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Introduction:
 
Innovation – a key factor of regional competitiveness
 

Regional competitiveness increasingly depends on 
the efficiency of businesses active in a region and 
on the regional innovative milieu determined by local 
externalities. While efficiency is often strongly tied to 
the innovativeness of a region’s enterprises and their 
research and development activities, the innovative 
milieu is shaped by policy interventions at the local 
and regional level, which target science, technologi 
cal background, cluster processes and networks as 
well as other areas of knowledge transfer. 

The focus report on technology policy, R&D and 
innovation monitored and analysed the current 
R&D efforts and linkages within centrope with the 
aim of comparing the competitive position of the 
centrope partner regions in a European context. 
A further focus was on how innovation is generated 
in centrope, e.g. through R&D conducted at compa 
ny level, in co-operation with public institutions such 
as universities or within clusters/networks. Finally, 
the role of policy, from both a strategic and imple 
mentation point of view, was analysed. The central 
questions guiding the research were thus: How 
competitive is centrope on the map of the EU-wide 
science and innovation system? What are the most 

significant strengths and weaknesses of the whole 
region and its individual sub-regions with regard to 
R&D, science and innovation? What are the special 
R&D and innovation characteristics of the partner 
regions? 

In consequence, the report firstly compares the 
national and regional innovation systems of the 
centrope regions by means of country studies; 
secondly analyses R&D expenditure and personnel, 
human resources in science and technology as well 
as employment in high-tech sectors vis-à-vis the EU 
average; and thirdly uses European patent applica 
tions as a basis for comparing both the R&D and 
innovation performance of centrope regions among 
each other and the performance of centrope vis-
à-vis the EU-27 average, in addition to describing 
existing cross-border patent networks. 

The brochure at hand provides a summary of the 
findings of the “Focus Report on Technology Policy, 
R&D and Innovation”, elaborated as part of the pilot 
action “centrope Regional Development Monitoring”. 
The full version of the report can be downloaded free 
of charge from the website 

www.centrope.com 
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Data constraints: A major impediment to rational 
policymaking in the region 

With respect to the first aim of the report 
(comparing centrope with other regions), data 
availability presents a major challenge in terms 
of both recency and territorial coverage. 

In many instances, this has very understandable 
reasons, such as the fact that processing budgetary 
and financial data at a regional level is time-consum-
ing; thus official budgetary data on a region’s general 
expenditure on research and development (GERD) is 
only available with a five-year lag. Moreover, regis-
tering patents at the European Patent Office (EPO) is 
a protracted and complicated legal process; therefore 
patent statistics are currently available only up to 2007. 
Obviously, this state of affairs poses a major problem 
for both researchers requiring recent data and policy-
makers interested in observing recent trends. 

This is further complicated by the fact that most Eu-
ropean comparative data is available only at NUTS 2 
level, while most centrope member regions (i.e. 
in Hungary, Slovakia and the Czech Republic) are 
defined at NUTS 3 level. While the reasons for this 
lack of data are again obvious – EU regional policy 
focuses on the NUTS 2 level, and many European 
surveys (such as the European Union Labour Force 

survey) are representative at NUTS 2 level only –, 
this means that policymakers are left with very little 
empirical guidance for formulating more local innova-
tion policies. 

Thus we began by analysing the rather limited num-
ber of comparable indicators available at NUTS 3 
level, augmenting this information with NUTS 2 level 
information whenever NUTS 3 level data was lack-
ing. Finally, we collected some original data with 
respect to patenting, which enabled us to obtain in-
dividual level data on a NUTS 3 regional breakdown 
up to 2008 (while official statistics are still from 2007 
for NUTS 2). As a result, while still operating with 
relatively old data, we were able to improve on the 
official data by disposing of slightly more recent infor-
mation at the correct regional disaggregation level, 
which in contrast to official statistics also allows for 
an analysis of cross-border patenting networks in 
centrope – a topic that to the best of our knowledge 
has never been previously analysed. 
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 Institutional preconditions: Innovation systems, cluster 
strategies, structural R&D cooperation 

There are marked differences 
between national and regional 
R&D and innovation systems 
across the centrope countries. 

Despite this somewhat strained data situation, an 
initial analysis of the innovation systems of the centrope 
regions already highlights a number of important styl-
ised facts. The first of these is the vast heterogeneity 
among different parts of centrope. This already ap-
plies to institutional factors. A comparison of innova-
tion systems within the centrope area throws the 
substantial historical, political and state-structural 
differences between Austria, the Czech Republic, 

kia into sharp relief.
Based on the regional
divisions of power, 
centrope can be di-
vided into two types of
countries: Austria is a 
federal state, while the 
Czech Republic, Hun-

gary and Slovakia are 

The different political  
traditions and levels of  
economic development  
still strongly influence  
the current status and  
the evolution of innova-
tion systems. 

unitary states. This distinction also determines the dif-
ferent relationships between the central and regional 
(provincial) levels of the countries and has an impact 
on the structure and financing of innovation systems. 
Accordingly, the control and financing mechanisms 
of the Austrian regional innovation system are more 
autonomous and differentiated from the central level 
than in the other three countries. The other significant 
distinction is based on the historical past; consequently, 
the different political traditions and levels of economic 
development still strongly influence both the current 
status and the evolution of innovation systems within 
centrope. 

