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Abstract
In this paper the Regional Entrepreneurship and Development Index (REDI) has been
constructed for capturing the contextual features of entrepreneurship across EU regions. The
REDI method builds on the National Systems of Entrepreneurship Theory and provides a way to
profile Regional Systems of Entrepreneurship. Important aspects of the REDI method including
the Penalty for Bottleneck (PFB) analysis, which helps identifying constraining factors in the
Regional Systems of Entrepreneurship. The paper portrays the entrepreneurial disparities
amongst EU regions and provides country and regional level, tailor-made public policy
suggestions to improve the level of entrepreneurship and optimize resource allocation over the
different pillars of entrepreneurship.
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Introduction

1.1

Entrepreneurship as a driver of regional development

Entrepreneurship is widely seen as an important driver of economic development, employment
and productivity growth. This belief is underlined by a large literature that addresses both the
determinants and outcomes of entrepreneurship at different levels of analysis. It is also
extensively perceived that entrepreneurship is a complex phenomenon that is driven by
individuals but embedded in a wider economic and societal context. In other words, it is
recognized that although actions by individuals drive the entrepreneurial process in regions, the
wider regional context regulates the quality and outcomes of this process (Acs et al., 2014a).
Herein lies an important gap: while the phenomenon of entrepreneurship has been extensively
studied at both the individual and contextual levels, the complex recursive relationships
between the two levels have not received much attention. This is a major shortcoming, since it is
the interaction between individuals and their contexts that ultimately determines the
magnitude of economic and societal benefits delivered through entrepreneurship. The present
study addresses this gap by developing a complex index of regional entrepreneurship – the REDI
index – that incorporates both individual and regional levels of analysis.
While there is no generally accepted definition of entrepreneurship that covers all levels of
analysis, there is a broad agreement that entrepreneurial behaviors and actions comprise
multiple dimensions, such as opportunity recognition, risk taking, resource mobilization,
innovation, and the creation of new organizations. The impacts of such behaviors and actions are
equally varied and can include value creation, job creation, knowledge spillovers, and ‘creative
destruction’ (Autio, 2005, 2007; van Praag and Versloot, 2007). From the perspective of
economic development, the range of different activities and outcomes associated with
entrepreneurship suggests that a multidimensional definition of entrepreneurship is probably
more suited to understanding the economic and societal benefits generated by entrepreneurs.
This is in contrast with most empirical investigations, which tend to rely on a simple, onedimensional operationalization of entrepreneurship, such as self-employment rate, small
business ownership rate, or new venture creation rate. Such activity or attitude measures are
uni-dimensional and identify the percentage of population that is engaged or willing to engage
in entrepreneurial activity. A major shortcoming of uni-dimensional measures that they do not
capture differences in the quality of entrepreneurial activity, such as creativity, innovation,
knowledge and technology intensity, value creation, or orientation and potential for high
growth. For a more complete understanding of how entrepreneurship contributes to economic
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and societal development, it is important to recognize the contextually embedded quality of
entrepreneurial actions and behaviors.
In this paper we focus on regional context that resonates with a substantial body of literature in
the intersection of regional economic development and entrepreneurship. As a particularly
salient development a series of papers have come out in recent years with a focus on
characterizing (mostly national) Systems of Entrepreneurship (Acs and Szerb, 2009, 2010, 2011;
Acs et al., 2013, 2014a). In this literature, systems of entrepreneurship are defined as resource
allocation systems that are brought to life by individuals who perceive opportunities and
mobilize resources for their pursuit in a trial-and-error fashion. Conditioned by system-level
institutional and economic factors, the net outcome of this process is the allocation of resources
towards productive uses, implying that well-functioning systems of entrepreneurship should
contribute to enhanced total factor productivity. National System of Entrepreneurship is the
dynamic, institutionally embedded interaction between entrepreneurial attitudes, abilities and
aspirations, by individuals, which drives the allocation of resources through the creation and
operation of new ventures (Acs et al., 2014a). This literature provides useful basis to guide the
development of an index to characterize and profile Regional Systems of Entrepreneurship in a
way that informs the economic development potential of a given region.
The Global Entrepreneurship and Development Index (GEDI) project came to alive to provide a
suitable measure of entrepreneurship based on the multidimensional definition of
entrepreneurship and to present a useful platform for policy analysis and outreach. The
distinguished features of GEDI are (1) the contextualization of individual-level data by a
country's institutional conditions; (2) the use of 14 context-weighted measures of
entrepreneurial attitudes, abilities and aspirations; (3) the recognition that different pillars
combine to produce system-level performance; and (4) the consequent recognition that
national entrepreneurial performance may be held back by bottleneck factors - i.e. poorly
performing pillars that may constrain system performance (Acs et al., 2013a; Rappai and Szerb,
2011).
We have adopted this definition to measure entrepreneurship at the regional level start with by
replacing the “national” with “regional”, therefore, regions are viewed as “small” nations. The first
attempt to adapt the GEDI methodology to measure regional entrepreneurship, the Regional
Entrepreneurship and Development Index (REDI) has been constructed for capturing the
contextual features of entrepreneurship across NUTS 2 level Spanish regions (Acs et al., 2014b).
In this paper, we provide a further development of the GEDI and REDI methodologies and their
application for measuring regional level entrepreneurship in 125 NUTS1 and NUTS2 level
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European regions by incorporating regional specific institutional variables. These new variables
are not only more precise – smaller then country level – measures but also reflect to regional
externalities, agglomeration and spillover effects.
The structure of the paper is the following. The next section of the paper is about the regional
adaption of the GEDI methodology including the new methodological developments. In section
three, this is followed by the results of the analysis and policy discussion. Finally in section four,
the paper concludes with a summary.

