.007] [0.017] [0.009] [0.007] [0.007] [0.008] [0.008] 

Pub_acadit 6.070*** 4.075*** 1.321 4.238*** 4.045*** 4.146*** 3.646*** 5.059*** 

 [0.925] [0.793] [1.217] [0.864] [0.786] [0.793] [0.797] [1.165] 

Rev_acadit 0.865 1.54 -2.588 4.006*** 1.056 1.069 3.462*** 0.274 

 [1.117] [1.068] [2.143] [1.092] [1.076] [1.090] [1.007] [1.207] 

Core_budgetit -
1.664*** 

-1.353*** -1.513** -1.669*** -1.007*** -1.127*** -1.158*** -
0.823*** 

 [0.317] [0.303] [0.694] [0.340] [0.285] [0.298] [0.304] [0.297] 

Third_partyit 8.138*** 9.071*** 9.712*** 9.534*** 9.345*** 9.255*** 9.602*** 9.135*** 

 [1.166] [1.228] [1.834] [1.339] [1.230] [1.230] [1.241] [1.433] 

Regionalrt 0.030*** 0.118*** 0.447*** 0.211 0.183*** 0.386*** 0.881*** 0.003** 

 [0.011] [0.022] [0.114] [0.235] [0.028] [0.068] [0.173] [0.001] 

N 7618 7638 2735 6770 7727 7629 7638 4907 

r2 0.2 0.19 0.2 0.19 0.2 0.2 0.19 0.18 

Notes: All specifications include country and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Different regional variables (Regionalrt) in different specifications: (1) GDP per capita, (2) educational attainment for 

ages 25 to 64, tertiary education, total (NUTS 2), (3) Participation rate in Tertiary education (NUTS 2), (4) 

Employment in high-technology manufacturing, % of tot. employment, total (NUTS 2, (5) Employment in 

knowledge-intensive services, % of tot. employment, total (NUTS 2), (6) Employment in scientific and technical 

activities, % of tot. employment (NUTS2), (7) Employment in education, % of tot. employment, total (NUTS 2), (8) 

Higher education sector intramural expenditure in R&D, euro per inhabitant 

  



Table A13. Estimation results, depending variable forward citation to USPTO  

    (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)    (9)  

Agei   0.008*** 0.008*** 0.007*** 0.007*** 0.006*** 0.009*** 0.008*** 0.009*** 0.009*** 

    [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.001] [0.001] [0.001] 

GenUnivi  0.370*** 0.293*** -0.085 -0.191* -0.261** 0.064 -0.057 -0.102 -0.154 

   [0.085] [0.091] [0.099] [0.114] [0.114] [0.183] [0.192] [0.194] [0.199] 

STEMit    0.974*** 0.788*** 0.980*** 0.547*** 0.611** 0.700** 0.514 0.572* 

     [0.159] [0.161] [0.200] [0.208] [0.310] [0.316] [0.328] [0.331] 

Studit     0.047*** 0.048*** 0.041*** 0.048*** 0.053*** 0.047*** 0.050*** 

      [0.005] [0.005] [0.006] [0.008] [0.008] [0.008] [0.008] 

Stud_acadit      -0.004 -0.003 0.005 -0.001 0.011* 0.007 

       [0.003] [0.003] [0.006] [0.006] [0.006] [0.007] 

Pub_acadit       2.613*** 3.127*** 2.856*** 2.397*** 2.262*** 

        [0.352] [0.506] [0.532] [0.556] [0.566] 

Rev_acadit        -0.181 0.237 -0.038 0.217 

         [0.948] [0.993] [1.023] [1.042] 

Core_budgetit         -0.780***  -0.458 

          [0.281]  [0.305] 

Third_partyit          2.953*** 2.726*** 

           [0.630] [0.662] 

