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Abstract: Entrepreneurship is an active field of research, having known a major
increase in interest and publication levels in the last years (Landström et al., 2012). 
Within this field recently there has been an increasing interest in understanding why
some regions seem to have a significantly higher entrepreneurship activity compared
to others. In line with this research field, we would like to investigate the differences 
in entrepreneurial activity among the Romanian counties (NUTS 3 regions). While
the classical research paradigm in this field is to conduct a temporally stationary 
analysis, we choose to use a time series clustering analysis to better understanding
the dynamics of entrepreneurial activity between counties. Our analysis showed that
if we use the total number of new privately owned companies that are founded each
year in the last decade (2002-2012) we can distinguish between 5 clusters, one with
high total entrepreneurial activity (18 counties), one with above average activity (8
counties), two clusters with average and slightly below average activity (total of 18
counties) and one cluster with low and declining activity (2 counties). If we are
interested in the entrepreneurial activity rate, that is the number of new privately 
owned companies founded each year adjusted by the population of the respective
county, we obtain 4 clusters, one with a very high entrepreneurial rate (1 county),
one with average rate (10 counties), and two clusters with below average
entrepreneurial rate (total of 31 counties). In conclusion, our research shows that
Romania is far from being a homogeneous geographical area in respect to
entrepreneurial activity. Depending on what we are interested in, it can be divided in
5 or 4 clusters of counties, which behave differently as a function of time. Further 
research should be focused on explaining these regional differences, on studying
the high performance clusters and trying to improve the low performing ones.
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1. Introduction
Entrepreneurship is a relatively new field of interest in economics research, its
emergence occurring in the second half of the 20th century. Before that period, most
of the research focused on the large enterprises, as they were seen as the engine
of economic growth and innovation (Faria et al., 2010). 
Due to recent technological development and economic instability, small enterprises 
are now 99% of the total number of companies in the European Union, providing 2/3
of the jobs in the private sector (Dodescu and Badulescu, 2009), having therefore
turned entrepreneurship into a significant and independent research field.



Our paper aims at highlighting the differences in entrepreneurial activity among the
Romanian counties (NUTS 3 regions), by using a time series clustering analysis to
better understanding the dynamics of entrepreneurial activity between counties.
The paper is organized as follows: in the first part we briefly review the literature on
entrepreneurship as endogenous factor of regional development and, particularly,
on previous findings related to the way that entrepreneurial activity clusters on
certain regions.
We review main studies and their findings on several regional clusters, focusing on
most recent researches. In the second part we present the research methodology 
and selection and definition of variables. The main part is assigned to presenting the
analysis itself and its main findings concerning the groups identified as clustering the
entrepreneurial activity within Romanian counties. Finally, we briefly conclude and
draw main directions to continuing studies.

2. Overview on literature about entrepreneurial activity and its clustering
An important reason for studying entrepreneurship is that economic growth is
strongly correlated with an abundance of small, entrepreneurial firms (Glaeser et al.,
2010) and the causal relationship between the two could bring important information
regarding growth models.
Defining entrepreneurship has proven to be a complex endeavor, as there are many
opinions as to what exactly and entrepreneur is, and where the line should be drawn
between entrepreneurial and non-entrepreneurial activity. Some definitions focus on
the innovative aspect of the new enterprise, such as the classical definition given by 
Schumpeter, i.e. “the doing of new things or the doing of things that are already being
done in a new way” (Schumpeter, 1947:151), while other researchers choose to use
a more broad definition and include in this field all new privately owned companies,
the entrepreneur becoming a person that either works for himself or that starts a new
company (Van Der Sluis et al., 2008:803), and some even think of entrepreneurship
as a new factor of production, in addition to the classical land, labor and capital ones 
(Cuervo et al., 2007).
The field of entrepreneurship has been investigated from multiple perspectives and
theoretical points of view. The first approaches were close related to the
psychological theories, and investigated the entrepreneur as a person, trying to
determine the general traits and characteristics that differentiated him from the other 
businesspersons. The focus later widened to include company characteristics and
even regional and country characteristics. The main theoretical models in this field
focused on one or more of these levels, and can be divided into Economic,
Psychological, Socio-Cultural and Managerial approaches (Veciana, 2007).
Theories of regional development can be generally dived into two categories (Martin
and Sunley, 1998): theories that believe regions will inevitable diverge, as a
consequence of economies of scale and agglomeration, and theories that believe
regions will eventually converge, and differences between them should reduce in
time as a consequence if imitation and complementarities (Garofoli, 2002). 
Studies have shown that entrepreneurial activity tends to cluster, or agglomerate in
certain regions, and that this might lead to a divergence effect. The assumed origins
of entrepreneurial clustering are lower costs, better amenities and human capital in
some areas (Glaeser et al., 2010). Another factor is the diffusion of information and
capital to other companies upstream and downstream (Khan and Ghani, 2004).