1.2

Drivers of regional systems of entrepreneurship

We review existing literature on the determinants of entrepreneurship in regions. These
determinants feed into the different aspects of the Regional Entrepreneurship Development
Index. In contrast to existing studies, the index explicitly tries to incorporate the recursive
relationships between the different elements contributing to entrepreneurship. This sets it apart
from other studies that, while acknowledging the complex nature of entrepreneurship, generally
tend to use uni-dimensional measures of regional entrepreneurship. Arguably, studies
addressing the entrepreneurial culture or climate most closely link to the conception of
entrepreneurship as a process that takes place within a certain context. Even in these cases, the
proxies used are generally relatively simple. In survey-based studies, the acceptability of
entrepreneurship is often assessed by asking whether an entrepreneur is familiar with other
entrepreneurs (see, for example, Estrin et al., 2009). At the regional level, the self-employment
level or the share of small businesses has been used as a proxy for the entrepreneurial climate
(Armington and Acs, 2002; Lee et al., 2004). Average firm size can also be an indicator of the
extent to which employers have been prepared for entrepreneurship. In small firms, employees
generally have to take on more tasks, a situation which can be seen as preparing them for
entrepreneurship (Lazear, 2005). Andersson and Koster (2011) propose an indirect
measurement of entrepreneurial culture based on interpreting regional residuals in a regression
of regional start-ups. They found that regions with high levels of entrepreneurship also have an
increased propensity to retain that level of entrepreneurship than regions with lower rates. This
suggests that start-up activities may be reinforcing through the establishment of an
entrepreneurial climate. This is in line with Canever et al. (2010) who see the start-up rate in
itself as an indicator of entrepreneurial climate. On the contrary, the results of Fritsch and
Schröter (2009) imply that it is not the number of start-ups but their quality that is important for
their effect on economic development.
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Existing studies, such as these, help to inform the construction of the index as they pinpoint
different relevant elements that explain regional entrepreneurial activity, as well as its outcomes.
Given the goal of the index to also address the quality aspect of entrepreneurship, and with it
development issues, we specifically include determinants of high-quality entrepreneurship. We
reviewed the existing literature in five broad interrelated categories that describe pertinent
elements in the entrepreneurship process: A) Spatial externalities: (1) Agglomeration
economies, (2) Population growth, size of the regional market potential B) Clustering,
networking, social capital, C) Education, human capital and creativity, D) Knowledge spillovers,
universities and innovation, E) The role of the state: (1) Quality of government, (2) Regulation,
(3) Corruption.

2

Data and methodology

2.1

The structure of the Regional Entrepreneurship and Development
Index

In the following, we define and describe the structure of the Regional Entrepreneurship and
Development Index (REDI). We propose six level index-building: (1) sub-indicators (2) indicators
(3) variables, (4) pillars, (5) sub-indices, and finally (6) the REDI super-index.1
Table 1. The structure of the Regional Entrepreneurship and Development Index

Source: edited by the authors.
1

The full report is available from the homepage of the European Commission, Directorate-General for
Regional and Urban policy. See the detailed structure of the index in the Appendix (Appendix E: The
applied individual and institutional variables and indicators in the REDI, page 148)
http://ec.europa.eu/regional_policy/information/studies/index_en.cfm#1 (September 25, 2014)
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The three sub-indices of attitudes (ATT), abilities (AB), and aspiration (ASP) constitute the
entrepreneurship super-index, which we call REDI. All three sub-indices contain four or five
pillars, which can be interpreted as quasi-independent building blocks of this entrepreneurship
index. Each of our 14 pillars is the result of the multiplication of an individual variable and an
associated institutional variable. In this case, institutional variables can be viewed as particular
(regional-level) contextual factors of the individual variables.

