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Abstract
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Spanish: Tipos de conocimiento y diversidad de las colaboraciones industria-academia:
Implicaciones para indicadores cuantitativos y politicas publicas.

Resumen: El andlisis de colaboraciones industria-academia (I-A) depende tipicamente
de un solo método. En cambio, este articulo estudia inversiones en I&D (investigacion y
desarrollo) y colaboraciones I-A usando multiples métodos y multiples fuentes de
informacion. El articulo ofrece ideas sobre la dindmica y las caracteristicas medibles
de esas colaboraciones.

Las entrevistas conducidas en Hungaria—en linea con otros resultados de
investigacion—confirman que (i) motivaciones, incentivos, y normas, en la realizacion
de I-A 'y otras actividades de innovacion difieren diametralmente entre la industria y
la academia; v (ii) diferentes tipos de firmas tienen diferentes necesidades.
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Por tanto, las politicas publicas deben refinarse para promover colaboraciones I-A
mas efectivas y mas acorde con las necesidades de los actores de innovacion. Estas
politicas deben basarse en una taxonomia relevante del tipo de colaboraciones.
Criterios evaluativos de las universidades deben también revisarse para levantar
obstéculos a la formacion de cooperaciones industria-universidad.

Nuestros resultados no deben generalizarse méas alld de los casos considerados y
sugieren la necesidad de un entendimiento mas profundo del rol de los
intermediarios en la Triple Hélice y por un analisis comparativo més amplio de
politicas de la innovacion.

( N\
French: Types de connaissance et diversité de collaborations entreprises-universités :
implications en termes de mesure et de politique

Résumé: [ 'analyse de la collaboration entreprises-universités repose généralement
sur une seule méthode, et n‘aborde qu'une ou deux grandes questions de recherche.
En revanche, cet article s'intéresse a la fois a la R&D et aux collaborations dans le
domaine de l'innovation entre les entreprises et les universités en utilisant diverses
méthodes d'analyse et de multiples sources d'information pour offrir un apercu de la
dynamique et des aspects qualitatifs de ces processus de coopération. Des entretiens
menés en Hongrie — ainsi que d'autres résultats de recherche — ont aussi confirmé
que (i) les motivations, les incitations et les normes pour développer la R&D et les
activités d'innovation difféerent diamétralement dans les entreprises et les universités ;
et (i) des types différents d'entreprises ont des besoins différents. Ainsi, des politiques
de développement plus fines ont besoin d'étre mises en place pour favoriser des
collaborations plus efficaces, mieux adaptées aux besoins des acteurs, fondées sur
une taxonomie pertinente de leurs coopérations. Les criteres d'évaluation des
universités devraient aussi étre révisés afin de lever quelques obstacles majeurs, qui
bloguent a I'heure actuelle une coopération entreprises-universités plus fructueuse.
Plusieurs conclusions peuvent étre généralisées au-dela des cas considérés, et
évoquent la nécessité d'une meilleure compréhension du réle des intermédiaires
dans la Triple Hélice et d'analyses comparatives élargies des politiques d'innovation.
La recherche et les analyses des collaborations entreprises-universités doivent
toujours étre adaptées aux systemes d'innovation en question, tout comme les
recommandations politiques afférentes.
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Russian: Tunbl 3HaHUI 1 pa3HOOOPa3svie B3aMMOCBA3eN OU3HEC-YHNBEPCUTET:
3HaueHne ANA OUEHKM U MOAUTUKNA

AHoTaumaA: AHanu3 B3anMOOTHoOlWeHW brsHeca n Haykum (business-academia, fanee
B-A) 006blYHO OCHOBbLIBAETCA Ha OAHOM METOAE, KOTOPbI JAeT OTBET Ha OAWNH WV ABa
rNaBHbIX BOMPOCa B pamMKax MCCnefoBaHvA. HanpoTye, HaCTOALLAA CTaTbCA coenHAeT
BOEMHO UCCNeoBaHNA U Pa3paboTKM C MHHOBALMOHHBIMY B3aUMOAENCTBUAMMU
Mexay OM3HeCOM 1 HayKow, OMMPanch Ha PasvuHble MEeTOAb! 1 UCTOUHMKM
MHGoOPMaLMKY, NPeAOCTaBAA JaHHbIE O AMHAMUKE U KaUeCTBEHHBIX XapaKTePUCTMKAX
Koonepaumn. B xoge npoBeAeHVa MHTEPBBIO B BEHMPUM — NOMUMO MPOUMX
pe3ysnbTaToB UCCNEA0BaHMA — ObINIO TakKe NOATBEPKAEHO, UTO (i) MOTMBALMS,
CTUMYIMPOBaHVEe 1 CTaHAAPTbl MPOBEAEHWA UCCefoBaHWiA 1 Pa3paboTok 1
MNHHOBAUVOHHOW aKTUBHOCTY IMaMeTPasnibHO OTIMYAOTCA ANA HayKu 1 BrsHeca; 1 (i)
pa3nuyHble TUMbl GUPM MMEIOT pasnnyHble noTpebHocTn. CnefoBaTenbHO, TpebyeTcs
pa3paboTka bornee TOUHbIX MPOrPaMMHbBIX MEPOMPUATIIN 1A NMOBbILEHNS
OGEKTUBHOCTM B3aMMOENCTBIA B-A, NONHee yunTbIBAIOLLMX NOTPEOHOCTM
YUACTHMKOB, OCHOBAHHbBIX Ha PefleBaHTHOW KNacCUPUKaLMM X B3aUMOOTHOLLIEHWN.
OueHouHble KpuTepun Ana cdepbl HayKn NpeanonaraoT AOMONHUTENbHbIN NepecmMoTp
C Uenblo UCKMOUEHMA HEeKOTOPbIX 3HaUYMMbIX OrpaHUUeHni, BIOKUPYIOWIMX Ha JaHHOM
oTane bonee NPOyKTVBHblE B3aMMOCBA3M B - A. HekoTopble pe3ynbTaTthl BblHECEHD
OT[leNIbHO OT PAaCcCMOTPEHHbIX MPUMEPOB, T.K. TPebytoT bonee rnyboKoro 13ydyeHus
POV MPOMEXKYTOUHbIX YYaCTHIKOB B TpolHon Cnvpanu 1 npoBefeHns bonee
LWMPOKOrO CPaBHUTENBbHOMO aHanM3a MHHOBALIMOHHDBIX CTpaTeruii. Jlioboe
1ccnefoBaHne, NOCBALEHHOe B3auMoaencTBmuam B — A, Bcera OMKHO ObiTb
afanTMPOBaHO K MHHOBALMOHHOW C1CTEME, AaBad COMYTCTBYIOLIME PEKOMEHAALIN K
peann3yembiM CTPaTErvIAMm.

Portuguese: Tipos de conhecimento e diversidade de colaboragcoes universidade-
empresa: implicacdes para mensuracao e politicas.

