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Abstract:  

In the last two decades the support of clusters has become a useful and frequently used 

tool for the improvement of country, and especially regional competitiveness in many 

countries. Nowadays, clusters are often supported from the public funds through cluster 

programmes in multiple European countries, as well as in the USA, in Japan and South Korea, 

and in many other countries. The duration of clusters support is varying and usually depends 

on the conditions of the cluster programme which provides this support. 

This paper deals with the influence of innovation performance of European countries, 

which is measured with the composite index called “Summary Innovation Index”, on the 

optimal duration of clusters support in these countries. The paper works with the assumption 

that the countries with higher levels of innovation performance, where generally powerful and 

well-established clusters are active, tend to consider shorter periods of time as an optimal 

duration of support from public funds in comparison with the countries having lower levels of 

innovation performance, where clusters do not have such a long tradition and where their 

economical background is on lower levels. In order to be able to accept or to reject this 

hypothesis, a primary research with the participation of 122 different clusters from 24 

European countries was carried out. The clusters themselves, they consider the problem of 

optimal duration of clusters support from public funds as very important and moreover, some 

clusters answered in the survey that they do not consider the lack of financial resources, but 

the short duration of support to be the important problem of their funding. Considering that in 
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the long term Slovakia belongs to the countries with the lowest support of clusters in the 

European Union, an another goal of the paper and the research itself has been the question 

which duration of clusters support from public funds consider Slovak clusters as optimal and 

if the opinions of Slovak clusters on this optimal duration of support from public funds are 

different from the point of view of clusters in the countries, where clusters have a strong 

position and are supported simultaneously on the national, regional, and local levels.  

 

Keywords: clusters, optimal duration of clusters support, cluster programmes.  

JEL codes:  

R120 - Size and Spatial Distributions of Regional Economic Activity 

R580 - Regional Development Planning and Policy 

 

Introduction 

 

Successful clusters are usually located in the countries and regions where a high level of 

science, research, and innovations support is. In the same time, the support of clusters allows 

to improve the relationships among the key economic agents in the region, to mobilize self- 

governing bodies, companies, and academic community; and to find a way how these subjects 

of various interests could actively cooperate. One of the key questions for the clusters 

themselves, as well as for the providers of the support, is in these days the duration of the 

support from public funds reserved for the activities of clusters. 

 

1. Theoretical foundations  

 

The United Nations Industrial Development Organization - UNIDO (2004) defines that 

the clusters support is a process which needs a certain amount of time and which rarely 

generates visible results in the first year of support from public funds. UNIDO, based on the 

evidence in developing countries, specifies that within the time period of three to five years it 

is necessary for clusters to learn how to resolve internal conflicts, how to set the system of 

rules inside the cluster and to build mutual trust among the key actors of the cluster, how to 

build local capacities for the supply and expansion of mutual services, and in case of some 

members of the clusters is necessary a partial change of thinking, too.  Despite this relatively 

long process, it is not appropriate that the clusters support would be provided for an unlimited 



time period, because in this way would be created a prerequisite for the existence of an 

unhealthy addiction of cluster on the support from public funds. Pavelková (2009) claims too, 

that unlimited duration of cluster support can lead to the inefficiency in its management. An 

informal alliance of European clusters called „CLOE - Clusters linked over Europe” (2006) 

states that the support for clusters is often planned and co-financed on the country and 

regional level for a period of 18 months, with the possibility of extension for another 18 

months. After these three years, the cluster should be self-contained and no further country or 

regional subventions should be necessary. 

OECD (2007) declares that the cluster programmes, which are focused on the 

engagement of key actors, building of networks and partnerships, last usually three to five 

years. Some programmes have also so called initial phase which precedes other stages of 

programme. Even though there exists a limited number of assessment methods for the 

evaluation of the efficiency of these programmes, the up to now realized research and proofs 

signalise that the period of three years is not long enough to fulfil the goals and expectations 

of the programme. The time period of less than three years is usually insufficient for cluster to 

become independent, too. It appears so that the period of four years is more realistic for the 

minimum duration of any programme for the support of clusters (OECD, 2007).  

The cluster programmes differ from each other a lot, not only by the maximal amount of 

cluster support, but also by the duration of funding  (Lämmer-Gamp, T., Meier zu Köcker, G., 

Christensen, T.A (2011).    