2.2

REDI individual and institutional data description

Our entrepreneurship index incorporates both individual-level and institutional variables.
Individual-level variables are based on indicators from the GEM Adult Population Survey dataset
except two innovation indicators that are from the European Union data collection.2 For this
report we used the 2007-2011 pooled GEM data.3 In most cases – eleven out fourteen – the
individual indicators were used directly as variables. In the remaining three cases we multiplied
two indicators to calculate the variables. The New Product and the New Technology variables
combine together a GEM based and another regional level innovation variable derived from the
Poli-KIT database (Capello and Lenzi, 2013). The Prod Innovation and the Tech Innovation
indicators serve to correct for the potential bias in the GEM’s self-assessed questionnaire. The
Informal investment variable is a result of the multiplication of the mean amount of informal
investment (Informal Investment Mean) and the prevalence of informal investment (Business
Angel), both of them are coming from the GEM survey. Therefore, Informal investment combines
together two aspect of informal finance providing a more accurate measure about the
availability of startup capital of a region. The main concern for the individual variables used is the
availability of a representative sample size for each of the regions (see Appendix A).
However, the adaption of institutional variables for regional analyses is more complicated. Since
the GEM dataset lacks the necessary institutional variables, we complete it for the index with
other widely used relevant data derived from different sources.4 There are two types of
institutional variables, country level and regional ones. Our original idea was to construct the
institutional variables from fourteen country wide and fourteen regional indicators. The later
2

See the detailed description of individual variables in the Appendix of the full report (Appendix A: The
description of the individual variables and indicators used in the REDI, page 127-128)
http://ec.europa.eu/regional_policy/information/studies/index_en.cfm#1 (September 25, 2014)
3
For more information on the GEM methodology we refer to Reynolds et al. (2005). Bosma (2013) provides
an update on the methodology and lists and discusses the academic articles that are (partly) based on
GEM data.
4
See detailed description of institutional variables in the Appendix of the full report (Appendix C: The
description and source of the institutional variables and indicators used in the REDI, page 136-141)
http://ec.europa.eu/regional_policy/information/studies/index_en.cfm#1 (September 25, 2014)
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would have reflected to spillovers effective mainly in smaller than county level geographic areas.
However, in many cases we faced the lack of available data. Several options exist to overcome
this limitation. One possible solution is to use closely correlated regional proxies to substitute
for a missing variable. Another possible solution is to simply use the same country level
institutional variables for all regions. In these cases where this method is used, the pillar level
value would correspond entirely to the variations in the individual level variable used. Though
the institutional variance would be missing, it is likely that the variance of the institutional
variables within a country is much lower than the variance between countries.
In light the lack of regional institutional level data for REDI pillars, we applied a mixed method,
incorporating all three alternative approaches. The initial idea behind the regional
entrepreneurship index construction is to find regional level institutional data that are available
also in the country level. If the regional institutional data are lacking then regional proxy and/or
country level institutional data were applied. The selection criteria for a particular
institutional/environmental variable were:
1) The potential to link logically to the particular entrepreneurship variable.
2) The clear interpretation and explanatory power of the selected variable; for example, we
have had interpretation problems with the taxation variables.
3) Avoiding the appearance of the same factor more than once in the different institutional
variables.5
4) The pillar created with the particular variable should positively correlate to the REDI.
Finally, we ended up having nine country-wide and thirteen regional indicators. Institutional
variables are more complex, some of them contain many sub-indicators. 76 sub-indicators are
the basic building units of the institutional indicators and variables, and of the 40 variables we
used to calculate the REDI scores for the mix of 125 NUTS1 and NUTS2 regions of 24 European
Union countries.
A potential criticism of our method – as with any other index – might be the apparently arbitrary
selection of institutional variables and the neglect of other important factors. In all cases, we
aimed to collect and test alternative institutional factors before making our selection. Our
choice was constrained by the limited availability of data in many regions. To eliminate potential
duplication, instead of using existing complex institutional variables offered by different research
5