Resumo: A andlise das colaboracdes entre universidade e empresa (U-E)
normalmente utilizam um Unico método, baseado em uma ou duas questdes de
pesquisa. Diferentemente, este artigo aborda tanto as colaboracées de P&D quanto
as colaboracdes inovadoras entre universidade e empresa, utilizando diversos
métodos e fontes de informacgao para oferecer insights acerca da dinamica e das
caracteristicas qualitativas desses processos. Em entrevistas realizadas na Hungria,
bem como em outros resultados de pesquisa, confirmaram que (i) as motivacdes, os
incentivos e as normas de conducédo das atividades de P&D e de inovacédo diferem
diametralmente na colaboracdo entre universidade e empresa; e (ii) diferentes tipos
de empresas possuem diferentes necessidades. Deste modo, medidas politicas mais
refinadas devem ser concebidas para promover a colaboragdo universidade e
empresa de forma mais eficaz, e mais sintonizada com as necessidades dos atores,
levando-se em conta uma taxonomia relevante dessas cooperacdes. O critério de
avaliacdo para as universidades deveria ser também revisto de modo a retirar alguns
dos principais obstaculos que atualmente blogqueiam uma cooperacédo U-E mais
frutifera. Diversos resultados podem ser generalizados além dos casos considerados,
sugerindo a necessidade de uma compreensdo mais profunda do papel dos
intermediarios dentro da Hélice Triplice, bem como uma andlise comparativa mais
ampla de politicas de inovagao. O projeto de pesquisa voltado para a andlise das
colaboracdes entre universidade e empresa sempre necessitam ser adaptados para o
sistema de inovagdo em questdo, assim como as respectivas recomendacées politicas.
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Multilingual abstract
Please see Additional file 1 for translation of the abstract into Arabic.

1 Introduction

Innovation has become a paramount issue to economists of all stripes, irrespective of
their main research questions and preferred methods, e.g. econometrics, game theoretical
models, simulations, controlled experiments or qualitative analyses. Technological, organ-
isational, managerial changes and opening up new markets—that is, all sorts of innovation
using modern terminology—had been a major theme in classical economics. Then neoclas-
sical (general equilibrium) economics essentially abandoned research questions concerned
with dynamics, and instead focused on static comparative analyses and optimisation.
Technological changes were treated as exogenous to the economic system. More recently,
given compelling empirical findings and new theoretical insights on firm behaviour and the
operation of markets, various branches of mainstream economics' have relaxed some of the
most unrealistic assumptions of neoclassical economics, and put innovation back on
the research agenda.

For evolutionary economics of innovations, in contrast, since its foundation innovation
has been the central theme, and this paradigm has also developed a diametrically different
theoretical framework to analyse its core questions. These competing schools, however,
now share some major claims: innovation contributes to enhanced productivity to a decisive
extent, creates new opportunities to increase profits, and thus improves competitiveness at
the micro level. Further, it has significant impacts on several macroeconomic indicators,
too, including growth, the structure of the economy and foreign trade, balance of payment,
investments and employment.” These schools, although consider different types of know-
ledge as major inputs for innovations, also share the view that universities and publicly
financed research organisations (PROs) are major actors.

There are a variety of linkages in a successful national innovation system (NIS) among its
players (businesses, academia, intermediary organisations, service providers, policy-makers
etc.). The types and quality of links between these actors influence the performance of a
given NIS, just as external linkages, that is, the internationalisation of research, technological
development and innovation (RTDI) processes and the impacts of external STI policies. Of
these linkages, only business-academia (B-A) co-operation is discussed in this paper.
It is aimed at providing a map of business-academia collaboration in the EU countries,
drawn by using several ‘lenses’ offered by various data sets, together with findings of inter-
views conducted with firms in Hungary. It should be stressed, though, that it is rather an
essay—drawing on several projects analysing various aspects of innovation processes—to
highlight the need for multi-source, multi-method analyses of business-academia collabor-
ation and a new way of policy thinking than a ‘standard’ article summarising the results of
a specific research project, tackling particular research questions defined at the outset.

The article is organised as follows. Section 2 highlights different types of knowledge,
stemming from various sources, required for successful innovation processes, and juxta-
poses various models of innovation and economics paradigms as to how these various
approaches treat knowledge created and used for innovation and hence what type of
B-A collaborations attract their attention. Section 3 briefly describes the major RTDI
performing sectors in 24 EU countries, then explores B-A co-operation from several
angles, relying on various sets of statistics. Section 4, based on interviews with firms
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operating in Hungary, argues that different types of firms have different types of needs
and internal resources, and thus they enter into different types B-A co-operations. Further,
businesses and academic organisations have different motivations for co-operation, as well
as different norms, values and internal decision-making systems, and thus co-operation is
far from being smooth. Conclusions, policy implications and directions for further

research are summarised in Section 5.

2 Types of knowledge in innovation models and economics paradigms

2.1 Linear, networked and multi-channel interactive learning models of innovation

The idea that basic research is the main source of innovation was already advanced in the
beginning of the twentieth century, mainly by natural scientists and managers of company
labs who were comparing large firms, business sectors and national economies by their
research and development (R&D) intensities in an attempt to establish the links between
R&D activities and economic performance (Fagerberg et al. 2011; Godin 2008). This
reasoning then became a key idea in Bush (1945), a still highly influential report. Bush was
the first policy advisor who forcefully explained the fundamental role of scientific research

in underpinning economic competitiveness and advocated a new line in policy thinking:

“We will not get ahead in international trade unless we offer new and more attractive and
cheaper products. New products and new processes do not appear full-grown. They are
founded on new principles and new conceptions, which in turn are painstakingly devel-
oped by research in the purest realms of science. (...) In the nineteenth century, Yan-
kee mechanical ingenuity, building largely upon the basic discoveries of European
scientists, could greatly advance the technical arts. Now the situation is different. A
nation which depends upon others for its new basic scientific knowledge will be slow
in its industrial progress and weak in its competitive position in world trade, regardless of
its mechanical skill.” (Bush 1945, ch. 3)

Bush emphasised that the US could no longer rely on application of knowledge dis-
covered abroad but must pay increased attention to discovering this knowledge as basic
research is the ultimate source of technological progress. ‘For many years the Govern-
ment has wisely supported research in the agricultural colleges and the benefits have been
great. The time has come when such support should be extended to other fields.” (ibid.)

Then the classic articles on the ‘simple economics of basic scientific research’ by Nelson
(1959) and the ‘allocation of resources for invention’ by Arrow (1962) marked a new be-
ginning. Since then various economics schools have also applied and adapted their own
analytical tools and methods to examine various aspects of RTDI processes, and a new
paradigm, namely the evolutionary economics of innovation has also ‘evolved’.”

These ideas have gradually led to what is known today as the science-push model of
innovation. By the second half of the 1960s, the so-called market-pull model contested
that reasoning, portraying demand as the driving force of innovation. An extensive debate
has evolved between these two approaches, trying to establish which is more accurate in
describing innovation processes, and especially identifying the most important information
sources for innovation.* Then both became variants of the linear model of innovation when
Kline and Rosenberg (1986) suggested the chain-linked model, stressing the non-linear
property of innovation processes, the variety of sources of information, as well as the
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importance of various feedback loops. This latter one has been extended into the networked
model of innovation; more recently called the multi-channel interactive learning model
(Caraca et al. 2009).

In sum, both the science-push and the networked (interactive) models of innovation em-
phasise the role of universities and PROs as important information sources for innovation.
The main difference between these approaches is how they portray the other actors: the
networked model considers various types of knowledge—besides R&D results produced by
academic organisations—and thus highlights not only B-A collaborations, but the
significance—in many cases the necessity—of further types of co-operations as well,
namely those between innovators, on the one hand, and their suppliers, competitors,
users, other business partners, as well as professional associations, on the other.”