OECD, 2007; Lämmer-Gamp, T., Meier zu Köcker, G., Christensen, T.A., 2011; 

Andersson, G., Larsen, K., Sandström, A., 2010; Ministry of Education, Culture, Sports, 

Science and Technology - MEXT, 2006 and Longhi, 2008 deal with the implementation of 

cluster policies and the duration of cluster programmes in several countries. The Korean 

programme “Innovative Cluster Cities” was built for the period of five years. The Swedish 

programme VINNVÄXT offers the possibilities of funding for more than ten years. The 

Norwegian “Centres of Expertise programme” uses also the period of ten years, however this 

programme is divided in three phases with formal milestones, which have to be fulfilled in 

order to continue in funding of this programme. The programme BioRegio in Germany 

functioned for eight years. The Japan cluster programmes „MEXT Knowledge Clusters“ and 

„METI Industrial Clusters“  were built for the programming period of five years. The French 

programme “Pôles de compétitivité“ is trying to invest in the best international clusters with 

French participation. The programming period for this programme is only three years, 



including the selection phase. Taking into the consideration the scale of these projects, this is 

an obstacle for the members of the cluster, because it involves large and challenging projects 

in the area of research and development. 

 

Table 1: Funding of clusters in selected countries 

Country Programme/Policy   Year of 
creation  

Length of 
a cycle  

Total budget of 
programme 

Canada NRC Technology Cluster Initiatives 2000 5 years  EUR 342  million  

France Pôles de compétitivité 2005 3 years  More than 1.5 billion 
EUR  

Germany  BioRegio 1995 8 years   EUR 95 million  
InnoRegio 1999  7 years   EUR 110 million   
Zentrales Innovationsprogramm 
Mittelstand – Fördermodul 
Netzwerkprojekte (ZIM NEMO)  

2008 4 years  EUR 52.5 million 

Italy Technological Districts 2003  4 years   Not available 

Japan MEXT Knowledge Clusters 2001 5 years   Not available 

METI Industrial Clusters 2001  5 years   Not available 
South Korea Innovative Cluster Cities 2004  5 years   EUR 150 million 

(approximately)  
Denmark Innovation Networks Denmark  2005 4 years  EUR 10 million p.a. 
Norway Norwegian Centres of Expertise  2006 10 years  EUR 8.3 million p.a. 

Arena Program  2002 5 years  EUR 5 million p.a. 
Sweden Vinnväxt  2002 10 years  EUR 8.8 million p.a. 

Regional Cluster Program  2005 5 years  EUR 6.8 million  
Finland Strategic Centres for Science, 

Technology and Innovation  
2006 5 years  EUR 180 million 

Iceland Strategic Research Program for 
Centres of Excellence and Research 
Clusters  

2009 7 years  EUR 6.8 million 

Source: Author’s own design based on OECD (2007) and Lämmer-Gamp, T., Meier zu Köcker, G., Christensen, 
T.A (2011). 

 
For multiple cluster programmes (Polish Cluster Support Schemes: Support for the 

development of Supra-Regional Clusters and Cluster Creation in Eastern Poland; Regional 

Growth Agreements in Iceland; Cluster Offensive Bayern in Germany and Corallia Cluster 

Initiative „Semiconductor-Nano/Microelectronics-Embedded Systems in Greece in Greece) 

does not exist these days a time frame, when the programme should be ended Lämmer-Gamp, 

T., Meier zu Köcker, G., Christensen, T.A (2011). 

 

2. Methodology and hypotheses 

 

The empirical investigation is based on an extensive primary research. A total of 828 

clusters were addressed during the year 2011 in 31 European countries with a total of 122 



correctly completed questionnaires from 24 European countries. The response rate was     

14.73 %. The country proportion in the sample is shown in the following Figure 1.  

 

Figure 1: Number of clusters participating in a questionnaire survey in the individual countries 

 
Source: Author’s own materials 

 
Two following hypotheses were prepared and tested in order to determine the opinions 

of European clusters on the optimal duration of clusters support from public funds: 

 

• Hypothesis nr. 1: The representatives of clusters in the countries with lower level of 

innovation performance consider longer periods of time more appropriate for the 

optimal duration of clusters support than the representatives in the countries with 

higher level of innovation performance. 

• Hypothesis nr. 2: The majority of clusters representatives in the European countries, as 

well as the majority of clusters representatives in Slovakia consider as optimal 

duration of the clusters support the time period of five years minimum. 

 



The former hypothesis requires innovation performance country classification. The 

source for its evaluation is Innovation Union Scoreboard 2010 and the main classification tool 

known as Summary Innovation Index. With respect to this index, the European countries are 

divided into four groups – innovation leaders, innovation followers, moderate innovators and 

modest innovators. In this research, the first two groups are considered as the countries with a 

higher level of innovative performance, the third and the fourth groups are defined as the 

countries with a lower level of innovative performance. In both selected samples there are a 

sufficient number of statistical units - 51 clusters (41.80 %) with the higher level and 71 

clusters (58.20%) with the lower level of innovative performance. 