These traits also lead to substantially different struc-
tures of the central (governmental) institutions for R&D 
and innovation: while innovation system management 
is more fragmented in Austria, the other three coun-
tries are characterised by more centralised manage-
ment. Despite this, however, the legal regulations for 
the innovation systems were formulated (in the EU-
10 regions of centrope) or substantially reformed (in 
the case of Austria) roughly during the same period, 
i.e. after 2000, in all centrope countries. These activ-
ities were related to a re-evaluation of this sector and 
the adaptation of EU guidelines and requirements. 
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Institutional preconditions: Innovation systems, cluster 
strategies, structural R&D cooperation 

Stable regional and national 
R&D systems exist only in 
Austria and the Czech 
Republic. 

The political culture and mindset have an effect on 
the respective national institutional systems. Thus a 
robust innovation policy system developed in Austria 
and the Czech Republic despite political and govern-
mental changes. This is the outcome of a long, stable 
socio-political tradition (Austria) and the determina-
tion of the political élite to give priority to innovation 
(Czech Republic). In contrast, changes of govern-
ment in the other two countries (Hungary, Slovakia) 
repeatedly led to changes in direction of both policies 
and important institutional reforms, often resulting in 
realignments that also affect the innovation system. 

Due to the abovementioned traditions and commit-
ment of decision-makers, regional innovation systems 
also seem to be more consistent in the Austrian and 
Czech parts of centrope than in other centrope re-
gions. Although organisations for regional or territo-
rial R&D and innovation institutions exist in Hungary 
and Slovakia as well, the strong influence of the 
central government on innovation policy manage-
ment, the lack of competencies and the financial 
dependency of regional actors often hinder their ac-
tive participation in policymaking. In the case of the 
Hungarian centrope regions, this situation is further 
complicated by the fact that the territories covered at 
county level are smaller than the Hungarian part of 
centrope while the administrative level of Hungarian 
regions provides for areas that are larger. 

Despite these differences, national institutions have 
a focal impact on all regional innovation systems 
of centrope. A typical characteristic is the central 
financing of regional innovation systems: central 
subsidies and grants account for the majority of 

revenues of such institutions, although – as a result 
of territorial power division in Austria and strong 
commitment in the Czech Republic – this tendency 
is less pronounced in these two countries. By con-
trast, although there is an independent, specifically 
regional innovation system in Hungary, this has been 
shaped by central forces and with the help of the 
governmental innovation system. 

centrope boasts well-developed 
regional and national innova-
tion strategies – yet despite 
numerous clusters, cluster 
strategies are lagging behind. 

Regarding national innovation strategies, all four 
countries have their own; in addition, several other 
national documents deal with different aspects of 
innovation. This applies in particular to Hungary and 
Slovakia. The structure of national and regional in-
novation strategies is thus complete within the 
centrope region. However, this does not mean that 
they are always coherent; in some instances, it may 
be expected that regional strategies will be reconsid-
ered and adapted to national goals in the near future. 

Contrary to innovation strategies, cluster strategies 
are often lacking in the centrope regions. Although 
numerous clusters are active in centrope, only the 
Czech Republic pursues a cluster strategy at the na-
tional level. While most regional innovation strategies 
do address the development and support of clusters, 
they generally tend to include them only as a tool for 
innovation. By contrast, regional strategies focusing 
exclusively on clusterisation are mostly absent within 
centrope, even in the Czech Republic, where the 
regional level is responsible for the implementation 
of the national cluster policy only. 
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Institutional preconditions: Innovation systems, cluster 
strategies, structural R&D cooperation 

There are also several strategic documents at the 
regional level in centrope. On the one hand, these 
comprise all sections of regional strategy documents 
concerned with innovation; on the other hand, there 
exist also numerous separate regional innovation 
strategies – i.e. of individual regions – within one 
country. Among these, we can define different types 
of innovation strategy development: the first type is 
the Austrian case, where not only regional innovation 
and technological strategies, but also regional de-
velopment strategies may be interpreted as regional 
innovation documents, and where many regions 
have separate strategies for innovation and regional 
development. The second type is the “Czechoslova-
kian” model, which in addition to a region’s or city’s 
own strategy also features joint regional innovation 
initiatives resulting from a collaboration of different 
regions (Slovakia) or from administrative actors at 
different government levels within a region (Czech 

Republic). The third 
case is Hungary, 
where both regional 
innovation strategies 
and the regional inno-
vation system cover 
a larger territory than 
the Hungarian part of 
centrope. 