2.2 Innovation in mainstream and evolutionary economics: types of knowledge and policy
implications

Mainstream economics® depicts actors as rational agents facing known and calculable
risks and driven by the aspiration to make optimal decisions. In contrast, evolutionary
economics of innovation posits that uncertainty is an inherent feature of innovation
processes and optimisation, therefore, is excluded on theoretical grounds. Further, while
the availability of information has been a focal question in mainstream economics for
decades, a major lesson of the evolutionary account of innovation is that firms’ per-
formance is determined by their accumulated knowledge—both codified and tacit—and
skills, as well as learning capabilities. Information can be obtained via normal market
transactions, and thus mainstream economics can readily treat information as a special
good.” In contrast, knowledge cannot be bought and used instantaneously—and that
applies a fortiori to the types of knowledge required for innovation (how to exploit
readily available pieces of information in a new way, e.g. by combining information on
different subject matters, how to utilise experience and skills accumulated through pre-
vious search processes, and how to assemble these various types of knowledge). One
must go through a learning process to acquire knowledge and skills, and it is not only
time-consuming, but the costs of trial and error need to be incurred as well. Hence, the
uncertain, cumulative and path-dependent nature of innovation is reinforced. Cumula-
tiveness, path-dependence and learning lead to heterogeneity both at micro and meso
levels (Castellaci 2008; Dosi 1988; Dosi et al. (eds) 1988; Fagerberg et al. (eds) 2005;
Hall and Rosenberg (eds) 2010; Malerba 2002; Pavitt 1984; Peneder 2010).

As to policy advice, the fundamental concept in mainstream economics is market
failure: unpredictability of R&D outputs from inputs, inappropriability of full economic
benefits of private investment in R&D and indivisibility in R&D results lead to ‘suboptimal
level of business R&D efforts. Two types of policy interventions, therefore, are justified: (a)
incentives to boost private R&D expenditures via subsidies and protection of intellectual
property rights, and (b) funding for public R&D activities.

Evolutionary economics of innovation does not focus exclusively on R&D. This
school identifies various types and forms of knowledge, all relevant for innovation. In
particular, the importance of tacit knowledge is stressed, besides codified knowledge.
Practical knowledge—acquired, developed, revised and transmitted when performing
various tasks—is obviously of crucial importance for the innovation process. Hence, scien-
tific knowledge is far from being the only, or most important, type of knowledge required



Havas Triple Helix (2015)2:12 Page 7 of 26

for a successful introduction of new products, processes, services or organisational
and market innovations. As for the sources of knowledge, R&D is clearly among the
vital ones (both for codified and tacit knowledge). Besides in-house R&D projects,
however, results of other R&D projects are also widely exploited for innovation
process: extramural projects conducted in the same or other sectors, at public or private re-
search establishments, home or abroad. Further, a number of other sources of knowledge
are also of significance for innovations, such as design, scaling up, testing, tooling-up,
trouble shooting and other engineering activities, as well as ideas from suppliers,
users and NGOs (including patient groups), inventors’ ideas and practical experiments
(Hirsch-Kreinsen et al. (eds) 2005; Klevorick et al. 1995; Lundvall (ed) 1992; Lundvall and
Borrés 1999; von Hippel 1988), as well as interactions among engineers, designers, artists
and other creative ‘geeks’. In general, all sorts of trial and error processes, learning by
doing, using, interacting and comparing contribute to knowledge generation. Further,
knowledge embodied in advanced materials and other inputs, as well as in equipment and
software is also utilised by innovative firms. All rounds of the Community Innovation
Survey clearly and consistently show that firms regard a wide variety of sources of in-
formation as highly important to innovation.®

In brief, policy implications of evolutionary economics can be derived from two closely re-
lated claims. First, the success of firms is largely determined by their abilities to exploit all
the above types of knowledge, coming from both R&D efforts and other activities. Second,
knowledge generation, diffusion and exploitation takes place in, and is fostered by,
networks, clusters and other forms of co-operation and communications. The quality
and frequency of these interactions are largely determined by the institutions—the
‘rules of the game’—and other properties of a given innovation system, in which they
take place.” STI policies, therefore, should aim at strengthening the respective—sectoral,
regional or national—innovation system and improving its performance by tackling
systemic failures hampering the production, circulation and utilisation of any type of
knowledge required for successful innovation (Dodgson et al. 2011; Edquist 2011;
Foray (ed) 2009; Freeman 1994; Lundvall and Borrds 1999; OECD 1998; Smith 2000).
Concerning B-A collaborations, deliberate policy efforts are needed to promote its various
types, serving knowledge-intensive activities of all firms, regardless whether the aim is a
radical innovation, an incremental one or ‘just’ solving an important technical problem.

3 Main actors engaged in RTDI activities and their co-operation in EU countries
Business-academia collaborations have been extensively studied in many countries, from
many different angles, using various sources and types of information (e.g. patent statistics,
Community Innovation Survey (CIS) data, evidence from tailor-made surveys, interviews,
or case studies), but usually a given paper relies on a single method and tackles one or two
specific research questions.'® In contrast, this article addresses both R&D and innovation
collaborations among businesses and academia by considering information from different
set of statistics, namely those on i) sources of R&D funding for universities and PROs, ii)
sources of information for innovations, as well as iii) occurrence and ‘value’ of innovation
co-operation by the type of partners. Further, it also relies on interviews to explore
motivations and major features of business-academia co-operation in Hungary.

In other words, for pragmatic reasons the unit of analysis is changing when there is a
shift in methods: the unit of analysis is a set of EU countries (all member states, except



Havas Triple Helix (2015) 2:12 Page 8 of 26

Croatia, Cyprus, Luxembourg and Malta) for statistical analyses (this section), and given
the time and other resources needed for interviews, it is only Hungary for qualitative ana-
lyses (Section 4). Yet, it is believed that this ‘mixed level” of analysis can still illustrate the
benefits of using multiple methods for mapping B-A collaborations. Indeed, results of
qualitative research conducted in other countries are in line with the findings derived from

the Hungarian interviews.

3.1 The principal research performer sectors

The business sector is the most important research performer at an aggregate level in
the EU27 countries both in terms of its share in GERD and employment, followed by
the higher education and the government sectors (Table 1). The share of the private
non-profit sector is around 1 % by either measure, and thus it is not analysed here.

The number of researchers (counted as full-time equivalent (FTE)) employed by busi-
nesses has increased from 500,377 in 2000 to 763,993 by 2012 in the EU27 countries,
and thus remained the largest employers of researchers.'’ This pattern is not repeated
at a country level: in 2012, businesses were the largest employers of (FTE) researchers
in 12 EU countries, while the higher education sector took the lead in 11 EU countries,
and the government sector in a single country. The share of business enterprise re-
searchers in the EU27 total was 46.5 % in 2012 and varied between 15.2 % (LV) and
62.3 % (AT) in the national total at a country level. This ratio was above 50 % in 11 EU
countries and under 30 % in 8 ones (Fig. 1). Business R&D expenditures (BERD) have
increased from €111,181.1 m in 2000 to €145,652.6 m in 2012 (PPS at 2005 prices), that
is, by 31 %. The share of GERD performed by the business enterprise sector was 62.4 %
in 2012. At a country level, this ratio was ranging between 22.6 % (LV) and 77.2 % (SI)
in 2012, with 6 countries above 67 %, 7 relatively close to the EU27 average ratio, that
is, between 57 and 67 %, 6 between 40 and 57 %, and another 5 below 40 %'* (Fig. 2).