N   18263 16976 16920 14833 14833 9639 9395 9066 9018 

r2   0.09 0.1 0.1 0.11 0.11 0.13 0.13 0.13 0.14 

Num 
Countries   

31   31   31   31   26   26   25   25   25  

Notes: All specifications include region  and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A14. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment (using 

applicant share) and CPC fractional count, additional variable professor privilege 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

ProfPrivct -1.884*** -1.430*** -1.786*** -2.240*** -2.381*** -4.568*** -4.302*** -4.687*** -4.506*** 

 [0.179] [0.186] [0.180] [0.194] [0.192] [0.321] [0.328] [0.331] [0.337] 

Agei  0.021*** 0.021*** 0.013*** 0.012*** 0.011*** 0.012*** 0.011*** 0.011*** 0.011*** 

   [0.000] [0.000] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 2.034*** 1.769*** 0.348*** -0.208 -0.480*** 0.390* -0.018 -0.254 -0.428* 

 [0.110] [0.118] [0.122] [0.142] [0.141] [0.227] [0.234] [0.239] [0.242] 

STEMit   5.001*** 3.766*** 5.034*** 3.415*** 5.088*** 5.875*** 4.753*** 5.253*** 

    [0.220] [0.217] [0.276] [0.285] [0.413] [0.420] [0.427] [0.434] 

Studit    0.219*** 0.235*** 0.199*** 0.246*** 0.263*** 0.251*** 0.262*** 

     [0.006] [0.007] [0.007] [0.010] [0.010] [0.010] [0.010] 

Stud_acadit     -0.073*** -0.068*** -0.108*** -0.139*** -0.091*** -0.112*** 

      [0.004] [0.004] [0.008] [0.008] [0.008] [0.009] 

Pub_acadit      9.113*** 8.108*** 6.929*** 5.661*** 5.176*** 

       [0.463] [0.655] [0.670] [0.693] [0.697] 

Rev_acadiit      6.046*** 6.033*** 6.797*** 6.613*** 

        [1.151] [1.186] [1.217] [1.225] 

Core_budgetit       -3.412***  -2.141*** 

         [0.306]  [0.332] 

Third_partyit        11.744*** 10.550*** 

          [0.768] [0.814] 

N  18268 16980 16924 14839 14839 9645 9401 9071 9023 

r2  0.13 0.15 0.2 0.22 0.24 0.26 0.27 0.28 0.29 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

 

 

  



Table A15. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, additional variable professor privilege 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

ProfPrivct -1.580*** -1.176*** -1.408*** -1.754*** -1.845*** -3.568*** -3.399*** -3.697*** -3.609*** 

 [0.191] [0.199] [0.197] [0.214] [0.213] [0.361] [0.370] [0.375] [0.382] 

Agei  0.016*** 0.015*** 0.011*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 1.523*** 1.296*** 0.368*** -0.101 -0.279* 0.481* 0.178 -0.079 -0.176 

 [0.117] [0.127] [0.134] [0.156] [0.156] [0.255] [0.264] [0.271] [0.274] 

STEMit   4.432*** 3.634*** 4.997*** 3.936*** 5.708*** 6.278*** 5.461*** 5.769*** 

    [0.236] [0.238] [0.305] [0.317] [0.464] [0.474] [0.484] [0.493] 

Studit    0.143*** 0.152*** 0.129*** 0.159*** 0.171*** 0.163*** 0.169*** 

     [0.007] [0.008] [0.008] [0.011] [0.011] [0.012] [0.012] 

Stud_acadit     -0.056*** -0.053*** -0.086*** -0.109*** -0.071*** -0.084*** 

      [0.005] [0.005] [0.009] [0.009] [0.009] [0.010] 

Pub_acadit      5.968*** 5.094*** 4.319*** 3.034*** 2.756*** 

       [0.515] [0.736] [0.757] [0.784] [0.791] 

Rev_acadiit      3.389*** 3.292** 3.826*** 3.736*** 

        [1.294] [1.340] [1.378] [1.390] 

Core_budgetit       -2.460***  -1.274*** 

         [0.346]  [0.376] 