There is only one duplication in the data set we could not avoid: The corruption appears in the
Corruption in the Social capital institutional variable and also in the EU QoG INDEX.
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agendas, we created our own complex indexes using relevant simple indicators or subindicators. In this version, we apply the most recent institutional variable indicators available on
June 30. 2013.
As a general rule of regional level institutional variable calculation, if data were not available at
NUTS1 level, we calculated the population weighted mean of the available NUTS2 regions. In
cases, when both NUTS1 and NUTS2 regions were not available, NUTS0 (country level) were
used as substitutes. NUTS0 data were used in Germany, France and Finland, because the lack of
Technological Absorption data at NUTS1/NUTS2. We also endeavored to substitute other
missing NUTS1 or NUTS2 level data. For handling the extreme distribution of the institutional
indicators we apply the Box-Cox transformation method to improve the distribution of those
indicators that are out of the [-1, 1] range of skewness (Annioni and Kozovska, 2010, 52-53).

2.3

The creation of the Regional Entrepreneurship and Development
Index

We have defined entrepreneurship as the dynamic interaction of entrepreneurial attitudes,
abilities, and aspirations and developed the Penalty for Bottleneck (PFB) methodology for
measuring and quantifying these interactions (Acs et al., 2014a; Rappai and Szerb 2011).
Bottleneck is defined as the worst performing weakest link, or binding constraint in the system.
With respect to entrepreneurship, by bottleneck we mean a shortage or the lowest level of a
particular entrepreneurial indicator as compared to other indicators of the sub-index. This
notion of bottleneck is important for policy purposes. Our model suggests that attitudes, ability
and aspiration interact, and if they are out of balance, entrepreneurship is inhibited.
The sub-indices are composed of four or five components, defined as indicators that should be
adjusted in a way that takes this notion of balance into account. After normalizing the scores of
all the indicators, the value of each indicator of a sub-index in a region is penalized by linking it
to the score of the indicator with the weakest performance in that country. This simulates the
notion of a bottleneck, and if the weakest indicator were improved, the particular sub-index and
ultimately the whole REDI would show a significant improvement. To the contrary, improving a
relatively high pillar value will presumably enhance only the value of the pillar itself, and in this
case a much smaller increase of the whole REDI index can be anticipated. Moreover, the penalty
should be higher if differences are higher. Looking from either the configuration or the weakest
link perspective it implies that stable and efficient sub-index configurations are those that are
balanced (have about the same level) in all indicators. Mathematically, we model the penalty for
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bottlenecks by modifying Casado-Tarabusi and Palazzi (2004) original function for our purposes.
The penalty function is defined as:
,

where
,

,

,

1

,

(1)

is the modified, post-penalty value of pillar j in region i

is the normalized value of index component j in region i
is the lowest value of

,

for region i.

i = 1, 2,……n = the number of regions
j= 1, 2,.… ..m= the number of pillars.

Definitely, the advantage of this method that it is an analytical method, therefore it is not
sensitive to the size and the distribution of the sample. However, there are two potential
drawbacks of the PFB method. One is the arbitrary selection of the magnitude of the penalty. The
other problem is that we cannot exclude fully the potential that a particularly good feature can
have a positive effect on the weaker performing features. While this could also happen, most of
the entrepreneurship policy experts hold that policy should focus on improving the weakest link
in the system. Altogether, we claim that the PFB methodology is theoretically better than the
arithmetic average calculation. However, the PFB adjusted REDI is not necessary an optimal
solution since the magnitude of the penalty is unknown. The most important message for
economic development policy is that improvement can only be achieved by relaxing the
weakest link of the system which has a constraining effect on other pillars.
All index building is based on a benchmarking principle. The selection of the proper
benchmarking considerably influences the index points and also the rank of the countries.
However, the existence of outliers could lead to set up inappropriate benchmarks. Hence, we
need to handle extreme value outliers. Capping is a commonly used method to handle outliers.
The question relates to the value of the cap. In our case we selected the 95 percentile score
adjustment meaning that any observed values higher than the 95 percentile is lowered to the 95
percentile. It also means that at least five percent of different regions reach the maximum value
in all of the 14 pillars.
Like other composite index components, our pillars are in different magnitudes. In order to be in
exactly the same range, the normalization of the pillars is necessary. After handling the outliers
we normalize the pillar values, where distance normalization technique was used that preserves
the distance (relative differences) amongst the regions:

10
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,

,

,

(2)

for all j= 1,..m, m=14 is the number of pillars
where
,

,

is the normalized score value for region i and pillar j

is the original pillar value for region i and pillar j

max

,

is the maximum value for pillar j.