Most cross-border   
co-operation in the fields  
of R&D and innovation  
policy is project-based,  
which also means that  
it is only temporary. 

Human resource development, 
technology transfer and in-
creased co-operation of science, 
education and business are 
problems identified in all of 
centrope’s innovation strategies. 

Finally, it is noticeable that, although there is some 
co-ordination between centrope regions within 
individual countries in the Czech and Slovak parts 
of centrope and despite some signs of developing 
co-operation at a strategic level between the Aus-
trian federal provinces, there is virtually no strategic 
co-operation across borders. Most cross-border co-
operation in the fields of R&D and innovation policy 
is project-based, which also means that it is only 
temporary. 

Nonetheless, the strategy documents of the differ-
ent centrope regions do present several common 
goals. However, these often refer to very general 
objectives, such as human resource development 
(i.e. developing education and improving workforce 
qualification), technology transfer development or 
increased co-operation between science, education 
and business. 

enter the growth market. enter centrope.
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centrope in the light of innovation indicators
 

Substantial differences in 
technological capacities exist 
between large urban agglomer-
ations and other regions within 
centrope … 

The heterogeneity among regions also applies in 
terms of technological capacity within centrope. This 
is already evident at the national level: according to 
the Innovation Union Scoreboard 2010, the overall 
innovation performance of the centrope countries is 
highly divergent. Austria is considered an “innovation 
follower” among the EU-27 countries and is ranked 
seventh in the EU by this source. Conversely, the 
Czech Republic (17th), Hungary (21st) and Slovakia 
(23rd) are merely considered “moderate innovators” 
with a significantly lower position in the ranking. At 
the same time, too, changes in technological ca-
pacity among centrope countries – while pointing 
towards a catching-up process with respect to some 
indicators – have been very heterogeneous, with 
Hungary and Slovakia in particular performing less 
effectively than Austria and the Czech Republic. Be-
fore engaging in a regional analysis, one must thus 
acknowledge that the individual regions of centrope 
are embedded in national innovation and technology 
systems presenting varying stages of development. 

At the regional level, this heterogeneity is further in-
creased by the dominant position of the capital cities 
of Bratislava and Vienna as well as the city of Brno, 
although the data for the latter as a separate regional 
entity is scarce. As shown in Table 1, these cities 
obviously play very special roles in their respective 
national innovation systems and on an average host 
between 40% and 50% of their respective countries` 
research personnel, while the remaining regions only 
make up for less than 5% each. Therefore these cit-
ies are the three centres of the innovation system of 
centrope. 

... but, as an aggregate, 
centrope outperforms the EU 
average in many innovation 
capacity indicators. 

However, a second stylised fact that emerges from 
the analysis of this data is that, despite the heteroge-
neity described above and thanks to the two capital 
cities plus Brno, centrope performs above the 
EU-27 average with respect to many indicators 
(Table 2). This applies in particular to measures 
aimed at human resources in R&D, where centrope 
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centrope in the light of innovation indicators
 

finds itself equal or even slightly above the EU-27 
average for all indicators of Table 2. In the Hungarian 
and Slovak parts of centrope, most R&D person-
nel are active in higher education, while in Austrian 
centrope (mainly in Burgenland and Lower Austria), 
most research personnel work in business and in-
dustry; conversely, the number of researchers in the 
business enterprise sector is very low in most Czech, 
Slovak and Hungarian centrope regions. Further-
more, while centrope in aggregate presents a share 
of R&D personnel in total employment above the EU 
average, once Vienna is excluded from these figures, 
the average share of all R&D personnel in the active 
population is only 52% of the EU-27 average. 
Similar observations also apply to other indicators 
at NUTS 2 level. 

While the high number of re-
searchers, science and tech-
nology workers and students 
is an asset of centrope’s R&D, 
R&D financing is a weak spot. 

Similarly, the average proportion of employment in 
high-tech manufacturing (HTC) and high-tech knowl-
edge-intensive services (KIS) is approximately 4.8%, 
relative to 3.7% in the EU, reflecting the structural 
necessities of modern global, post-industrial service 

economies. The focus of HTC employment is located 
in the Slovakian and Hungarian regions, while KIS is 
concentrated in Vienna and Bratislava. This shows a 
clear and obvious territorial and regional division of 
labour in high-tech activities. 

However, another common feature shared by almost 
all centrope regions except Vienna is their relatively 
low R&D spending. When total general R&D expend-
iture (GERD) as % of the GDP is considered, Vienna 
is thus the only region above the EU average among 
all centrope regions; moreover, despite an average 
growth rate of total intramural R&D expenditure 
(in % of the GDP) of 11% in centrope between 2000 
and 2007 (substantially higher than in the EU-27), the 
R&D expenditure growth rates vary wildly across the in-
dividual regions. Funding is therefore definitely a weak 
spot in the system of R&D and innovation of centrope. 