Third_partyit        10.096*** 9.434*** 

          [0.869] [0.923] 

N  18268 16980 16924 14839 14839 9645 9401 9071 9023 

r2  0.07 0.08 0.11 0.12 0.13 0.14 0.14 0.15 0.16 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

 

 

 

  



Table A16. Estimation results, depending variable: the number of granted patents to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment and CPC 

fractional count 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.008*** 0.008*** 0.005*** 0.004*** 0.004*** 0.006*** 0.006*** 0.006*** 0.006*** 

   [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

GenUnivi 1.269*** 1.072*** 0.331*** 0.148** 0.048 0.657*** 0.525*** 0.437*** 0.396*** 

 [0.058] [0.061] [0.065] [0.073] [0.072] [0.113] [0.118] [0.118] [0.121] 

STEMit   2.562*** 2.200*** 2.755*** 2.137*** 2.992*** 3.155*** 2.841*** 2.907*** 

    [0.106] [0.105] [0.128] [0.132] [0.191] [0.194] [0.199] [0.201] 

Studit    0.092*** 0.094*** 0.084*** 0.097*** 0.102*** 0.094*** 0.097*** 

     [0.003] [0.003] [0.003] [0.005] [0.005] [0.005] [0.005] 

Stud_acadit     -0.023*** -0.022*** -0.034*** -0.043*** -0.026*** -0.031*** 

      [0.002] [0.002] [0.004] [0.004] [0.004] [0.004] 

Pub_acadit      3.723*** 3.827*** 3.434*** 2.614*** 2.481*** 

       [0.223] [0.312] [0.327] [0.338] [0.344] 

Rev_acadit       0.766 1.423** 1.082* 1.390** 

        [0.584] [0.610] [0.622] [0.633] 

Core_budgetit        -0.958***  -0.437** 

         [0.173]  [0.185] 

Third_partyit         4.744*** 4.543*** 

          [0.383] [0.402] 

N  18263 16976 16920 14833 14833 9639 9395 9066 9018 

r2  0.25 0.28 0.32 0.35 0.36 0.38 0.39 0.4 0.4 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A17. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment and CPC 

fractional count, only general universities 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.025*** 0.024*** 0.016*** 0.013*** 0.012*** 0.014*** 0.014*** 0.014*** 0.014*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

STEMit   10.242*** 8.290*** 8.489*** 7.178*** 8.739*** 9.662*** 8.603*** 9.385*** 

    [0.367] [0.372] [0.414] [0.412] [0.525] [0.545] [0.554] [0.573] 

Studit    0.205*** 0.211*** 0.170*** 0.188*** 0.204*** 0.182*** 0.196*** 

     [0.009] [0.010] [0.010] [0.012] [0.013] [0.013] [0.013] 

Stud_acadit     -0.103*** -0.084*** -0.109*** -0.135*** -0.087*** -0.106*** 

      [0.008] [0.008] [0.011] [0.012] [0.012] [0.013] 

Pub_acadit      12.648*** 12.724*** 11.502*** 10.109*** 9.300*** 

       [0.669] [0.858] [0.890] [0.937] [0.949] 

Rev_acadit-      2.606 3.046* 2.328 2.904 

        [1.708] [1.780] [1.864] [1.872] 

Core_budgetit        -3.558***  -2.860*** 

         [0.503]  [0.539] 

Third_partyit         10.523*** 9.548*** 

          [1.045] [1.073] 

N  10703 10577 10546 9650 9650 7439 7225 6921 6890 

r2  0.34 0.39 0.41 0.44 0.46 0.48 0.48 0.49 0.5 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A18. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, only general universities 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.019*** 0.018*** 0.013*** 0.011*** 0.011*** 0.012*** 0.012*** 0.012*** 0.012*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

STEMit   9.322*** 8.133*** 8.562*** 7.598*** 9.143*** 9.765*** 9.217*** 9.701*** 

    [0.416] [0.428] [0.484] [0.487] [0.623] [0.650] [0.662] [0.687] 