Higher education (HE) organisations were the second largest employers with 412,473
FTE researchers in 2000 at the EU27 level and 660,040 in 2012, that is, 40.2 % of the
EU27 total. Again, there is a great variety at a national level: the share of HE FTE re-
searchers in the national total was ranging between 24.9 % (HU) and 66.8 % (LV) in
2012. It was close to the EU27 aggregate figure, i.e. stood between 37 and 43 % in 4

Table 1 R&D inputs and the weight of R&D performing sectors, EU27, 2000 and 2012 (%)

2000 2012
GERD/GDP 1.85 2.08
Share of researchers (FTE) in total employment 0.54 0.77
Business sector
BERD/GERD 63.75 62.36
Share of business researchers (FTE) 46.00 4648
Higher education sector
HERD/GERD 21.18 23.88
Share of HE researchers (FTE) 37.69 40.16
Government sector
GOVERD/GERD 1429 12.89
Share of government researchers (FTE) 15.24 12.17

Source: Eurostat and author’s calculation based on Eurostat data
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Fig. 1 Share of research performing sectors in employing FTE researchers, EU countries, 2012 (%)

countries, below 37 % in 11 countries, in the range of 43—-60 % in 5 countries, and
above 60 % in 4 countries (Fig. 1). The total EU27 R&D expenditures in the HE sector
(HERD) have increased by 51 % in absolute terms: from €36,933.9 m in 2000 to
€55,776.0 m in 2012 (PPS at 2005 prices). The share of GERD performed by the HE
sector is significantly lower: it fluctuated between 21.2 and 23.9 % in 2000-2012 at
the aggregate level of 27 EU countries. The HERD/GERD ratio varied between 8.0 %
(BG) and 53.7 % (LT) in 2012 at a country level. In 5 countries, it was in the range of
8—21 %, in another 6 close to the EU27 ratio (between 21 and 27 %), in 11 ones between
27-40 %, and in 2 ones above 50 % (Fig. 2).

At an aggregate level the government sector was the No. 3 employer with 166,791
FTE researchers in 2000, and 200,045 in 2012, that is, less than one third of the HE
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figures. The share of this sector was 12.2 % of the EU27 total in 2012, but the variation at
the country level is significant in this case, too: the weight of the government sector
is ranging between 3.0 % (UK) and 47.3 % (BG). This share is below 7 % in 7 countries, be-
tween 11 and 12 % (that is, very close to the EU27 aggregate) in 4 countries, between 16
and 21 % in 11 countries, and above 39 % in 2 countries (Fig. 1). The share of GERD per-
formed by the government sector was in line with its share in employment, that is, 12.9 %
in 2012 at the aggregate EU27 level. At the country level, this share varied from 2.2 %
(DK) to 47.6 % (RO) in 2012: it was below 10 % in 10 countries, between 10 and 15 % (i.e.
close to the EU27 ratio) in 6 countries, between 15 and 30 % in 8 countries, and close to
50 % in RO (Fig. 2).

As a ‘broad brush’ observation, the more advanced an economy is, the higher the
weight of businesses in employing researchers and performing R&D (Figs. 1 and 2). Of
course, more detailed analyses would be needed to draw sound theoretical and policy
conclusions, taking into account the context of each country, e.g. historical legacies,
organisational and institutional factors, as well as recent sweeping changes in the case
of the so-called new EU member states. As for the former, the UK clearly shows that
context does matter: the share of researchers employed by businesses is lower than
expected (35.8 % in 2012), significantly ‘outweighed’ by the higher education sector
(59.6 %), but the ‘anticipated’ ratio can be observed as for the share of these two sectors in
performing R&D: 63.4 vs. 26.5 %.

As for the latter, businesses in Hungary and Slovenia have achieved a high share in
employing researchers, due to a fairly radical restructuring: in Hungary from 27.1 % in
2000 to 55.5 in 2012, and from 31.8 to 53.1 % in Slovenia. These changes were less pro-
found in the Czech Republic: 39.9 vs. 46.6 %. As for performing R&D, the most noteworthy
changes occurred in Bulgaria, where the share of businesses increased from 21.4 % in 2000
to 60.5 % in 2012; and in Estonia: from 22.5 to 57.4 %. Again, a detailed analysis would be
required to identify if genuine structural shifts or reclassification of research performing or-
ganisations have caused these drastic changes. Yet, even this short overview is sufficient to
indicate that country differences do matter even when one considers a group of countries

characterised by broadly similar features.

3.2 The weight of business resources in funding R&D activities

BERD is mainly financed by businesses’ own resources: this share was fluctuating in a
narrow range of 81.3-83.2 % in 2000-2011. From a different angle, the bulk of business
R&D funds is devoted to business R&D activities: 94.8—-95.7 % in the same period. It is
worth stressing, though, that in some countries businesses fund research activities both at
HE institutes and in the government sector (publicly financed R&D institutes, or PROs)
to a noteworthy extent.

While at the EU27 level 6.3-6.8 % of HERD was financed by businesses in 2000-2012,
at a country level, one can find much more variation both in terms of the ratio of business
sources and dynamics (Fig. 3). The share of business sources in funding HERD was
around or above 10 % in 6 countries, around 7—8 % in 4 countries, 3-5 % in 8 countries
and less than 3 % in 6 ones in 2012. In some countries, this share decreased significantly,
e.g. from 30.8 % in 2000 to 16.0 % in 2012 (BG), or from 27.1 % to 5.4 (LV). Overall, this
share grew in 10 countries by 2012, among these by around 4 percentage points in
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Hungary and Slovenia, and by 2.3 percentage points in Germany from an already high

level, and declined in 11 countries (missing data for 3 countries).

The share of business sources in funding HERD is higher than the aggregate EU27
figure in 10 countries, of which 5 are new member states and 1 is a less developed
Southern European country. The relatively high ratio of business funding in these
countries might be attributed to the low amount of HERD in absolute terms: a few pro-
jects commissioned by firms, with relatively low budgets by international standards,

can lead to a high weight of business funding in HERD.

The share of business sources in funding Government Intramural Expenditure on
R&D (GOVERD) was 5.7-8.9 % at an aggregate EU27 level in 2000-2012. As for the
member states, this ratio was in the range of 1.1 % (PT [2011]) and 17.3 % (RO) in
2012. It was above 10 % in 8 countries, 7—9 % in 4 countries, 4—6 % in 8 countries and
1-3 % in 4 ones in 2012 (or 2011) (Fig. 4). This ratio increased in 9 countries (by 7 per-
centage points in DE, 3—4 percentage points in 3 countries, around 2 percentage points
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in 2 countries, around 1 percentage point in 3 countries and just 0.4 point in 1 country)
and decreased in 13 cases (by 6-12 percentage points in 4 countries, by 3-5 points in
another 4 and by 1-2.5 points in the remaining 3 countries).