 
Table 2: Classification of clusters according to the findings of Innovation Union Scoreboard for 2010 

 Number  in %  
Clusters in the countries of innovation leaders 34 27.9 
Clusters in the countries of innovation followers 17 13.9 
Clusters in the countries of moderate innovators 63 51.6 
Clusters in the countries of modest innovators 8 6.6 

Total 122 100.0 
Source: Authors’ own materials 

 
The findings of empirical research are clusters with different innovative performance 

tested with the help of Kruskal-Wallis test and pair comparisons using Mann-Whitney tests 

with Bonferroni correction in order to determine whether or not it is possible to generalize the 

equality in the share of public funds in various groups of countries depending on their 

innovative performance. 

Kruskal-Wallis test (Sheskin 2007, Hudec et al, 2007) presents a non-parametric 

alternative to the single-factor analysis of variance. It is used to compare medians of more 

than two independent populations providing that the conditions for the use of classical 

parametric analysis of variance are not met. Kruskal-Wallis test requires neither the fulfilment 

of the condition for statistical homogeneity of variance nor the normality of distribution. If the 

null hypothesis is rejected, there is a difference between a minimum of one pair of medians. 

After the rejection of the null hypothesis in the Kruskal-Wallis test, a post-hoc test is 

performed with some suitable properties according to the type of data – the Mann-Whitney 

test with Bonferroni inequality correction. The Mann-Whitney U-test belongs to more 

powerful non-parametric tests. In order to minimise errors of the second kind, the level of 

significance is corrected with Bonferroni correction (Field, 2005; Monroe, 2006).   

 



3. Optimal duration of clusters support  

 

The first hypothesis deals with the optimal duration of clusters support from public 

funds. From the  final evaluation of clusters’ answers concerning the optimal duration of 

clusters support from public funds it can be observed, that the majority of clusters 

representatives (104 out of 117; 88.89 %) answered that the optimal duration of clusters 

support from public funds should be at least three years. Only three representatives of clusters 

(2.56%) do not consider cluster support from public funds for a right solution. On the other 

hand, almost 30% of clusters representatives consider the time period of 6 and more years as 

optimal duration of clusters support from public funds. Altogether with the representatives of 

clusters, who consider 5 years to be the optimal duration of clusters support from public 

funds, the majority of clusters representatives included in the survey  (60 clusters; 51.28%) 

claims that the minimal duration of clusters support from public funds should be 5 years.  

 
Figure 2: The optimal duration of clusters support from public funds according to the opinions of cluster 

representatives 

 
Source: Author’s own materials 

 

The hypothesis concerning the optimal duration of clusters support from public funds is 

based on the assumption that the clusters in the countries with higher levels of innovation 

performance do not need for their activity the same long time period of support duration from 



public funds as the clusters in the countries with lower levels of innovation performance. The 

reason for such a formulation of this hypothesis is mostly the pro-cluster oriented 

environment in the countries with higher levels of innovation performance, which should 

allow to clusters faster and easier realization of multiple activities (e.g. in the first phases of 

cluster lifecycle). After the realization of these activities the clusters will not be so dependent 

on the funding from public funds and they will be trying to fulfil their goals thanks to their 

own sources from membership fees and revenues from their activities. On the other hand, the 

clusters in the countries with lower levels of innovation performance do not have defined very 

often their goals in a clear and precise way, and they do not have sufficient experiences with 

the cooperation within a cluster, so it is possible that they will need (at least in the beginning) 

a longer time period for the duration of their support from public funds.  

     
Kruskal-Wallis test 
 
H0: µ1 = µ2 = µ3 = µ4 
H1: non H0  
 

Table 3: The comparison of the optimal duration of clusters support from public funds in different groups of 
countries 

The classification of clusters according to 
the innovation performance of the country 
of their origin 

Number of 
clusters 

Average 
rank 

Minimal level of 
statistical significance to 
reject the null hypothesis  

Clusters in the countries of innovation leaders 33 70.15 

p-value 0.000 

Clusters in the countries of innovation 
followers 

15 77.27 

Clusters in the countries of moderate 
innovators 

61 52.75 

Clusters in the countries of modest innovators 8 26.44 
Total 117  
0.000 < 0.05 ⇒ H0 is rejected (the differences in the opinions of clusters representatives on the optimal 
duration of clusters support from public funds in various groups of countries classified according to 
their innovation performance are statistically significant, hence it is necessary to carry out their pair 
wise comparison via Mann-Whitney tests with Bonferroni correction) 

