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Motivation
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■ Academic research - a key factor of human capital
creation

■ The debate about universities in Europe: their role 
(teaching versus research), funding, governance and 
efficiency

“In the global knowledge economy, people’s skills, learning, talents, and attributes - their 
human capital - have become key to both their ability to earn a living and to wider 
economic growth. Education system can do much to help people to realize their potential, 
but when they fail it can lead to lifelong social and economic problems”(OECD, 2007 
p.21)

“...Europe simply must have a first-class university system - with universities 
recognized internationally as the best in the various field involved” (European 
Commission, 2003 p.22)
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Literature review

■ HEIs: mainly country-specific studies (Australia: Abbott and
Doucouliagos, 2003; Worthington and Lee, 2008; UK: Flegg et al., 2004;
Johnes 2006; Italy: Abramo et al., 2008; Agasisti and Salerno, 2007;
Bonaccorsi et al., 2006; Tommaso and Bianco, 2006; Austria: Leitner et
al., 2007;Germany: Fandel, 2007; Kempkes and Pohl, 2006);

■ Cross-country studie: Bonaccorsi et.al., 2007; Agasisti and
Johnes, 2009; Agasisti and Haelermans, 2015; Daraio et al., 2015a, 
2015b; Bolli et al. 2016;  Wolszczak-Derlacz, 2017.

■ Methodology: One, two step estimations, Second step: mainly tobit 
model used: Kirjavainen and Loikkanen, 1998; Kempkes and Pohl, 
2008. Bootstrapping procedure: Oliviera and Santos, 2005; 
Alexander et al., 2010, conditional efficiency: Daraio and Simar, 
2005, 2007, ; Bădin et al., 2012, 2014
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University production function



How to measure results of university’s 
production?

5



6

Research output

How to measure research output:
■ expert peer-review process
■ evaluation of research orientation e.g PhD to total 

number of students
■ comparision of research grants
■ bibliometric indicators – publications, citations
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Bibliometric indicators

Advantages:
■ comparable across universities
■ easy to implement
■ low cost
■ quick update

Disadvantages
■ quality versus quantity
■ differences across disciplines
■ self citation



Teaching output
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How to measure teaching output:
■ number of graduates
■ number degrees, bachelor master
■ number of doctoral degrees awarder
■ ratio of drop outs to continuing study



Third mission
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How to measure institutional role of interacting directly 
with society to transfer knowledge and create tangible 
benefits outside the academic world:
■ number of patents
■ numbers of start-ups, spin-offs companies
■ technology transfer contracts
■ number of partnerships with industry/NGOs
■ public events
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History



1111

Data used at the level of individual universities: 

• Number of students

• Number of graduates

• Number of academic staff

• Total revenues

• Core revenues

• Third-party revenues

• Tuition fees

• Number of publications indexed in WoS
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Sources: 

• National statistical offices (AUT, GER, CHE)

• Ministry websites (FIN, SWE)

• Other country-specific sources:

• PL: Higher Education – Basic Data (MNiSW)

• Spanish Rectors Conference (CRUE)

• Association of Netherlands Universities (VSNU)

• ITA: National Agency for the Evaluation of Universities (ANVUR)

• UK:  Higher Education Statistics Agency 

• USA: The Integrated Postsecondary Education Data System 
(IPEDS)

• University financial reports/statements

• University websites

• Web of Science - publications
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Methodology: Data envelopment analysis
(DEA)

■ no functional form
■ multiply inputs and multiply outputs
■ relative efficiency of each HEI (vis-a-vis the best

performence)
■ output orientated model: maximising output while 

using no more than observed amount of inputs
■ inputs/output set
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TWO-STAGE BOOTSTRAP DEA ANALYSIS

based on Simar and Wilson (2007) procedure:
1st step: DEA scores:

2nd step: determinants of efficiency



The distribution of efficiency scores by country 
(all years pooled), common frontier.
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Step 2: Parametric estimates
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where: i refers to a single HEI, and t denotes the time period

GDP - GDP per capita of the region n (NUTS2) where the institution is located

DEP - the number of different departments 

FOUND - year of foundation 

REV_GOV - share of government funding in total revenues

REV_FEE - the share of tuition fees

X – control variables



The determinants of inefficiency scores for the European
sample – DEA 3-input/2-output model with common 

frontier 
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The determinants of inefficiency scores for the U.S. sample –
DEA 3-input/2-output model with common frontier 
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Conclusions – from the paper
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high level of technical inefficiency of HEIs, substantial variability in the 

efficiency scores both between and within countries

inefficiency is determined by:

■ a shift to government funding as a revenue source decreases a 

university’s technical efficiency in Europe (relationship is statistically 

insignificant for the U.S)

■ the proportion of funding from students’ fee (positive for Europe)

■ size: larger units have higher efficiency: European and US

■ location: units located within wealthier regions are more efficient: 

European and US

policy implication:

■ increasing competitive funding for HEI

■ European versus US systems 

■ feasibility of creating a comprehensive cross-country database at the 

level of individual institutions                            see next slide
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DATA

European Commission initiatives to create a unified 
database with statistics for individual universities

• Advances Quantitative Methods for the Evaluation of the 
Performance of Public Sector Research (Aquameth) –
access only for consortium members

• EUMIDA European University Data Collection – access 
only for consortium members

• Research Infrastructure for Science and Innovation 
(RISIS) 

• The European Tertiary Education Register (ETER): Open 
data access

• The European Higher Education Sector Observatory
(EHESO)



RISIS 
(now 15 different datasets): 

https://www.risis2.eu/risis-datasets/



RISIS
Datasets on the universities: 

• CWTS Publication Database

• EUPRO: R&D projects, participants and resulting 
networks of the EU FP,

• MORE – research mobility

• RISIS-ETER

• RISIS Patent

Open access or research project

Advantage: linking data at the level of individual 
universities: _id



European Higher Education Sector Observatory 
(EHESO)

Currently data for 2011-2023, 4163 universities from 41 countries, 80 
variables

https://eter-project.com/data/data-for-download-and-visualisations/database/
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Share of women students (ISCED 5-7), Italian universities, 
2023

Source: own elaboration based on data from EHESO



Share of women full professors, Italian universities
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Name of the university
Share of women full 

professors
University for Foreigners Perugia 0.54
Università della Valle d’Aosta 0.50
University for Foreigners of Siena 0.45
Free University Maria SS.Assunta (LUMSA) 0.41
Suor Orsola Benincasa University 0.40
Rome University of International Studies 0.40
University of Bergamo 0.32
University of Milano-Bicocca 0.31
University of Messina 0.30
“Orientale” University of Naples 0.30
University of Rome "Foro Italico" 0.30
Roma Tre University 0.30
University of Milano 0.28
University of Turin 0.28

University of Modena and Reggio Emilia 0.27
University of Bari Aldo Moro 0.27
University of Cagliari 0.26
University of Verona 0.26
University of Pavia 0.26
Sapienza University of Rome 0.26

Source: own elaboration based on data from EHESO



What ca be analyzed based on EHESO data

28

■ Country specific analysis: e.g. private versus public universities

■ Cross-country analysis

■ Trend in time: e.g. students mobility

■ Research output: publications, citations

■ Research specialization: e.g. share of PhD students

■ Teaching output: number of graduates, number of degrees

■ Financial conditions: revenues, expenditure



Other sources of (indyvidual university) 
data:
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■ USA:Integrated Postsecondary Education Dataset

(https://nces.ed.gov/ipeds/

■ Australia: Australian Gvernment Department

(https://www.education.gov.au/higher-education-

publications)

https://nces.ed.gov/ipeds/
https://www.education.gov.au/higher-education-publications


New paper
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A dataset on knowledge creation and 
patenting by European Higher 

Education Institutions (KC-HEI)

• Data from PATSTAT: 107,000 university patent 
applications to the IP5 patent offices used to derive large, 
micro-level dataset of nearly 2,900 universities in 31 
European countries and 295 NUTS2 regions (2011–2019).

• Patent citations, OECD Patent quality indices Quality
Indicators database

• ETER

• RISIS Patents

• WIPO: PATENTSCOPE Artificial Intelligence Index

• Eurostat Regional Statistics
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Procedure
• A major challenge was identifying universities in 

PATSTAT.

• Many psn _id in PATSTAT actually refer to a single 
university:
– Federal Institute of Technology Zurich or Trinity College Dublin 

described by as many as 80 or more different names in PATSTAT

• Our contribution: a crosswalk between PATSTAT and 
ETER
– string similarity metrics (algorytm Levenshtein) + manual 

verification

– unique correspondence between psn_id i eter_id

– High matching rate for PATSTAT and ETER identifiers: 87%, for 
0.65-0.87 manual verification

– Consequently two samples
– Sample 1: 866 patenting European universities from 31 countries 1980-2019

– Sample 2: 785 patenting universities and 2,102 non-patenting (2011-2019)
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Methodology
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Results (1)

38



Results (2)
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Conclusions:

• Only 27% of universities have at least one patent.

• Strong regional distribution

• Positive relationship between third-party funding and 
university patenting

• 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.

• A larger core budget share corresponds to fewer patents 
and forward citations, and the decline is greater among 
universities in the wealthier regions 

40



• Analyses of the number of patents versus quality indicators
• patent citations, breakthrough patents (top 1% cited patents)

• Determinants of university patenting activity uczelni

– Teaching load

– Funding (total revenues, by source)

– University size (number of students, academic staff))

– Location

– Institutional environment (professors’ privilege)

• Regional analyses :

– core-periphery patterns of knowledge creation

– relationship between university patenting and economic growth 
and labour markets

• Patents by technology fields

• AI patents

Potential applications of KC-HEI
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Thank you for your attention
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joanna.wolszczak-derlacz@pg.edu.pl