Regarding R&D and innovation, it may thus be 
summarised that centrope is not a coherent and 
balanced region with equal spatial opportunities 
and potentials. The backbone of centrope’s interre-
gional R&D and innovation system is provided by the 
capitals Vienna and Bratislava as well as by Brno, for 
which, however, data as a separate regional entity is 
lacking. Conversely, the other – often more industri-
alised – regions of centrope are mostly involved in 
more practically oriented innovation activities. 
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centrope in the light of innovation indicators
 

Important R&D and innovation indicators of centrope at NUTS 3 level (Table 1) 

centrope as a combination of NUTS 3 regions 
Indicators Statistics 
Number of R&D personnel (2009) 67,697 
Number of researchers (2009) 45,403 
Researchers as percent of total R&D personnel (2009) 66.7% 
R&D expenditure in EUR million (2009) 3,706 
Average annual R&D expenditure per R&D worker in EUR (2009) 39,288 
Share of centrope regions in national R&D expenditure (2009) 
- Vienna and Bratislava (average) (2009) 44.8% 
- Other centrope regions (average) (2009) 5.2% 
Share of centrope regions in national R&D personnel (2009) 
- Vienna and Bratislava (average) (2009) 44.5% 
- Other centrope regions (average) (2009) 5.7% 
Share of centrope regions in national research staff (2009)
 - Vienna and Bratislava (average) (2009) 51.6% 
- Other centrope regions (average) (2009) 5.9% 

Source: EUROSTAT – Regional Science and Technology Statistics (reg_sct), Statistical Yearbook of the South Moravian Region 2010, Yearbook of Science and Technology in the 
Slovak Republic 2010, Research and Development 2009 – Hungary (Hungarian Central Statistical Office). 
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centrope in the light of innovation indicators
 

Factsheet – technology, R&D and innovation in centrope and the EU (Table 2) 

centrope EU 
centrope 

relative to the 
EU in % 

General R&D expenditure 
Total GERD1 in million EUR (2007) 3,648 229,233 
Total GERD as % of GDP (2007) 1.2 1.9 65.4 
Total GERD, in EUR per inhabitant (2007) 353 462 76.3 
Total GERD in business enterprise sector as % of GDP (2007) 0.8 1.2 63.6 
Share of business enterprise sector as % of total GERD (2007) 62.0 63.8 97.2 

Research personnel 
R&D personnel, head count (2007) 73,845 2,363,460 
R&D personnel as % of active population (2007) 1.6 0.9 175.8 
Share of business enterprise sector as % of total number of R&D 
personnel (2007) 

45.2 52.1 86.7 

Students 
Number of students in tertiary education (2009) 422,895 19,139,061 
Share of students in tertiary education as % of all students (2009) 22.9 17.9 128.1 
Share of persons aged 25-64 with tertiary education 
as % of total population (2010) 

20.9 25.9 80.7 

High-tech and knowledge-intensive industry employment 
Employment in high-technology and knowledge-intensive sectors 
(HTC) (2009) 

180,902 8,089,974 

Share of HTC employment in all NACE2 activities in % (2009) 4.8 3.7 128.7 
Employment in knowledge-intensive sectors (KIS) (2009) 120,291 5,689,692 
Share of KIS employment in all NACE activities in % (2009) 3.2 2.6 122.1 
Share of KIS in all HTC employment in % (2009) 66.5 70.3 94.9 

Human resources in science and technology3 

Number of workers in science and technology (HRST) 
in thousands (2010) 

1,854 106,634 

Human resources in HRST as % of active population (2010) 37.6 38.4 97.9 

1: GERD = General Expenditure on R&D. 2: NACE = Statistical classification of all economic branches in the EU. 3: Persons with tertiary education or a profession that requires
	
tertiary education.
	
Source: EUROSTAT – Regional Science and Technology Statistics (reg_sct), Statistical Yearbook of the South Moravian Region 2010, Yearbook of Science and Technology in the
	
Slovak Republic 2010, Research and Development 2009 – Hungary (Hungarian Central Statistical Office).
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Cross-border patenting networks
 

Apart from various characteristic input and output 
indicators, however, regional innovation systems 
also present a number of linkages and interrelation-
ships between individual actors (inventors, firms and 
institutions conducting research) potentially located 
in different regions. These linkages have recently 
received special attention in specialised economic 
literature as several authors have argued that their 
nature and structure are of importance for the perfor-
mance of regional and sectoral innovation systems. 

centrope is a region where 
many inventions are made, yet 
few patents are registered. 

In this respect, the focus report on technology 
policy, research, development and innovation in 
centrope had to comply with four central objectives: 
firstly, to investigate how centrope and its individual 
sub-regions are integrated into international and 
European inventor, applicant and inventor/applicant 
networks (i.e. extent of external integration into dif-
ferent types of patenting relationships); secondly, to 
analyse how strongly the individual sub-regions of 

centrope are interconnected within these types of 
networks (i.e. extent of internal integration); thirdly, 
to compare centrope with the EU-27 in terms of 
patenting activities; and fourthly, to differentiate the 
structures of the various types of patenting networks 
both within centrope and in interaction with other 
countries by different types of technology (as meas-
ured by the IPC code of the respective patents). 