Studit    0.126*** 0.131*** 0.101*** 0.106*** 0.117*** 0.099*** 0.108*** 

     [0.011] [0.012] [0.012] [0.014] [0.015] [0.015] [0.016] 

Stud_acadit     -0.079*** -0.065*** -0.079*** -0.096*** -0.060*** -0.071*** 

      [0.009] [0.009] [0.013] [0.014] [0.015] [0.016] 

Pub_acadit      9.298*** 9.553*** 8.794*** 7.436*** 6.961*** 

       [0.791] [1.019] [1.060] [1.120] [1.137] 

Rev_acadit-      -0.263 -0.116 -0.666 -0.312 

        [2.026] [2.120] [2.227] [2.244] 

Core_budgetit        -2.313***  -1.737*** 

         [0.600]  [0.645] 

Third_partyit         8.650*** 8.048*** 

          [1.249] [1.286] 

N  10703 10577 10546 9650 9650 7439 7225 6921 6890 

r2  0.24 0.28 0.29 0.3 0.31 0.33 0.33 0.34 0.34 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A19. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment and CPC 

fractional count, only STEM 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.023*** 0.023*** 0.015*** 0.013*** 0.011*** 0.013*** 0.012*** 0.012*** 0.012*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUnivi 3.586*** 3.586*** 1.474*** 0.396 0.645** 1.781*** 1.773*** 1.270*** 1.362*** 

   [0.217] [0.217] [0.247] [0.285] [0.277] [0.403] [0.410] [0.414] [0.416] 

Studit    0.228*** 0.236*** 0.200*** 0.232*** 0.249*** 0.213*** 0.223*** 

     [0.009] [0.010] [0.010] [0.013] [0.014] [0.014] [0.014] 

Stud_acadit     -0.075*** -0.051*** -0.087*** -0.124*** -0.046*** -0.068*** 

      [0.006] [0.006] [0.011] [0.012] [0.012] [0.013] 

Pub_acadit      14.943*** 15.575*** 14.312*** 10.598*** 10.134*** 

       [0.622] [0.835] [0.866] [0.924] [0.931] 

Rev_acadit-      -0.41 0.508 -1.566 -1.317 

        [1.911] [1.976] [2.018] [2.036] 

Core_budgetit        -4.825***  -2.725*** 

         [0.626]  [0.667] 

Third_partyit         18.989*** 17.768*** 

          [1.274] [1.329] 

N  12013 12013 11096 9766 9766 6902 6731 6529 6494 

r2  0.34 0.34 0.38 0.41 0.44 0.44 0.45 0.46 0.47 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A20. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, only STEM  

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.017*** 0.017*** 0.013*** 0.011*** 0.009*** 0.011*** 0.010*** 0.010*** 0.010*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUnivi  2.290*** 2.290*** 0.918*** 0.146 0.335 1.278*** 1.248** 0.81 0.865* 

   [0.241] [0.241] [0.280] [0.329] [0.325] [0.476] [0.487] [0.494] [0.498] 

Studit    0.147*** 0.159*** 0.131*** 0.150*** 0.161*** 0.134*** 0.138*** 

     [0.011] [0.012] [0.012] [0.016] [0.016] [0.016] [0.017] 

Stud_acadit     -0.059*** -0.041*** -0.066*** -0.091*** -0.031** -0.040*** 

      [0.007] [0.007] [0.013] [0.014] [0.014] [0.015] 

Pub_acadit      11.381*** 12.406*** 11.705*** 8.192*** 8.006*** 

       [0.730] [0.986] [1.028] [1.103] [1.115] 

Rev_acadit-      -2.645 -2.138 -3.819 -3.733 

        [2.257] [2.346] [2.409] [2.437] 

Core_budgetit        -3.027***  -1.071 

         [0.743]  [0.798] 

Third_partyit         16.193*** 15.769*** 

          [1.521] [1.590] 