This “spillover effect” in entrepreneurship has been investigated and confirmed in
several studies (Anselin et al., 1997; Montoro-Sánchez et al., 2011). For instance in
the case of USA the effect seems to be positive and limited to a 50 mile (~80 km) 
radius around the Universities and Research and Development (R&D) centers, and
transcending state boundaries (Anselin et al., 1997). 
From this perspective our paper is a macro-economical level analysis under the
Economical approach, investigating the possible causes of differential regional
entrepreneurial development at a county level. From a theoretical standpoint we are
hoping to find evidence in support of the Theory of the endogenous regional
development, in the sense that we believe the differences in regional entrepreneurial
activity could be attributed to characteristics of the regions themselves and more
specifically to various spill-over effects of transferring knowledge from universities
and R&D institutes to the private sector leading to increased innovation, as
suggested by some authors (Karlsson et al., 2009).
An early approach to regional clustering sought to compare countries and groups of
countries, however more recently the unit of analysis has become much smaller,
focusing on regions within countries and even on metropolitan areas. This
development is attributed to the discovery that inter-country variance is most of the
time smaller then intra-country variance (Martin and Sunley, 1996).
Some studies have investigated the clustering of entrepreneurial activity within
several countries, and as shown in Table 1, their results indicate that entrepreneurial
activity if far from being homogeneous within countries.

Table 1: A selection of previous studies in the field
Study Country Analysis

level
Results

Delgado et al., 2010 USA 171 units Significant differences by
region and sector

Glaeser et al., 2010 USA 4 regions Significant differences by
region and sector

Kronthaler, 2005 Germany 97 regions Significant differences by
region

Rocha and
Sternberg, 2005

Germany 97 regions Significant differences by
region

Unger and Chico,
2004

Mexico 3 regions Significant differences by
region and sector

3. Research methodology
Previous studies regarding entrepreneurial clustering at a geographic level have
generally been interested in static clustering; that is they investigated the clustering
of regions at a certain time point.
In contrast with this methodology, we believe if would be more informative to perform 
a time series geographic clustering analysis.

3.1 Variables investigated
In the following section we provide detailed information regarding our variables,
chosen indicator and information sources.



3.1.1 Entrepreneurship
We choose to use as a measure of entrepreneurship the total number of new
companies that have been open in a certain time frame, as suggested by other 
researchers (Van Der Sluis et al., 2008) and as done in previous research regarding
Romanian entrepreneurial activities (Sipos-Gug, 2012).
For this purpose we collected the data regarding the total number of new enterprises 
registered every year, in every county (NUTS3 region) in Romania for the past
decade (2002-2012). The data were collected from the National Trade Registry and
are publicly available (ONRC, 2013).

3.1.2. Population – regional entrepreneurial supply
We are also interested in the “supply of entrepreneurs” (Glaeser et al., 2010) in every 
region, and so we decided to investigate the number of entrepreneurs per region
population.
This indicator was calculated as the total number of companies newly registered in
a year in every county divided by the total population of the said county in that year.
This indicator is only an approximation of the actual entrepreneurial supply, as 
several companies might well be founded by the same individual; however it is the
best indicator we could construct.
Data regarding population were obtained from the National Statistics Bureau, and
are publicly available (INS, 2013).

3.1.3. Academic activity
As academic research and activity is believed to play an important role in
entrepreneurial clustering, we collected data regarding the number of Universities 
focused on research in every county, and the results and shown in Table X. The data
were collected from the official Romanian Classification of Universities (Monitorul
Oficial al României, 2011).