The share of GOVERD financed by businesses is higher in 10 member states than the
EU27 figure, and 6 of these are new members. The low volume of GOVERD in these
countries, most likely, is an important factor in explaining the high value of this ratio.

3.3 Information sources for innovation—as assessed by firms

The quality of co-operation among the NIS players can be characterised by firms’ as-
sessments as to the importance of sources of information for their innovation activities.
In all countries participating in CIS2008" and CIS2010, the largest share of firms regards
their own enterprise or enterprise group as a highly important source of information for
innovation, and other firms—suppliers, customers, competitors and commercial labs—are
also highly appreciated by a large part of firms. Thus Fig. 5 only presents these business-
type sources of information. The other sources—which can be called ‘scientific’ ones in a
somewhat simplified way—are depicted on Fig. 6. These are ‘highly important sources
of information’ for a significantly lower share of innovative firms. In most countries
conferences, trade fairs and exhibitions ranked first in this group, scientific journals
and trade/technical publications came second, followed by universities and public re-
search institutes. Universities were among the top 3 in seven countries in 2008—2010: they
came second in Estonia, Finland and Hungary, while third in Belgium, the Czech Republic,
Poland and Spain. PROs were ranked No. 2 in Spain, while in all other countries No. 5,
except Poland (No. 3) and the Czech Republic (No. 4).

3.4 Types of partners in innovation co-operation and firms’ assessment

Data on innovation co-operation partners are only available at the EU27 level for
2002-2004 and 2008-2010. In both periods, 25.5 % of innovative enterprises reported
being ‘engaged in any type of co-operation’. Overall, a larger share of innovative firms

70%
60% T B Enterprise or enterprise group ™ Suppliers * Customers MCompetitors * Consultants... |
0% Yttt % 1% 1 I rrrrrrrrrrrrrrrrrrrrrrrrr
730 e e e e i il e e e G riEEE BTEEE DI - s
20% - .5 - 20N - 58 ¥ - -10_E -1 B - B ¥ - ¥§ -
10% 10 1 K I """ I """"""""""""" | ““““““““ I """
0% " " " " " \
SI FI BE FR LT EE BG
Fig. 5 Highly important ‘business’ sources of information for product and process innovation, EU
members, 2008-2010
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have co-operated with business partners (other enterprises in their group, suppliers,
clients, competitors and commercial labs) than with higher education institutes (HEIs) or
publicly financed research organisations (PROs) (Table 2). Suppliers of equipment, mate-
rials, components or software were mentioned by the highest share of innovative firms as
co-operation partners in both periods (16.5 and 15.2 %, respectively). HEIs have become
partners for a higher share of firms by 2008-2010 (8.8 vs. 10.8 %), and thus ‘overtaken’
three types of business partners (out of five), including other enterprises within the enter-
prise group. PROs have remained the least frequently mentioned co-operation partners,
but 2008—-2010 saw a slight increase.

There are significant differences among EU members in this respect, too, and thus
Fig. 7 presents country-level data. Almost in all countries the highest share of innovative
firms report co-operation with suppliers, with the exception of Finland and the UK (where
customers are the top co-operation partners), and Germany (HEIs). It is noteworthy that
23-35 % of innovative firms co-operate with suppliers in 15 countries, and 16 % of firms do
so in another 2 countries, while the aggregate EU27 figure is 15.2 %. Similarly, 21-30 % of
innovative firms co-operate with clients or customers in 14 countries, and 13—15 % of firms
do so in another 3 countries, while the aggregate EU27 figure is 12.6 %. As for competitors

or other enterprises in the sector, 8-31 % of innovative firms in 14 countries co-operate

Table 2 Share of innovative enterprises indicating co-operation with specified partners, EU27,
2002-2004 and 2008-2010 (percentage of all innovative enterprises)

2002-2004 2008-2010
Other enterprises within the enterprise group 9.5 9.3
Suppliers of equipment, materials, components or software 16.5 15.2
Clients or customers 139 12.6
Competitors or other enterprises in sector 83 6.7
Consultants, commercial labs, private R&D organisations 89 97
Higher education organisations 88 108
Government or public research institutes 57 6.1

Source: Eurostat
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with them, as opposed to the ratio of 6.7 % for the EU27 countries. Finally, 12-26 %
of innovative firms in 16 countries co-operate with other enterprises within the enterprise
group, which is well above the EU27 figure (9.3 %). In short, innovation co-operation with
‘business’ partners are much more widespread in a large number of countries than
suggested by the aggregate EU27 data.

It is also interesting to note that there is no clear division between the more and the
less advanced member states (or the ones belonging to various groups defined using
the so-called Summary Innovation Index). For example, Lithuania, Slovakia and Slovenia
are next to Finland, Sweden and Denmark on Fig. 7, while Bulgaria and Romania are in
the same group as Germany, Spain and the UK.'* In other words, the higher occurrence
of innovation co-operation does not necessarily mean a better innovation—and ultimately
economic—performance. Clearly, there are many other factors influencing innovation
performance—and much more determining economic one. As for the former, the quality
of co-operation is among those factors. Thus, when analysing B-A co-operation, it is also
important to note which co-operation method is the most valuable one for firms.

In most EU countries, co-operation with suppliers, customers and other enterprises
within the enterprise group is mentioned by a relatively large portion of firms as the
most valuable method (Fig. 8). Yet, in eight countries, co-operation with higher educa-
tion institutes are among the top three methods: HEIs were ranked first in Germany
(6.6 % of the innovative firms mentioned this method as the most valuable for
innovation, and only 4.2 % perceived suppliers as the most valuable innovation co-
operation partners), second in Hungary (8.5 %), while third in Austria (8.0 %), Belgium

-

L e e e e e e R

¥ Other enterprises within the enterprise group " Suppliers
Customers B Competitors
Consultants, commercial labs S HE

®PROs

D | I

10% - +~~-+r-+r+rr+r+rt -

bk bk

Fig. 8 Innovation co-operation methods assessed most valuable, EU members, 2008-2010

0% -

T

SI LT NL SE AT BE SK HU EE PL CZ




Havas Triple Helix (2015) 2:12 Page 15 of 26

(3.9 %), the Czech Republic (4.2 %), Romania (1.7 %), Slovenia (21.3 %) and Spain
(3.6 %)."” PROs are assessed far less favourably: besides Spain, where they are ranked
No. 2 (4.3 %), nowhere else they are among the top three.

Finally, Figs. 9 and 10 zoom into innovation co-operation with HEIs and PROs, re-
spectively. Finland is way ahead of other countries in both cases, and although there
are no data as to how Finnish firms assess the various types of innovation co-operation
partners, it is highly likely that they find co-operation with both HEIs and PROs useful,
otherwise they would be engaged in these B-A collaborations to a lesser extent. It is
also worth noting that a high share of innovative Finnish firms tends to co-operate:
Finland is the only country where any of the seven types of innovation co-operation
partners is mentioned at least by 22 % of innovative firms (and on top of that, five types

are mentioned by around or well above 30 %) (Fig. 7).