N  12013 12013 11096 9766 9766 6902 6731 6529 6494 

r2  0.25 0.25 0.26 0.27 0.29 0.29 0.3 0.31 0.31 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A21. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment and CPC 

fractional count, excluding small HEIs with number of students lower than 500 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.022*** 0.022*** 0.014*** 0.012*** 0.011*** 0.014*** 0.014*** 0.013*** 0.013*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 3.038*** 2.601*** 0.833*** 0.299 0.052 1.458*** 1.108*** 0.757** 0.612** 

 [0.165] [0.173] [0.181] [0.198] [0.195] [0.289] [0.300] [0.301] [0.308] 

STEMit   6.875*** 6.030*** 7.023*** 5.104*** 6.803*** 7.105*** 6.176*** 6.370*** 

    [0.292] [0.288] [0.329] [0.339] [0.461] [0.465] [0.479] [0.483] 

Studit    0.217*** 0.220*** 0.192*** 0.224*** 0.239*** 0.216*** 0.226*** 

     [0.008] [0.009] [0.009] [0.011] [0.012] [0.012] [0.012] 

Stud_acadit     -0.052*** -0.048*** -0.079*** -0.106*** -0.057*** -0.073*** 

      [0.005] [0.005] [0.009] [0.010] [0.009] [0.010] 

Pub_acadit      10.960*** 10.745*** 9.451*** 7.008*** 6.541*** 

       [0.572] [0.765] [0.796] [0.834] [0.846] 

Rev_acadit       3.504** 4.758*** 3.482** 4.406*** 

        [1.563] [1.610] [1.637] [1.659] 

Core_budgetit        -3.016***  -1.654*** 

         [0.461]  [0.495] 

Third_partyit-        13.855*** 12.962*** 

          [1.060] [1.107] 

N  14352 13259 13203 12084 12084 8445 8293 8010 7970 

r2  0.29 0.32 0.36 0.39 0.41 0.43 0.43 0.45 0.45 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

 

  



Table A22. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, excluding small HEIs with number of 

students lower than 500 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.017*** 0.017*** 0.012*** 0.011*** 0.010*** 0.012*** 0.012*** 0.012*** 0.012*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 2.104*** 1.721*** 0.568*** 0.204 0.029 1.313*** 1.084*** 0.714** 0.664* 

 [0.181] [0.192] [0.205] [0.228] [0.227] [0.338] [0.353] [0.356] [0.364] 

STEMit   6.576*** 6.059*** 7.100*** 5.746*** 7.525*** 7.706*** 7.115*** 7.213*** 

    [0.324] [0.326] [0.379] [0.395] [0.540] [0.548] [0.566] [0.572] 

Studit    0.141*** 0.142*** 0.122*** 0.142*** 0.152*** 0.135*** 0.139*** 

     [0.009] [0.010] [0.010] [0.013] [0.014] [0.014] [0.014] 

Stud_acadit     -0.037*** -0.033*** -0.053*** -0.071*** -0.035*** -0.043*** 

      [0.006] [0.006] [0.010] [0.011] [0.011] [0.012] 

Pub_acadit      7.731*** 7.555*** 6.829*** 4.537*** 4.336*** 

       [0.665] [0.896] [0.936] [0.985] [1.001] 

Rev_acadit       0.733 1.397 0.64 1.102 

        [1.832] [1.893] [1.934] [1.964] 

Core_budgetit        -1.931***  -0.752 

         [0.543]  [0.586] 

Third_partyit-        11.316*** 10.916*** 

          [1.252] [1.310] 

N  14352 13259 13203 12084 12084 8445 8293 8010 7970 

r2  0.2 0.22 0.24 0.25 0.26 0.28 0.28 0.29 0.29 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

  



Table A23. Estimation results, depending variable: the number of patent applications to 5 

patent offices: EPO, USPTO, CPO, JPO, KPO; fractional apportionment and CPC 

fractional count, excluding universities of applied science 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.016*** 0.015*** 0.009*** 0.009*** 0.008*** 0.011*** 0.011*** 0.011*** 0.010*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 4.483*** 4.026*** 2.020*** 1.384*** 0.935*** 2.784*** 2.692*** 1.568*** 1.710*** 

