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Introduction

The EU’s twin transit ion aims to integrate digital isat ion and sustainabi l i ty to dr ive resi l ient and

inclusive growth (Pi lat i ,  2021;  Nell i  et  al . ,  2025) .

Pol ic ies l ike NextGenerat ionEU and nat ional recovery plans (e .g . ,  I taly ’s  PNRR) highl ight digital

and green object ives as complementary pr ior i t ies .

The twin transit ion unfolds through the development of new green and digital ( i .e . ,  twin)

technologies,  which occurs differently across regions (Faggian et al . ,  2025)

The development of twin technologies occurs through the inst i tut ionally embedded interact ion

of different local actors --> Regional Systems of Innovation



Regional innovation ecosystems— compris ing f i rms,  research organisat ions (pr ivate and publ ic) ,

intermediary actors (e .g . ,  f inancial ,  insurance,  business-service providers,  etc) ,  and pol icy makers

— are vital for the innovation processes at the basis of the digital and the green transit ions

(Asheim et al . ,  2011 ;  Bal land et al . ,  2022) .

Universit ies are key actors,  within RIS ,  in  fostering innovation  (Molas-Gallart  et  al .  2002;  de

Rassenfosse and Wil l iams 2015;  Marrocu et al .  2022)

Universit ies are key actors also in foster ing new entrepreneurship (Bonaccorsi  et  al .  2014;

Abramovsky,  Harr ison,  and Simpson 2007)  

Their spillovers affect regional innovation systems  both directly and indirectly (Card,  2001;

Valero & Van Reenen,  2019) .
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Relevant literature
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Relevant literature

Through cont inuous knowledge creat ion and exchange,  universit ies contr ibute s ignif icantly to the
advancement of innovat ion systems in their regions.

Hubs of knowledge creat ion and diffusion through  human capital ,  research,  and third-mission
activit ies  (Breschi  & Lissoni ,  2001;  Snane,2002;  Boschma, 2005) .

Production of skil led human capital and the scientif ic knowledge  ---> part icularly relevant for
high-tech sectors  (Ansel in et  al ,  1997;  Acosta,  Coronado and Flores,  2011 ;  Bonaccorsi  et  al 2014) .

University–industry collaborations and academic patenting drive local technological
innovat ion (Fr i tsch & Slavtchev,  2007;  Bonaccorsi  et  al . ,  2014) .

Quatraro & Scandura (2019)  emphasised the role of academic inventors in generating eco-
innovation ,  analysing I tal ian NUTS3 regions.
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Main contribution

Research Gap:  

Limited understanding of  how

universit ies dr ive twin (green-digital )

innovat ion at  the regional level
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Research Question

How do university spillovers contribute to the development of twin
technologies across European regions?
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Theoretical Framework

Universit ies act as central nodes in Regional Innovat ion Systems (RIS) ,  faci l i tat ing knowledge
production and diffusion through 3 different spillovers :
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Theoretical Framework (cont’d)
 The 3 spi l lover mechanisms are crucial for the development of new twin technologies

Education (skil l formation) :   i )  STEM, data,  and green l i teracy provide the human-capital foundation for integrating

digital and environmental technologies.  (OECD Ski l ls  Outlook 2021,  2023) ;  i i )  t ransversal and problem-based learning

fosters interdisciplinary  teamwork and green–digital integrat ion capacit ies (Etzkowitz & Leydesdorff 2000)

Research (knowledge creation & spillovers) :  i )  academic research directly generates green and digital knowledge

to be combined for twin innovat ion (Damiol i  et  al . ,  2025) ;  i i )  proximity to academic research and science-industry

( interdiscipl inary)  col laborat ive research accelerates recombinat ion across technological boundaries .  (Ponds,  Van

Oort  & Frenken 2007)

Third mission (engagement and translation) :  i )  collaborative R&D, consultancy,  and joint labs enable rapid

diffusion of university TT knowledge to f irms and public actors .  (Perkmann et al .  2013;  Arza 2010) ;  i i )  university

Intermediar ies (e .g .  KTO,  IP management off ices,  etc . )  lower the coordinat ion costs of combining green hardware with

digital analyt ics (  Etzkowitz & Leydesdorff 2000) .

Region-specif ic systems of innovat ion make the funct ioning and interplay of these three mechanisms place-specif ic



9

Empirical analysis
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Variables Overview

Note:  al l the var iables are log-transformed
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University’s spillovers
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Empirical Model:LPM with FEs
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Preliminary Results

Knowledge base

Education

Research

Third Mission
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Preliminary Results

Digital rather than green human capital :  h igh-ski l led human capital in ICT (PhDs in ICT)  is  relevant
for enhancing the development of twin technology development,  whi le PhDs in sustainabi l i ty are
not stat ist ical ly s ignif icant ,  as well as the general level of tert iary educat ion (n°  of graduates) .

Large-scale vs individual research :  research act iv i ty presents mixed outcomes with publ icat ions
that are not relevant,  whi le the number of ERC projects s ignif icantly supports the formation of twin
patents

Green rather than digital :  universit ies’ th ird mission emerges as a catalyst  for the twin transit ions:
sustainabi l i ty-or iented university–industry collaborat ions and academic patent ing are both posit ive
and stat ist ical ly s ignif icant .

The technological base of a region is  st i l l relevant  (both the stocks of digital and green patents
are posit ive and stat ist ical ly s ignif icant)
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Conclusions

The twin transit ion is  not just technological:  i t  is  a systemic transformation embedded in
inst i tut ional ,  scient i f ic ,  and spat ial dynamics

Collaborations matter :  sustainabi l i ty-focused university–industry co-publ icat ions and academic
patent ing strongly foster regional twin patent ing.

Excellence-driven research funding  (e .g .  ERC projects)  enhances regional capacity for twin
innovat ion.

Regional policies must nurture integrated innovation ecosystems  that connect universit ies,
industry,  and publ ic inst i tut ions

Place-based policies are crucial  to adapt green–digital innovat ion strategies to local capacit ies,
preventing regional dispar i t ies in technological development.
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Way to go

Test with lagged variables --> from knowledge to innovat ion.

Instrumental variable approaches  for causal inference

Examine specif ic technological sub-domains
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