4 Business-academia collaborations in Hungary

4.1 Main characteristics

It has been a recurring theme of various reports and policy documents that the intensity,
frequency and quality of B-A co-operation in Hungary have been significantly below the de-
sired level (Arnold et al. 2007; Borsi 2005; Havas 2004, 2009, 2011; Havas and Nyiri (eds)
2007; Inzelt 2004; Inzelt et al. 2009; OECD 2008). The SME development strategy of the
Ministry for Economy and Transport has stressed that knowledge diffusion between pub-
licly financed research institutes and businesses has been insufficient; directors of PROs
have not considered businesses’ interests when defining research themes or assessing re-
searchers’ performance; and researchers have hardly moved between PROs and businesses
(GKM 2008, p. 34).
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Thus, several Hungarian STI policy measures have been devised with the aim of
promoting B-A co-operation, either by making this type of collaboration compulsory,
or giving priority to joint project proposals of firms and universities or PROs.'® These mea-
sures seem to have had some positive impacts: various types of statistical data as well as
evaluation reports indicate that the frequency of B-A collaboration has increased to a note-
worthy extent since 2000. While only 4-5 % of the Hungarian HERD had been fi-
nanced by firms in 2000-2001, this ratio jumped to 11-13 % in 2002-2006, further
increased in 2007-2010, reaching its peak at 15.5 % in 2009, and then dropped to
10-11 % in 2011-2013. As for the composition of GOVERD, the share of business
funding started at a high level of 11-13 % in 2000-2001, halved in 2002—2004, exceeded
10 % again in 2005 and was in the range of 9.7-14.3 % in 2007-2013 (Table 3).

Recalling the data presented in Section 3.2, these Hungarian ratios are fairly high
compared to the aggregate EU27 figures. As already mentioned with regard to other
new EU members, this high ratio of business funding might stem from a few projects
commissioned by firms, with a relatively small budget by international standards, given
the low level of the Hungarian HERD and GOVERD in absolute terms (€97-243 m,
and €106-248 m a year in 2001-2013, respectively, at current prices).

Table 3 The share of businesses in funding HERD (A) and GOVERD (B) in Hungary, 2000-2013 (%)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

A 55 44 11.8 106 129 118 130 137 14.7 155 136 13 95 8.6

B 109 13.1 6.4 57 7.2 103 143 123 133 126 127 15 9.8 9.7

Source: author’s calculation based on CSO data
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Hungarian universities are the second most important information sources for
innovation when the so-called ‘scientific’ sources are considered, moreover, by far with
the highest appreciation compared to their counterparts in the other EU countries. As
for PROs, they are the least important information sources, just as in most other EU
members (Fig. 6).

A significantly higher share of innovative Hungarian firms indicate co-operation
with universities and PROs than the EU27 average: 21.4 vs. 10.8 %, and 10.2 vs. 6.1 %7
(Table 2 and Fig. 7). At a country-level comparison, concerning the frequency of
innovation co-operation between businesses and higher education institutes,
Hungary was ranked four in 2008—2010—up from her fifth position in 2006-2008—
and universities had a higher appreciation only by Slovene firms (21.2 % of them per-
ceived this one as the most valuable co-operation method), that is, Hungarian universities
are ranked second in this respect (Fig. 9). Taking the frequency of innovation
co-operation between business and PROs, Hungary was ranked sixth (up her sixteenth pos-
ition in 2006—2008). Again, Slovene firms gave the highest appreciation to PROs (Fig. 10).

Finally, two evaluation reports touch upon B-A collaboration in Hungary. The first
one considers the impacts of a single measure, called KKK, Co-operative Research Centres,
and concludes that B-A co-operation has contributed to improved competitiveness of firms
and also led to the set-up of several spin-off firms (Netwin and Laser Consult 2005). The
second one, evaluating the use of the Research and Technological Innovation Fund—the
most important domestic fund to support RTDI activities—in 2004—2009 has also asserted
that due to various schemes, financed by the Fund, B-A co-operation has strengthened
(Ernst & Young and GKI 2010, pp. 7, 89-90).

4.2 Firms’ motivations for, and types of, R&D and innovation co-operation
Interviews conducted in four sectors—automotive industry, pharmaceuticals, telecom
equipment manufacturing and software development'®*—have confirmed that companies
and public R&D units (HEIs and PROs) are driven by fundamentally different incentives
and goals to be involved in R&D and innovation activities. Hence, there are inherent
hindrances to B-A collaboration. In brief, companies are interested in a relatively wide
array of R&D activities (from day-to-day problem solving to long-term strategic research,
some of which may require producing advanced scientific and technological knowledge,
or even path-breaking new theoretical results), but those should lead to business results
(e.g. enhanced productivity, larger market shares, entry to new markets, increased profits).
Projects are regularly monitored and assessed, and when necessary, a given project could
be substantially reshaped (e.g. in terms of the number of participants, R&D methods ap-
plied, budget), or even stopped. Thus, tight project management (meeting deadlines and
‘respecting’ budget constraints) and keeping commercially sensible information secret are
of vital importance. In contrast, researchers working for universities and PROs are not
simply interested, but even forced to disclose their results as quickly and as widely as pos-
sible, given the evaluation criteria applied in the academic world. Further, they are usually
less accustomed to tight project management, but noticeable changes have occurred in
recent years, due to tighter control exercised by both the domestic and foreign
funding agencies.

These systemic hindrances to B-A collaborations—different goals and incentives for

academic researchers and businesses—are not a unique feature of the Hungarian innovation
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system. Several ‘profound differences in the “scientific’ and “industrial” cultures'—fairly
similar ones to those observed in Hungary—have been highlighted in a presentation by the
General Secretary of the European Council of Academies of Applied Sciences, Technologies
and Engineering (Lukasik 2013).

Based on the interviews conducted with Hungarian firms, at least three fundamentally
different types of business-academia collaboration can be identified."” No doubt, other
types of co-operations might also be found, and a more detailed, more refined classifica-
tion could also be devised. This tentative taxonomy considers two major aspects: whether

there is any ownership link between the partners, and the main objectives of co-operation.

1) Co-operation between R&D intensive spin-off companies and their founding
university or PRO
Research-intensive spin-off firms naturally co-operate closely with those research
units where their co-founders used to work (or still keep a part-time position). In
spite of strong personal contacts, certain frictions might hinder co-operation in
these cases, too, given the rigid structures and slow, cumbersome decision-making
processes at HEIs and PROs. These tensions can be further aggravated when the
founding university/PRO is constrained either by regulations or its own internal
rules and norms in considering the business interests of the spin-off firms and in
finding a common ground between academic and business cultures. The goals and
nature of RTDI co-operation between these types of partners are driven by the business
opportunities of the spin-off firm (what research capacities of the university/PRO
—including human resources—can be rented/hired for joint projects).

2) Co-operation aimed at solving short-term, relatively simple technical problems
Most companies, even those using fairly basic production technologies, regularly
face technical problems: a new material or component/sub-system should be used,
given an incremental innovation, or a new supplier; production costs should be
reduced, products and/or production processes/methods should be improved at the
request of a client, and thus new equipment should be added to the existing production
lines, etc. Large companies tend to rely on their internal resources to perform these
tasks. Small- and medium-sized firms, however, are likely to seek external assistance,
usually universities or colleges located nearby. There is an even stronger incentive
to co-operate when public support is available to solve technical problems in a
collaborative way.