 [0.191] [0.204] [0.224] [0.248] [0.250] [0.390] [0.404] [0.417] [0.422] 

STEMit   8.437*** 7.673*** 9.433*** 7.515*** 10.635*** 10.569*** 9.340*** 9.336*** 

    [0.366] [0.364] [0.422] [0.458] [0.649] [0.658] [0.689] [0.691] 

Studit    0.201*** 0.205*** 0.193*** 0.236*** 0.242*** 0.229*** 0.222*** 

     [0.010] [0.011] [0.011] [0.015] [0.015] [0.016] [0.016] 

Stud_acadit     -0.042*** -0.044*** -0.119*** -0.137*** -0.099*** -0.095*** 

      [0.007] [0.007] [0.014] [0.014] [0.014] [0.016] 

Pub_acadit      7.730*** 6.123*** 5.514*** 2.848** 2.932*** 

       [0.749] [1.048] [1.079] [1.122] [1.128] 

Rev_acadit       2.98 3.322 1.821 1.691 

        [2.016] [2.069] [2.112] [2.148] 

Core_budgetit        -2.104***  1.766** 

         [0.753]  [0.864] 

Third_partyit-        16.600*** 18.117*** 

          [1.486] [1.654] 

N  10904 9842 9796 9158 9158 6132 6036 5812 5773 

r2  0.38 0.41 0.44 0.45 0.46 0.48 0.48 0.49 0.49 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

 

  



Table A24. Estimation results, depending variable sum of Forward citations in 5-years 

period of patent applications (by applicant) to EPO; normalised using max for cohort; 

multiplied by PA_EPO_fa, re-scaled by 100, excluding universities of applied science 

   (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9) 

Agei  0.012*** 0.011*** 0.007*** 0.008*** 0.007*** 0.009*** 0.009*** 0.009*** 0.009*** 

   [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

GenUniv 3.271*** 2.899*** 1.663*** 1.343*** 1.098*** 2.987*** 2.984*** 2.062*** 2.232*** 

 [0.218] [0.234] [0.262] [0.293] [0.297] [0.468] [0.487] [0.505] [0.512] 

STEMit   8.190*** 7.768*** 9.569*** 8.524*** 11.939*** 11.924*** 11.141*** 11.150*** 

    [0.421] [0.425] [0.497] [0.543] [0.779] [0.792] [0.835] [0.838] 

Studit    0.123*** 0.120*** 0.113*** 0.135*** 0.137*** 0.131*** 0.120*** 

     [0.012] [0.013] [0.013] [0.018] [0.018] [0.019] [0.019] 

Stud_acadit     -0.022*** -0.023*** -0.069*** -0.079*** -0.054*** -0.044** 

      [0.008] [0.008] [0.016] [0.017] [0.017] [0.019] 

Pub_acadit      4.210*** 2.580** 2.466* 0.16 0.349 

       [0.887] [1.258] [1.299] [1.358] [1.368] 

Rev_acadit       -0.558 -0.651 -1.42 -1.902 

        [2.418] [2.491] [2.557] [2.604] 

Core_budgetit        -0.722  2.429** 

         [0.907]  [1.047] 

Third_partyit-        12.399*** 14.356*** 

          [1.799] [2.005] 

N  10904 9842 9796 9158 9158 6132 6036 5812 5773 

r2  0.26 0.28 0.29 0.3 0.3 0.32 0.32 0.32 0.32 

Num 
Countries  

31  31  31  31  26  26  25  25  25 

Notes: All specifications include region and time-fixed effects. * p<0.10, ** p<0.05, *** p<0.01 

Source: authors’ calculations using PATSTAT Global (Autumn 2022), OrgReg and ETER 

 

 

  