The data used for this purpose was taken from the 
OECD REGPAT database and contained detailed 
information on all inventors, applicants and technol-
ogy fields of all patent applications registered with 
the European Patent Office (EPO) between 2000 and 
2008, with more recent data being unavailable due to 
the protracted time patents require for licensing. This 
data reports the IPC code as well as the location (at 
NUTS 3 level) of all inventors and all applicants for 
each and every patent registered with the EPO in 
this time period. Out of all these patents, we selected 
only those where at least one of the inventors or at 
least one of the applicants was located in the EU-27 
at the time of registration. 

Within our framework of analysis, we were therefore 
able to analyse the data from the angle of applicants 
(or owners of patents) – and hence like the official 
patenting statistics of EUROSTAT – or from the point 
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Cross-border patenting networks
 

of view of inventors (or actual creators of patents) 
from the centrope region. One important finding of 
this approach is that the two ways of looking at the 
available data entail varying results: 

• Focusing on patent applicants suggests that 
centrope as an aggregate is a region with substan-

tially lower patenting than other regions, has fallen 
behind in terms of patent applications relative to other 
EU regions in the last decade and boasts a clear 
comparative advantage in patenting in only a few 
technologies (Fig. 1). Furthermore, this perspective 
suggests that EPO patents taken out in centrope are 
strongly concentrated in Vienna. 

Patents per 1,000 inhabitants in centrope regions by location of applicants
 (Figure 1) 
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Cross-border patenting networks
 

•  By contrast, when considering inventor data   
centrope emerges as a region which, viewed as an  
aggregate, patents about as many inventions as other 
EU regions, has caught up in terms of patenting ac-
tivities relative to other EU regions in the last  decade  
and boasts a slight comparative advantage in  patenting  
in all technologies except three (Fig. 2). 

Taken together, these results therefore suggest that  
centrope is a region where many producers of patents  
(i.e. inventors) but only few owners (i.e. applicants) re- 
side. This reflects the structure of the region as a cen-
tral FDI location in Europe. These foreign direct inves-
tors obviously often perform research leading to patents  
in centrope yet register their patents elsewhere. 

Patents per 1,000 inhabitants in centrope regions by location of inventors
 (Figure 2) 
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Cross-border patenting networks
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While centrope is well inte-
grated in European patenting 
networks, cross-border pat-
enting co-operation within the 
region is a rarity. 

However, we find that cross-border co-operation in 
patent applications is quite rare both for applicants 
and inventors. In particular, co-operation between 
the Austrian part and the other parts of centrope is 
clearly below the level to be expected of a deeply 
integrated cross-border region. In particular: 

• With respect to cross-border co-operation among 
patent applicants, the existing, limited cross-border 
activities are confined to co-operation among ap-
plicants located in the Czech, Slovak and Hungarian 
parts of centrope. In terms of patent co-application, 

Austrian partners in fact never co-operated with a  
partner domiciled in another centrope region outside  
Austria in the eight years from 2000 to 2008 (Fig. 3). 

•  Similarly, co-inventor networks among centrope  
partners also largely bypass Austrian centrope, while  
there is slightly more evidence of cross-border co-
operation among partners from the other centrope  
countries. Apart from this, however, co-inventor net-
works are also of a generally more international char-
acter in the Czech, Slovak and Hungarian regions of  
centrope than in its Austrian parts. 

•  Furthermore, applicants of patents for inventions  
made in centrope that are domiciled outside centrope  
are often located in the EU-27. Many patents invent-
ed in centrope are therefore registered by applicants  
domiciled in one of the EU-27 countries, which are  
also the main source countries for FDI in centrope. 

●

Patenting co-operation of centrope applicants – location of partners 
in % (Figure 3) 
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Policy conclusions: Shaping the nuclei 
of a cross-border innovation system 

To sum up, it would therefore be premature to 
refer to the innovation mechanisms of centrope 
as one coherent and integrated cross-border in-
novation system. Rather, the emergence of such 
a system is still in its infancy and likely to incur 
repeated setbacks stemming from the different 
starting-points and institutional backgrounds of 
the respective national innovation mechanisms of 
the centrope countries. From a policy perspective, 
this implies that cross-border R&D co-operation in 
the region is likely to prove most beneficial to the 
individual regions if focused on individual sub-
systems of the innovation system and concrete 
policies to be followed. 

meet expectations. meet centrope.
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Policy conclusions: Shaping the nuclei 
of a cross-border innovation system 

A more strategic approach to 
cross border co-operation is 
needed. 