3) Strategic, long-term R&D and innovation co-operation
Larger firms, pursuing to maintain their competitive edge, are more interested in
co-operating with universities and PROs on strategic, long-term R&D projects to
explore new technological opportunities, or breaking new grounds. In these cases,
firms can benefit from collaborating with academic researchers who possess ad-
vanced science and technology (S&T) knowledge, and are also embedded in inter-
national networks: firms thus can gain access to an extensive pool of knowledge. By
sharing tasks and knowledge, firms can reduce the costs of research and better cope
with scientific uncertainties. Moreover, several domestic and EU schemes promote
this type of co-operation, further reducing costs.
As part of these long-term, strategic collaborations, firms also support PhD courses
financially and/or offer PhD students relevant themes (projects) for their thesis.
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Besides the S&T results achieved by these projects, a major advantage for firms is
that they can collect direct experience as to how these students work—how they
solve problems, communicate and co-operate with team members, take the pressures
from deadlines, inevitable failures, tensions with colleagues, etc.—and thus can make a
better informed decision as to whom to employ, as opposed to the case when they can
only rely on a few documents and interviews.

A broader form of co-operation is supporting tertiary education by donating modern
equipment to universities. In that way, firms can make sure that the next generation of
engineers and scientists would be familiar, e.g. with up-to-date measurement techniques
and experienced in using other instruments/techniques, which might not be available at
universities without these co-operations.

This type of co-operation—and thus at least some of the elements mentioned above
—can be of relevance for those small- and medium-sized companies, too, for which
gaining access to advanced S&T knowledge and new talents is of crucial
importance.

This tentative taxonomy can—and should—be developed into a more detailed and
better-substantiated typology. Depending on the objectives of further analyses, the
following aspects can be used when refining it: the objectives, organisational form
and duration of co-operation; types of participants (domestic vs. foreign universities
and firms); major characteristics of the business participants (size, ownership, specific
sectoral/technological/strategic features, etc.)

Even this tentative taxonomy is sufficient to stress that heterogeneous firms are faced
with different needs, posses distinctive capabilities, set specific goals and thus pursue
different RTDI strategies. Hence, different forms and types of B-A co-operations can be
observed, with specific goals and activities. STI policies, however, tend to neglect this
diversity, and not only in Hungary. For example, major EU policy documents tend to
mention only type 3) B-A collaboration, while type 2) ones seem to be equally relevant
in improving firms’ innovation performance and hence competitiveness (see, e.g. EC
2013a, 2013b).

5 Conclusions, methodological and policy implications
Mapping, understanding and promoting co-operation among the actors of innovation
systems is at the forefront of interest of analysts and policy-makers in many countries.
Evolutionary economics of innovation stresses that different types of knowledge, skills
and experience are required for successful innovation processes, and these elements are
rarely possessed by single entities; rather, these are distributed among various actors. Hence,
their co-operation is vital to integrate these elements to exploit them for economic and so-
cial ends. One of the major conclusions of this article is that mapping B-A collaborations by
using multiple methods and multiple sources of information can significantly improve the
reliability and richness of our understanding and can offer insights on the dynamics and
qualitative features (e.g. motivations, incentives, strategic considerations) of these co-
operation processes.

As for the sources of information for innovations, universities and PROs are less import-
ant for innovative firms in the EU countries than their own enterprise or other firms in their
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group, customers, suppliers, competitors and/or other firms in the same sector. As to
innovation co-operation, almost in all countries the highest share of innovative firms reports
co-operation with suppliers and the other business partners (clients, competitors or other
enterprises in sector, other enterprises within the enterprise group) are also significantly
more frequently mentioned co-operation partners than academic organisations. In eight
countries, though, HEIs are among the top three co-operation partners when firms identify
the most valuable method of co-operation. In contrast, PROs have that standing in a single
country only. Yet, further work would be required to establish if sectors (and various types
of firms in the same sector) differ in their intensity and patterns of B-A co-operations.

Given the diversity of the types of knowledge required for successful innovation
process, patent statistics can only reflect one aspect of one type of B-A collaboration in
certain sectors (where the propensity to patent is relatively high). Yet, there are other
aspects of B-A collaborations even in those cases when S&T knowledge is a main type
of knowledge to be co-produced—let alone those cases where the main objective of a
B-A co-operation is to adapt existing knowledge to a new context or problem, or address
a relatively simple technological or business issue. These latter types are likely to be of a
huge economic importance even in advanced economies (let alone less developed ones),
given the weight of the so-called low- and medium-tech sectors in generating employment
and producing output. More generally, relying merely on quantitative analyses, one cannot
observe the various types of B-A co-operation.

Findings have also confirmed that (i) motivations, incentives for, and norms of,
conducting RTDI activities diametrically differ in business and academia; and (ii)
different types of firms have different needs. Thus, more refined policy measures are
to be devised to promote B-A collaboration more effectively, better tuned to the
needs of the actors, based on a relevant taxonomy of RTDI collaborations.

Further, evaluation criteria for academics should also be revised to remove some
major obstacles, currently blocking more successful B-A co-operation. Obviously, it
would require sound analyses of a given higher education system, and then a thorough
decision-preparatory process, involving major stakeholders; otherwise, a fierce opposition is
likely to arise from academics, given strong traditions at universities and PROs. Academic
entrepreneurial orientation is at an early stage in many countries, with traditional and newly
emerging academic roles yet to be fully understood and exploited by HE and PRO managers
(Etzkowitz et al. 2000).

Interviews also suggest that in some cases collaborative projects had already been de-
cided; i.e. an available support scheme has not oriented the RTDI activities of a given
firm. Moreover, several B-A collaboration projects would have been conducted without
public support, too. In other words, additionality in the narrow sense has been fairly
low. More detailed case studies would be needed to establish if additionality in the
broader sense—the so-called behavioural additionality—can be observed (Lipsey and
Carlaw 1998; OECD 2006).

Consultancy firms specialising in identifying opportunities to obtain public support
and drafting project proposals have played a major role in several Hungarian cases.
Without them a number of firms would have not applied for public support. A larger
sample would be needed to draw firm policy conclusions. So far, only diametrically
opposite interpretations can be put forward as hypotheses, derived from the observed
cases. A) These consultancy firms play a useful role in ‘re-wiring’ and revitalising the
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Hungarian NIS: they disseminate vital information and build contacts among the in-
terested players more effectively than the responsible government agencies and other
public (non-profit) organisations charged with these tasks. Or, B) these consultancy
firms pursue a special rent-seeking strategy, and appropriate some 10—-15 % of public
funds earmarked for these types of innovation co-operation.*

Both the methodological and policy implications seem to be valid beyond the cases
considered, in spite of the fact that interviews have only been conducted with firms in
a single country. Indeed, the Hungarian national innovation system has certain specific
features—but that applies to every other country. In other words, no policy analyst or
policy-maker should hope that a ‘representative’ case can be identified, and then ‘best
practice’ policy tools can be easily and successfully ‘transferred’ from that country to a
different one. What can be learnt from the Hungarian case is that there are significant
differences (i) between business and academic partners in a B-A collaboration (in terms
of their motivations, objectives, norms and values), as well as (ii) among firms (in their
needs, internal resources, routines, competences and access to external assistance and
information). Therefore, the research design to analyse B-A collaborations (identify
their types and impacts) needs always to be tailored to the innovation system in ques-
tion, as well as the concomitant policy recommendations (what type of policy support
is missing, what should be strengthened, redirected or even stopped).