Table A25. Pairwise correlations between university patenting and regional-level variables (NUTS2) 

  Number of 
patent 
applications 

Number of 
patent 
citations 
 (*100) 

(1) (2) (3) (4) (5) (6) (7) (8) 

Number of 
patent 
applications 

1.000          

Number of 
patent 
citations 
(*100) 

0.756 1.000         

(1) 0.123 0.080 1.000        

(2) 0.126 0.086 0.647 1.000       

(3) 0.026 0.033 0.617 0.661 1.000      

(4) 0.088 0.074 0.148 0.051 0.067 1.000     

(5) 0.126 0.088 0.627 0.793 0.499 0.005 1.000    

(6) 0.108 0.078 0.790 0.752 0.550 0.042 0.798 1.000   

(7) 0.063 0.040 0.089 0.403 0.167 -0.178 0.480 0.218 1.000  

(8) 0.172 0.116 0.871 0.571 0.441 0.098 0.606 0.666 0.257 1.000 

 
(1) GDP per capita, (2) educational attainment for ages 25 to 64, tertiary education, total (NUTS 2), (3) Participation rate in Tertiary education (NUTS 2), (4) Employment in high-
technology manufacturing, % of tot. employment, total (NUTS 2, (5) Employment in knowledge-intensive services, % of tot. employment, total (NUTS 2), (6) Employment in 
scientific and technical activities, % of tot. employment (NUTS2), (7) Employment in education, % of tot. employment, total (NUTS 2), (8) Higher education sector intramural 
expenditure in R&D, euro per inhabitant.
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Table A26. Top European HEIs in ARWU ranking (2019) vs. top patenting HEIs*  

Top 10 European HEIs in ARWU ranking 2019 Top 10 European HEIs in patenting 2019 

  ARWU place   PA5fa 

1. The University of Cambridge 3 1. The University of Oxford 192.8333 

2. The University of Oxford 7 2. University College London 135.4833 

3. University College London 15 3. 
Federal Institute of Technology 
Zurich 124.3333 

4. 
Federal Institute of 
Technology Zurich 19 4. 

Federal Institute of Technology 
Lausanne 118.3333 

5. Imperial College London 23 5. Imperial College London 105 

6. University of Copenhagen 26 6. Technical University of Munich 83.33333 

7. The University of Edinburgh 31 7. KU Leuven 82.65 

8. The University of Manchester 33 8. The University of Cambridge 81.83333 

9. University of Paris-Sud 37 9. Ghent University 79.23333 

10
. Heidelberg University 47 10. ULB 57.68333 

*according to the number of patent applications to IP5 offices in 2019, fractional apportionment. 

In bold are the universities that are in the top 10 for both categories. 

 

Table A27. Correlation coefficients between institutional stratification proxies (ARWU 
ranking) , patenting outcomes and explanatory variables. 

 ARWU_ranking_groupit 

Sample: all HEIs  
ranked in ARWU 

ARWUTop100it 

Sample: top 100 ARWU HEIs 

Patentsit [number of IP5 patent applications] 0.3937 -0.4465 

Patents granted IP5 0.3725 -0.3590 

Patent quality[number of patent citations] 0.3053 -0.3306 

Agei  0.2115 -0.2318 

GenUnivi 0.0667 -0.0707 

STEMit  -0.0431 -0.3073 

Studit  0.2559 0.1846 

Stud_acadit  -0.2339 0.3388 

Pub_acadit  0.1324 -0.0796 

Rev_acadit  -0.0126 -0.3003 

Core_budgetit  -0.1772 0.3759 

Third_partyit  0.2679 -0.3374 

Notes: ARWU_ranking_groupit assigns values 1-10 to reverse-coded ARWU ranking brackets, where higher values 

indicate better performance (10 for ranks 1-100, decreasing to 1 for ranks 901-1000). Top100 assigns the actual 

ARWU rank if the institution is in the top 100, so a lower ARWUTop100 score reflects higher performance (1=top 

institution). 
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