Source: Author’s calculations based on the IBM SPSS Statistics outputs 

 
 
 
 
 
 
 
 
 
 
 
 



Mann-Whitney tests with Bonferroni correction  
 
H0: µ1 = µ2  
H1: µ1 ≠ µ2 

H0: µ1 = µ3  
H1: µ1 ≠ µ3 

H0: µ1 = µ4  
H1: µ1 ≠ µ4 

H0: µ2 = µ3  
H1: µ2 ≠ µ3 

H0: µ2 = µ4  
H1: µ2 ≠ µ4 

H0: µ3 = µ4  
H1: µ3 ≠ µ4 

 
 

Table 4: Pair wise comparison of the optimal duration of clusters support from public funds in different groups 
of countries  

The classification of clusters according to the 
innovation performance of the country of their 
origin 

Number of 
clusters 

Average 
rank 

Minimal level of 
statistical significance 

to reject the null 
hypothesis  

Clusters in the countries of innovation leaders 33 23.50 
p-value 0.433 Clusters in the countries of innovation followers 15 26.70 

Total 48  
0.433 > 0.00833 ⇒H0 is valid (the differences in the opinions of clusters representatives on the optimal 
duration of clusters support from public funds in the countries of innovation leaders and innovation 
followers are not statistically significant) 
Clusters in the countries of innovation leaders 33 56.89 

p-value 0.012 Clusters in the countries of moderate innovators 61 42.42 
Total 94  
0.012 > 0.00833 ⇒H0 is valid (the differences in the opinions of clusters representatives on the optimal 
duration of clusters support from public funds in the countries of innovation leaders and moderate 
innovators are not statistically significant) 
Clusters in the countries of innovation leaders 33 23.76 

p-value 0.002 Clusters in the countries of modest innovators 8 9.63 
Total 41  
0.002 < 0.00833 ⇒H0 is rejected (the differences in the opinions of clusters representatives on the 
optimal duration of clusters support from public funds in the countries of innovation leaders and modest 
innovators are statistically significant) 
Clusters in the countries of innovation followers 15 51.40 

p-value 0.006 Clusters in the countries of moderate innovators 61 35.33 
Total 76  
0.006 < 0.00833 ⇒H0 is rejected (the differences in the opinions of clusters representatives on the 
optimal duration of clusters support from public funds in the countries of innovation followers and 
moderate innovators are statistically significant) 
Clusters in the countries of innovation followers 15 15.17 

p-value 0.001 Clusters in the countries of modest innovators 8 6.06 
Total 23  
0.001 < 0.00833 ⇒H0 is rejected (the differences in the opinions of clusters representatives on the 
optimal duration of clusters support from public funds in the countries of innovation followers and 
modest innovators are statistically significant) 
Clusters in the countries of moderate innovators 61 37.00 

p-value 0.019 Clusters in the countries of modest innovators 8 19.75 
Total 69  
0.019 > 0.00833 ⇒H0 is valid (the differences in the opinions of clusters representatives on the optimal 
duration of clusters support from public funds in the countries of moderate innovators and modest 
innovators are not statistically significant) 

Source: Author’s calculations based on the IBM SPSS Statistics outputs 

 

The comparison of opinions of clusters’ representatives on the optimal duration of 

clusters support from public funds in different groups of countries sorted according to the 

level of innovation performance did not achieved the results as expected according to the 

formulation of hypothesis nr. 1. According to this hypothesis the clusters in countries with 



lower levels of innovation performance should consider longer periods of time more 

appropriate for the optimal duration of clusters support from public funds than the clusters in 

the countries with higher levels of innovation performance. The results of research revealed 

the opposite. The longest duration of clusters support from public funds is considered as 

optimal by the clusters in the countries of innovation followers and by the clusters in the 

countries of innovation leaders, i.e. the clusters in the countries with higher levels of 

innovation performance. On the other hand, the clusters in the countries with lower levels of 

innovation performance do not consider so long time periods to be necessary for the support 

of their activity from public funds, a contradiction with the hypothesis. During the 

comparison were identified multiple statistically significant differences among groups, too. 

The clusters in the countries of innovation followers tend to prefer longer duration of clusters 

support from public funds than the clusters in the countries of moderate and modest 

innovators. The observed differences are statistically significant. Similar statistically 

significant differences were identified among the clusters in the countries of innovation 

leaders and in the countries of modest innovators.  