More generally, the analysis of B-A collaborations presented above also suggests that
the role and possible impacts of STI policies in supporting innovation process—per-
ceived in radically different ways, e.g. in China, other Asian countries, the US, the
European Union and in emerging economies—are a prime candidate for a broader

comparative analysis.

Endnotes

!Mainstream economics is constantly evolving, driven by its own ‘internal’ dynamics as
well as by integrating new notions, research questions and methods from various schools
of economics. Its major features cannot, therefore, be precisely defined once and for all.

’It is impossible to give a comprehensive and balanced overview of this huge litera-
ture. Only a few groundbreaking pieces, handbooks or other synthesis papers can be
highlighted here in a somewhat arbitrary way, excluding the so-called endogenous (or
new) growth theory: Baumol 2002; Baumol et al. 2007; Dodgson and Rothwell (eds)
1994; Dosi 1988; Dosi et al. (eds) 1988; Edquist (ed) 1997; Ergas 1986, 1987; Fagerberg
et al. (eds) 2005; Fagerberg et al. 2012; Freeman and Soete 1997; Hall and Rosenberg
(eds) 2010; Klevorick et al. 1995; Lundvall (ed) 1992; Lundvall and Borrds 1999; Martin
2012; Mowery and Nelson 1999; Nelson (ed) 1993; Nelson 1995; Nelson and Winter
1982; OECD 1992, 1998; Pavitt 1999; Smith 2000; Von Tunzelmann 1995.

®Other important research programmes have also emerged, most importantly the various
schools of science and technology studies (for a thorough historical overview see, e.
g. Martin 2012), but that literature is not explored here.

“Just to indicate the extent and the long-lasting impacts of this debate, a recent overview
by Di Stefano et al. (2012) relies on not fewer than one hundred papers.

°This brief account could only list the most influential models. Balconi et al. (2010),
Caragca et al. (2009), Dodgson and Rothwell (eds) (1994) and Godin (2006) offer detailed dis-
cussions on their emergence, properties and use for analytical and policy-making purposes.
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®The so-called new or endogenous growth theory is not discussed here separately
because its major assumptions on knowledge are very similar to those of mainstream
economics (Lazonick 2013; Smith 2000). Knowledge in new growth models is reduced
to codified scientific knowledge, in sharp contrast to the much richer understanding
of knowledge in evolutionary economics of innovation.

"Various forms of learning are now studied in mainstream economics, too, e.g. learning
by doing and exporting.

8See, e.g. EC 2004, Tables 1, 2 and 3 for the 1998—-2000 period, as well as Figs. 5 and
6 in this article for 2008—2010.

’E.g. Bergek et al. 2008; Carlsson et al. 2002; Ergas 1986, 1987; Edquist (ed) 1997;
Etzkowitz and Leydesdorff 2000; Fagerberg et al. (eds) 2005; Foray (ed) 2009; Freeman
1987, 1991, 1994, 1995, 2002; Lundvall (ed) 1992; Lundvall et al. 2002; Nelson (ed)
1993; Nelson 1995; Niosi 2002; Smith 2000, 2002.

19E.g. Agrawal and Cockburn 2002; Balconi et al. 2004; Bonaccorsi et al. 2014; Borsi
2005; Carlsson 2012; Cowan 2005; D’Este, and Patel 2007; D’Este et al. 2011; Feller et al.
2002; Havas 2004, 2009, 2010, 2011; Hemmert et al. 2014; Howells and Nedeva 2003;
Inzelt 2004, 2010; Inzelt et al. 2009; Jensen et al. 2010; Laredo 2007, 2011; Laursen and
Salter 2004; Mansfield and Lee 1996; Mazzoleni and Nelson 2007; Meyer-Kramer and
Schmoch 1998; Mohnen and Hoareau 2003; Mora-Valentin et al. 2004; Mosoni-Fried and
Szunyogh 2008; OECD 2001, 2002, 2008; Pavitt 1999; Rietzen and Soete 2011; Rosenberg
and Nelson 1994; Schartinger et al. 2002; Technopolis 2012.

"Data used in this sub-section are taken from Eurostat and own calculations are also
based on these data.

">This share has hardly changed between 2000 and 2012 in 14 countries (by not more
than 5 percentage points), but there were some significant changes, too: an increase by
9 percentage points from an already high level in SE, by 17-22 percentage points in
four countries (HU, LV, PT, SI), by 35-40 percentage points in BG and EE, while a
decrease by 25-40 percentage points in SK and RO.

3These data are presented and analysed in Havas (2010).

"Lithuania, Bulgaria and Romania were in the group of ‘modest innovators’ given
their 2008-2009 performance, reflected in the Innovation Union Scoreboard 2010,
Slovakia and Spain were among the ‘moderate innovators, Slovenia and the UK were
‘innovation followers, while Denmark, Finland, Germany Sweden formed the club of
‘innovation leaders’. (UNU-MERIT 2011)

>These figures also indicate that either only a small number of firms reply to this
question of the CIS questionnaire in several countries, and thus with a low share of ‘votes’
universities can take one of the top three positions, or they are more critical in some
countries when the value of innovation co-operation methods are to be assessed than in
other countries.

®The first of these types of measures were introduced already in the second half of
the 1990s. For an overview of these measures see, e.g. Havas and Nyiri (eds) 2007, and for
more details the annual ERAWATCH and TrendChart country reports, as well as the
Joint Inventory of Policy Measures by ERAWATCH and TrendChart at http://erawatch.
jrc.ec.europa.eu/erawatch/opencms/research_and_innovation/.

For furhter details, including data from earlier periods, see Havas (2013), both on

information sources for innovation and types of innovation co-operation.
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8As already mentioned, this paper is more of an essay drawing on selected results of
various projects than a ‘report’ based on a single, “purpose-designed’ project focussing
on B-A collaborations. Therefore, its “sample’ has not been constructed to underpin
this article, either. Four to six firms have been interviewed in each sector, aiming at a
qualitatively representative sample, that is, firms have been selected with different
major features in terms of their size, ownership, age, technological level, etc. Spatial
proximity between these firms and universities has not been a selection criterion, but
practically in all cases, there has been at least one HEI in a close proximity (less than
30-50 km away). The dynamics of B-A co-operation has not been explicitly addressed
during these semi-structured interviews, conducted in 2006—2012, but an overall obser-
vation can be made in that respect: for foreign-owned firms, it has taken some time to
recognise that Hungarian HEIs and PROs can be valuable partners. In other words,
learning in that sense, as well as building trust, has been an inevitable pre-condition to
enter into B-A collaboration.

Motivations for academics to be involved in B-A co-operations have not been ex-
plored in the interviews, on which this paper is based. Other pieces of work indicate
that HEIs and PROs are interested in widening their networks, obtaining new ideas and
additional revenues, modernising their equipment, as well as improving chances for
their graduates on the labour market via B-A collaborations (Borsi 2005).

*°The role of brokers and intermediaries in the Triple Helix is the topic of a forth-
coming special issue of the THJ (the editor).
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