Table 2: The number of Universities focused on research in every county
NUTS3 Region Number of Universities
Bucuresti 11
Cluj 4
Iasi 4
Timis 4
Brasov 2
Constanta 2
Dolj 2
Sibiu 2
Bihor 1
Galati 1
Mures 1

Source: Monitorul Oficial al României, no. 637/2011



4. Data analysis. Discussion and main findings
Data analysis was conducted using R 2.15.13. Cluster analysis was performed with
the package pdc developed by Brandmaier (2011). While there are a high number 
of different methods proposed for cluster analysis of time series (Rani and Sikka,
2012), the PDC method is easy to use, equally reliable, and available freely as a R
package.

4.1. Cluster analysis A - entrepreneurial activity
The embedding dimension for the time series cluster analysis was chosen using the
Minimum Entropy Heuristic (MinE) and set to 3.
Permutation distribution clustering (PDC) analysis was conducted with 3 embedding
dimensions and 1 time dimension, and the resulting dendrogram is presented in
Figure 1.

Figure 1: Dendrogram resulted from PDC of NUT3 Regions in function of yearly 
number of new enterprises (2002-2012)

We decided to choose the number of clusters as 5, as it seems to offer the best
compromise between parsimony and obtaining detailed information with practical
implications.
Table 3 shows the grouping of NUTS3 regions into clusters based on the evolution
of new privately owned companies over the investigated time period. Regions 
marked with an “*” have at least one Research University in them.
In order to test whether the presence of a Research University could be an
explanation for the differences between clusters, we resorted to a chi-squared
crosstab test. The resulting statistic χ2 (4) = 2.771 has an associated p value of
0.597, therefore we cannot claim that there are significant differences between
clusters based on the presence of the universities.
In order to more easily describe the clusters we resorted to a graphical
representation of the cluster centers as a function of time. From Figure 2 we can
easily notice that Cluster A5 has a constant higher number of new companies per 
year then the other clusters. Cluster A2 seems to have an above average
entrepreneurial activity, while Cluster A4 fits the average national distribution.
Cluster A1 seems to have a slightly below average entrepreneurial activity, and then
reach the average in 2012. Cluster A3 starts slightly below average, and after 



reaching the average in 2003 shows a strong decline in entrepreneurial activity up
to 2012.
Table 3: Clustering of NUTS3 regions as a function of yearly number of new
enterprises (2002-2012)

Cluster A1 Cluster A2
Cluster 
A3 Cluster A4 Cluster A5

Alba Arad Harghita
Bistrita-
Nasaud Bihor* Ilfov

Arges Bacau Vaslui Caras-Severin Botosani Mures*
Constanta
* Dolj* Dambovita Braila Neamt

Giurgiu Galati* Gorj Brasov* Olt

Ialomita Hunedoara Iasi*
Bucuresti
* Salaj

Mehedinti
Maramure
s Prahova Buzau Satu Mare
Timis* Suceava Calarasi Sibiu*

Vrancea Valcea Cluj*
Teleorma
n

Covasna Tulcea

Figure 2: Graphical representation of cluster centers in Clustering A

The distance between clusters varies from one year to another; however it doesn’t
seem to be influenced by the economic crisis and on the long term the low
performance cluster seems to diverge more and more from the rest.

4.2. Cluster analysis B - “entrepreneurial supply” 
The rate of new privately owned companies per 1000 inhabitants was then analyzed
using PDC in order to identify clusters of entrepreneurs.
The embedding dimension for the time series cluster analysis was chosen using the
Minimum Entropy Heuristic (MinE) and set to 3.

Cluste
r 1

Cluste
r 2



Permutation distribution clustering analysis was conducted with 3 embedding
dimensions and 1 time dimension, and the resulting dendrogram is presented in
Figure 3.