Irrespective of the concrete policy field of co-
operation any related activities – particularly in an 
area like technology policy, where the results of 
measures can often only be identified after a longer 
period of time – will likely need a more strategic and 
long-term approach to cross-border co-operation. 

One striking feature of R&D and innovation policy in 
centrope is that only very few regional innovation 
strategies consider co-ordinating or even exploiting 
the R&D resources of their neighbour regions: in 
compiling this report, the research team identified 
one sole strategy document (of Lower Austria) 
mentioning research and innovation potentials in the 
regions of other centrope countries. We also found 
that most existing cross-border co-operation in R&D 
and innovation policy is project-based and thus of a 
temporary nature only, which suggests that the idea 
of a more strategic approach to cross-border co-
operation in R&D and innovation policy is still in its 
earliest stages. 

Nonetheless, the centrope regions’ strategy docu-
ments on technology policy do contain several 
common goals that might represent potential areas 
of cross-border co-operation. These are human 
resource development (i.e. developing education 
and improving workforce qualification), technology 
transfer development and increased co-operation 
between science, education and business. 

This suggests that efforts towards more strategically 
oriented, long-term cross-border co-operation, as 

opposed to the current project-based, short-term 
cross-border activity type, could potentially yield 
substantial returns for all regions of centrope. 
Following this more strategic approach would, 
however, require major efforts to concretise possible 
outcomes of cross-border initiatives in these broad 
priority areas. In this respect, the present study can 
highlight some areas that according to our analysis 
might become the nuclei of a cross-border innovation 
system. 

The university system and 
the student population could 
become nuclei for the develop-
ment of a cross-border innova-
tion system. 

In particular, the university system of centrope 
might become an area of joint co-operation from 
which all centrope regions could potentially benefit. 
With a total of 61 institutions providing tertiary educa-
tion in centrope (see Annex 1 for a list) and a total 
of almost 423,000 students in this sector, centrope 
hosts 2.2% of the student population residing in the 
EU-27, although its share in the overall population 
is only 1.6%. The many students and universities 
of the region therefore represent a valuable but still 
underutilised resource for regional development. In 
this, an increased exchange of students and faculty 
as well as intensified co-operation on joint projects – 
which could in the long run include very deep forms 
of integration, e.g. the development of joint curricula 
– might prove desirable. 

Yet it should also be acknowledged that despite the 
large number of universities in the region only a few 
of these occupy the top of international university 
rankings. Thus recent research on the mobility of 

● 16 




 

 
 
 

 
 

 

 
 

 
 
 

 
 
 

 

 
 

 

  

 
 

  

 
 

 

 
 

 
 
 

 
 

 
 

 
 

  

 

 
 
 
 

 

 Policy conclusions: Shaping the nuclei 
of a cross-border innovation system 

students and co-operation intentions among the 
universities in centrope shows that actors often pre-
fer to co-operate with more prestigious institutions 
located in other parts of the world. Any policy aiming 
at deeper integration of tertiary education institutions 
in centrope is unlikely to yield substantial results 
without parallel efforts to improve the performance 
of national universities in the international arena. 
Complementarities between developing the inter-
national reputation of these institutions of learning 
and increasing regional co-operation are therefore 
conceivable. 

Collaboration between the 
region’s many clusters could 
present another starting-point 
for co-operation in more ap-
plied technology fields. 

A further area in which nuclei of co-operation could 
evolve may be cluster policies. Each part of centrope 
has a number of clusters operating in the respective 
region; across the entire centrope territory, the pre-
sent study identified about 50 such clusters (see An-
nex 2 for a list), often focusing on rather similar fields 
and pursuing comparable objectives. Again, how-
ever, increasing cross-border co-operation among
 clusters is not without challenges. The Austrian 

experience in particular 
has shown that inte-
grating clusters of 
different regions with-
in even one single 
country can be a 
time-consuming 

Efforts towards more 
strategically oriented, 
long-term cross-border 
co-operation could po-
tentially yield substantial 
returns for all regions 
of centrope. 

endeavour due to differences in organisational struc-
ture and objectives. It is to be expected that any such 
co-operation in a cross-border context will be even 
more challenging and might require clearcut long-
term goals that, however, must still be defined. 

Reducing dependency on ex-
ternal patent applicants could 
be a joint policy goal. 

A third potential common starting-point for cross-
border initiatives could be transnational innovation 
and patenting networks. Here in particular, the limited 
co-operation among the Austrian and the other parts 
of centrope is rather surprising, especially since this 
lack of internal collaboration is paralleled by rela-
tively strong co-operation with international and EU 
partners. Depending on the form of co-operation and 
region considered, between 10% and 20% of all co-
operation partners for patenting networks come from 
other EU regions. Furthermore, these results suggest 
that patenting activities are more weakly interlinked 
than more basic research-oriented activities (such as 
co-operation under the 7th Framework Programme). 
A recent study has revealed that the research institu-
tions of the centrope countries are well integrated 
into European research networks and that the institu-
tions of the centrope countries often co-operate with 
each other, although some central actors (such as 
the Czech and Hungarian Academies of Sciences 
as well as the Budapest University of Technology 
and Economics) are often located outside the actual 
centrope region. 