 

4. The comparison of European and Slovak clusters’ preferences 

 

The opinions of the representatives of European and Slovak clusters on the optimal 

duration of clusters support from public funds are similar. Only three representatives of 

clusters, which participated in the survey, do not consider the clusters support from public 

funds for a correct solution (the representatives were from the clusters in Switzerland, 

Germany, and Poland). The representatives of thirteen European clusters (11.11%), none of 

them from Slovakia, presume that the duration of clusters support from public funds should 

be at most 2 years. The representatives of other clusters think that the duration of clusters 

support from public funds should last at least three years. The majority of representatives of 

European as well as Slovak clusters think that the optimal duration of clusters support from 

public funds should be at least 5 years. This opinion have 51.28% of European clusters 

representatives and 57.14% of Slovak clusters representatives, which participated in our 

survey. Therefore the hypothesis nr. 2 is valid and this fact could be interesting for the 

designers and governing bodies of clusters’ programmes in Europe. Multiple representatives 

of clusters claimed that the amount of financial resources which they get from public funds, 

mainly through the clusters programmes, is satisfactory, but the period of three years for this 



support duration is too short for the optimal utilization of these resources considering the 

sustainability of the cluster after the end of support from public funds. 

 

Table 5: The optimal duration of clusters support from public funds according to the opinions of cluster 
representatives in Europe and in Slovakia 

The optimal duration of clusters 
support from public funds 

Number of clusters 
studied in Europe 

in % Number of Slovak 
clusters 

in % 

I do not consider the cluster support 
from public funds for a correct 
solution 

3 2.6 0 0 

1 year 3 2.6 0 0 
2 years 7 6.0 0 0 
3 years 29 24.8 4 28.6 
4 years 15 12.8 2 14.3 
5 years 26 22.2 5 35.7 
6 years and more 34 29.1 3 21.4 
Total 117 100.0 14 100.0 

Source: Author’s own materials 

 
Conclusion 

 

The formulation of aforementioned hypothesis that “the representatives of clusters in the 

countries with lower level of innovation performance consider longer periods of time more 

appropriate for the optimal duration of clusters support than the representatives in the 

countries with higher level of innovation performance” is not true and we can reject this 

hypothesis. The representatives of clusters in the countries with higher levels of innovation 

performance are those, who consider longer time intervals of clusters support duration from 

public funds for optimal than the representatives of clusters from the countries with lower 

levels of innovation performance. The reason, why it is so, is presumably the wider offer of 

public funds, which the clusters in the pro-clusters oriented countries have at their disposal. 

Within the scope of this offer they can react to the programmes, calls or funds, which are to 

be realized in longer time intervals. On the other hand, the clusters in the countries with lower 

levels of innovation performance have, excluding some exceptions, a pretty limited offer of 

financial resources from public funds and they accept any offer as soon as the opportunity to 

get funding from public funds arises, without taking into consideration the duration of this 

support from public funds. This difference in current situation in respective countries is 

reflected in the opinions of clusters’ representatives on the optimal duration of clusters 

support from public funds. Multiple representatives of the clusters in the countries of 

moderate and modest innovators responded that they are not able to imagine the duration of 

clusters support from public funds longer than four years. An another possible explanation 



why the clusters representatives in the countries with higher levels of innovation support 

consider longer duration of clusters support from public funds to be important than the 

representatives of clusters in the countries with lower levels of innovation performance is the 

fact that they have more positive experiences with the cluster programmes which exist five 

and more years. 

On the other hand, the hypothesis nr. 2, which states that the majority of representatives 

of clusters in European countries, as well as the majority of clusters representatives in 

Slovakia, consider for optimal duration of clusters support the minimum period of five years, 

is true. Slovak clusters belong to the exceptions among the countries with lower level of 

innovation performance, because their representatives consider quite a long period of clusters 

support duration from public funds for optimal. This attitude is more typical for clusters from 

the countries with higher levels of innovation performance. Based on this attitude of Slovak 

clusters, as well as based on the examples of successful cluster programmes in Europe, Japan, 

South Korea or Canada, it would be appropriate, in case when selected Slovak clusters will be 

supported from public funds, that the amount of this support, not necessarily higher, would be 

divided not in the period of three but in the time period of five years. The fact, that they are 

the recipients of the support from public funds not for three but for five years, can motivate 

clusters to the strategic way of thinking, to defining not only short-term but also mid- and 

long-term goals, as well as to support higher levels of cluster sustainability after the end of its 

support from public funds.  
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