Figure 3: Dendrogram resulted from PDC of NUT3 Regions in function of yearly 
number of new enterprises (2002-2012) per 1000 inhabitants

We decided to choose the number of clusters as 4, as it seems to offer the best
compromise between parsimony and obtaining detailed information with practical
implications.
Table 4 shows the grouping of NUTS3 regions into clusters based on the evolution
of the rate of new privately owned companies per 1000 inhabitants over the
investigated time period. Regions marked with an “*” have at least one Research
University in them. In order to test whether the presence of a Research University 
could be an explanation for the differences between clusters, we resorted to a chi-
squared crosstab test. The resulting statistic χ2 (3) = 4.812 has an associated p value
of 0.307, therefore we cannot claim that there are significant differences between
clusters based on the presence of the universities.

Table 4: Clustering of NUTS3 regions as a function of yearly number of new
enterprises (2002-2012) per 1000 inhabitants

Cluster B1 Cluster B2 Cluster B3 Cluster B4

Arad Alba Bucuresti* Bacau Gorj
Arges Constanta* Bihor* Ialomita

Covasna Dolj* Bistrita-Nasaud Ilfov
Galati* Harghita Botosani Maramures

Iasi* Hunedoara Braila Mehedinti

Mures* Olt Brasov* Neamt
Sibiu* Satu Mare Buzau Prahova

Teleorman Timis* Calarasi Salaj
Tulcea Caras-Severin Suceava

Vrancea Cluj* Valcea



Cluster B1 Cluster B2 Cluster B3 Cluster B4

Dambovita Vaslui
Giurgiu

In order to more easily describe the clusters we resorted to a graphical
representation of the cluster centers as a function of time. From Figure 4 we can
easily notice that Cluster 1 has a rapid increase in the rate of new enterprises per
1000 inhabitants from 2002 to 2005, and then an above average but approaching
average performance up to 2012. Cluster 3 has an average and slightly above
average performance. Clusters 2 and 4 have a below average performance, with
Cluster 2 slightly outperforming Cluster 4 over the majority of the investigated period.

Figure 4: Graphical representation of cluster centers in Clustering B

The distance between clusters varies from one year to another and like in the case
of the clusters of section 4.1; it also doesn’t seem to be influenced by the economic
crisis. However in this case on the long term all the clusters seem to converge.

5. Conclusions and implications
Following the conclusions of similar studies of entrepreneurial clustering (see Table
1), we have also shown Romania is far from being one homogenous area when it
comes to entrepreneurs and entrepreneurial supply. Some regions have a much
higher entrepreneurial activity then others, and this tendency seems to be rather
stable in time.
Therefore study also brings some information regarding the question of whether
regional clustering is accompanied by a divergence or a convergence effect, which
has been an active debate in current research (Nijkamp and Abreu, 2009). It would
seem that from a time series point of view, there are alternating points of
convergence and divergence. Further analysis is required; however from Figures 2
and 4 one can see this alternating pattern. Furthermore, while it would seems that
on the long term convergence occurs regarding the supply of entrepreneurs, in the
case of entrepreneurial activity as a whole one can actually see a tendency for 
divergence. We can conclude therefore that while convergence needs further study,
it doesn’t seem to be a linear function of time.

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Average



We could not replicate the results of previous studies regarding a relationship
between entrepreneurial activity and the presence of a higher education institution
research programs (Anselin et al., 1997; Montoro-Sánchez et al., 2011). This might
suggest that in the case of Romania the spill-over effect might not be as strong in
the case of other countries, however further research is needed.
Regarding the relationship between entrepreneurial activity and the “supply of
entrepreneurs” proposed by some authors (Glaeser et al., 2010), the fact that the
counties cluster differently on entrepreneurial supply then they do on general activity,
might suggest that in our case this relationship is weak, however its significance was 
not tested, and further studies will be required before we can draw any conclusions.
Our research has several implications for further research and policy making.
First of all, cluster analysis is primarily and exploratory tool, and as such we cannot
assert as to why these differences have occurred, however now that we have
identified them we can use this model to guide further research, such as case study
or attempt for causal model building.
Secondly, future policy should take these clusters into account. They seem to be
rather stable in time and as such very likely would require external intervention in
order to prevent low performance clusters from remaining at the current level, or 
even from diverging further from the average. While the opinion regarding the
possibility and success of cluster based policy change is disputed (Glavan, 2008), 
the free market mechanism alone, at least for the investigated period and in the case
of Romania, does not seem to reduce the disparity between regions.
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