17 ●
 



 
 

 
 

 
 

 
  

 

 
 

 
 
 
 
 

  

 

 
 

 

 
 
 

  

 

 

 
 
 

 

Policy conclusions: Shaping the nuclei 
of a cross-border innovation system 

On the one hand, this may reflect the structure of the 
region, in which many foreign direct investors are 
doing research on-site but register patents in other 
regions. On the other hand, the strong co-operation 
with other EU regions also implies that many patents 
invented in centrope are registered elsewhere, and 
therefore that ownership (and economic value) of 
many innovations invented in centrope equally 
accrues elsewhere. 

Thus one strategy of centrope could be to increase 
not only the number of inventors in the region but 
also the number of patent applicants. This might 
conceivably be done by increasing co-operation in 
the region. Among suitable short-term instruments 
towards this purpose, one should mention financial 
incentives (e.g. the cross-border research voucher 

scheme developed and implemented under the 
centrope umbrella) and increased awareness build-
ing (e.g. through information activities, etc.). 

Yet as valuable as they are, these instruments are 
likely to merely alleviate instead of solving the prob-
lem. In particular, funds provided in a cross-border 
context will probably not increase significantly in the 
near future, since national governments are mostly 
interested in financing their respective national in-
novation systems and the sole provision of informa-
tion will hardly generate the large number of projects 
one would like to see emerge in the region. These 
short-term measures should thus be accompanied 
by more long-term, indirect measures (e.g. student 
exchange, English language training) that are comple-
mentary to integration in international networks. 

The research institutions 
of the centrope coun-
tries are well integrated 
into European research 
networks and they also 
often co-operate with 
each other. 
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Annex 1: Universities in centrope
 
Name Location Students 

Austria University of Vienna Vienna 85,708 

University of Economics and Business Administration Vienna 26,825 

Vienna University of Technology Vienna 23,438 

University of Natural Resources and Life Sciences Vienna 9,127 

Medical University of Vienna Vienna 7,381 

Danube University (University for Continuing Education) Krems 5,054 

University of Applied Sciences Campus Wien Vienna 3,215 

University of Music and Performing Arts Vienna Vienna 3,091 

University of Applied Sciences Technikum Vienna Vienna 2,939 

University of Applied Sciences Wiener Neustadt Wiener Neustadt 2,763 

FH Wien University of Applied Sciences of the Economic Chamber of Vienna Vienna 2,362 

University of Veterinary Medicine Vienna 2,320 

IMC University of Applied Sciences Krems Krems 1,750 

St. Pölten University of Applied Sciences St.Pölten 1,698 

University of Applied Arts Vienna Vienna 1,586 

University of Applied Sciences of BFI Vienna Vienna 1,502 

University of Applied Sciences Burgenland Eisenstadt / Pinkafeld 1,453 

Academy of Fine Arts Vienna Vienna 1,211 

Konservatorium Wien University Vienna 908 

Sigmund Freud University Vienna Vienna 716 

Webster University Vienna Vienna 537 

Theresianische Militärakademie Wiener Neustadt 314 

University of Applied Sciences Vienna Vienna 305 

Lauder Business School Vienna 296 

MODUL University Vienna Vienna 231 

New Design University St.Pölten 218 

PEF, Private University of Management Vienna Vienna 79 

Danube Private University Krems 44 

Czech Republic Masaryk University Brno Brno 38,216 

Brno University of Technology Brno 21,695 

Mendel University Brno Brno 10,617 

University of Veterinary and Pharmaceutical Sciences Brno 2,899 

University of Defence Brno 1,912 

STING Academy Brno Brno 941 

Private College of Economic Studies in Znojmo Znojmo 789 

Janáček Academy of Music and Performing Arts in Brno Brno 695 

Karel Engliš College Brno Brno 575 

B.I.B.S – Brno International Business School Brno 478 

Rašín College Brno Brno 464 

College of Business and Hotel Management Brno 359 

NEWTON College Brno Brno 279 

Real Estate College – Institute of Frank Dyson Brno Brno 20 

Hungary University of West Hungary Sopron 14,261 

Széchenyi István University Györ 10,786 

Berzsenyi Dániel Tanárképző Főiskola Szombathely 245 

Theological College of Györ Györ 153 

Slovakia Comenius University in Bratislava Bratislava 24,292 

Slovak University of Technology in Bratislava Bratislava (1 dept. Trnava) 17,697 

University of Economics Bratislava 12,697 

University of Health and Social Work St. Elizabeth Bratislava 11,745 

Trnava University in Trnava Trnava 7,414 

University of Cyril and Method in Trnava Trnava 5,910 

School of Economics and Management in Public Administration in Bratislava Bratislava 4,287 

Paneuropean University Bratislava 4,214 

University in Sládkovičove Sládkovičovo 3,014 

Slovak Medical University in Bratislava Bratislava 2,653 

Police Academy in Bratislava Bratislava 1,478 

University of Central Europe in Skalica Skalica 1,109 

Academy of Performing Arts Bratislava 977 

Academy of Fine Arts and Design Bratislava 616 

Bratislava International School of Liberal Arts Bratislava 57 

Note: data for Austria, the Czech Republic and Hungary refer to 2009/10, data for Slovakia to 2010/11. 
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Annex 2: Clusters in centrope
 
Name web address 

Austria Austrian Aeronautics Industries Group http://www.aaig.at/ 

Austrian Automotive Association www.aaa.or.at/ 

Austrian Traffic Telematics Cluster (ATTC) http://www.attc.at/ 

Environmental cluster Vienna http://www.wirtschaftsagentur.at/service/technologienetzwerke/fokus_umwelt/ 

Food cluster Lower Austria http://www.ecoplus.at/en/ecoplus/cluster/food 

Green building cluster Lower Austria http://www.ecoplus.at/en/ecoplus/cluster/green-building 

ICT cluster Burgenland http://www.ict-burgenland.at/ 

IT cluster Vienna http://it.clusterwien.at/page.aspx 

Life Science Austria Vienna Region (LISAVR) http://www.lisavr.at/siteLayout.php 

Logistics cluster Lower Austria http://www.ecoplus.at/en/ecoplus/cluster/cluster-logistics-lower-austria 

Mechatronics cluster Lower Austria http://www.mechatronik-cluster.at/ 

Mobility cluster Vienna http://www.clusterwien.at/ 

Network Metal http://www.netzwerk-metall.at/ 

Plastics cluster Burgenland http://www.kunststoff-burgenland.at/pages/en/plastics-cluster.php 

Plastics cluster Lower Austria http://www.kunststoff-cluster.at/ 

Rail Technology Cluster Austria (RTCA) http://www.rtca.at/ 

Wellbeing cluster Lower Austria http://rdir.at/ecoplus/cluster/wbc_en/34800.htm 

Czech Republic CEITEC bioinformatics cluster http://www.ceitec-cluster.com/ 

CREA Hydro&Energy http://www.creacz.com/ 

Czech furniture cluster http://www.furniturecluster.cz/?lang=en 

ENERGOKLASTR http://www.energoklastr.cz/cz/ 

Innovation in Transport http://www.nca.cz/cs/katalog-eskch-klastr 

Network security monitoring cluster http://www.nsmcluster.com/en/ 

Water Treatment Alliance http://www.wateralliance.cz/ 

Hungary Arrabona West-Transdanubian regional cluster 
for environmental protection 

Biogas and fermentation cluster 

Content and knowledge-industry cluster http://ttklaszter.pannonprojekt.hu/ 

Hungarian furniture industry cluster http://www.mabuk.hu/index.html 

Hungarian Vehicle Engineering Cluster (HVEC) http://www.engineering-cluster.com/ 

Pannonian automotive cluster http://www.autocluster.hu/content_2-en.html 

Pannonian information technology cluster http://www.it-klaszter.hu/ 

Pannonian local product cluster http://www.zalaifalvak.hu/index.php?cid=394 

Pannonian logistics cluster http://www.panlogklaszter.hu/ 

Pannonian mechatronics cluster http://www.pfa.org.hu/panel / 

Pannonian renewable energy cluster http://www.panenerg.hu/projektek/a-pannon-megujulo-energia-klaszter-szolgaltatasainak-fejlesztese# 

Pannonian textile cluster 

Pannonian thermal cluster http://spahungary.info/index.php 

Pannonian wood and furniture industry cluster http://www.panfa.hu/ 

Professio metal industry and vocational cluster http://professio-gyor.hu/ 

Regional pellet cluster http://www.pannonpellet.hu 

Sopron Region informatics cluster http://www.itklasztersopron.hu/ 

Sopron Region logistics cluster http://www.gysevcargo.hu/en/our_services/logistics/sopron_region_logistics_cluster/ 

T-Arrabona second-tier supplier cluster 

West-Pannonian audiovisual cluster 

West-Pannonian eco-cluster http://www.okoklaszter.hu/ 

West-Transdanubian winery and wine tourism cluster http://www.soproniborvidek.hu/hu/nyertesprojekt.php?link=klaszter 

Slovakia Automotive cluster – West Slovakia (AKS) http://autoklaster.sk/ 

Electronics cluster – West Slovakia (EKS) http://www.elektroklaster.sk/ 

Energy cluster – West Slovakia http://www.enks.sk/ 

Energy cluster centrope http://www.centrope.com/de/newsletter-3-2011/energie-cluster-centrope 

Tourism cluster – West Slovakia http://www.trnava-vuc.sk/ 

Source: own research. 
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