Applying the distance methodology the pillar values are all in the range [0, 1], however the
lowest pillar value is not necessary equal to 0. In this case all regions’ efforts are evaluated in
relation to the benchmarking region but the worst region is not set to zero per se.
The different averages of the normalized values of the 14 pillars imply that reaching the same
performance requires different effort and consequently resources. Higher average values - e.g.
Opportunity startup – could mean that it is easier to reach better scores as compared to lower
average value – e.g. Financing. Since we want to apply REDI for public policy purposes, the
additional resources for the marginal improvement of the pillar values should be the same for all
of the 14 pillars, on the average. So improving by 0.1 unit Opportunity startup should require the
same additional resource as compared to all the other 13 pillars, on the average. As a
consequence, we need a transformation to equate the average values of the 14 pillars. Practically
we have calculated the average values of the 14 pillars after the capping adjustment and the
normalization and made the following average adjustment: let’s xi to be the normalized score for
region i for a particular pillar j. The arithmetic average of pillar j for number n regions is:
-

∑

,

(4)

We want to transform the xi,j values such that the potential values to be in the [0,1] range.

yi , j  xik, j

(5)

where k is the “strength of adjustment”, the k th moment of X j is exactly the needed average,

y j . We have to find the root of the following equation for k :
n

x
i 1
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It is easy to see based on previous conditions and derivatives that the function is decreasing and
convex which means it can be quickly solved using the well-known Newton – Raphson method
with an initial guess of 0. After obtaining k, the computations are straightforward. Note that if
xj  yj

k 1

xj  yj
xj  yj

k 1
k 1

that is k be thought of as the strength (and direction) of adjustment.
After these transformations, the PFB methodology was used to create indicator-adjusted PFB
values according to the abovementioned exponential function (see the first. equation). Due to
the average pillar adjustment the marginal rate of substitution becomes the same for all
indicators. However, the real substitution rate of the pillar values of a particular region depends
on the weakest pillar’s relative ratio compared to other pillars. Most importantly, the penalty
function should reflect to the magnitude of the penalty: Lower difference implies lower penalty
while higher unbalance implies higher penalty. The penalty function also reflects to the
compensation of the loss of one pillar for a gain in another pillar. The value of a sub-index for any
country was then calculated as the arithmetic average of its PFB-adjusted indicators for that subindex multiplied by 100 to get a 100 point scale.

where

,

100

(7a)

100

(7b)

100

(7c)

is the modified, post-penalty value of pillar j in region i

i = 1, 2,……n = the number of regions
j= 1, 2,.…..14 = the number of pillars.

The REDI super-index is simply the arithmetic average of the three sub-indices:
(8)
where i = 1, 2,……n = the number of regions.
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Since 100 represents the theoretically available limit the REDI points can also be interpreted as a
measure of efficiency of the entrepreneurship resources.

3

Results and analysis

3.1

The REDI scores and rankings

According to the REDI methodology described in the second section, we have calculated the
REDI scores for each of the 24 countries’ 125 regions. Since REDI claims to measure the role of
entrepreneurship in economic development, it is worth examining the connection between the
REDI scores and economic development, measured by the per capita GDP. According to Figure 1,
there is a close connection between entrepreneurship and regional development. The REDI
scores can vary from zero to the hypothetically maximum of 100. In our case, REDI scores range
from the 18.4 to 82.2 showing that even the best European region is almost 18 points from the
potential maximum level. The third degree polynomial adjustment explains 56 percent of the
variations between entrepreneurship and economic development. The associated Pearson’s
correlation coefficient is 0.70, showing moderately strong connection between the REDI and the
per capita GDP.

REDI scores

Figure 1. The connection between REDI scores and economic development
90
80
70
60
50
40
30
20
10
0

R² = 0.56

0

10,000 20,000 30,000 40,000 50,000 60,000
Per capita real GDP, in 2010 in PPP Euro

Notes: Third degree of polynomial adjustment. Number of observations=125
Source: own calculation.

The variations in entrepreneurship over the 125 regions are substantial, over four-fold between
the 1st Hovedstaden and the 125th Romanian Macroregiunea doi. In the first ten regions, four
Swedish, two Danish, two United Kingdom, one French, and one Irish region can be found.
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According to our calculation, the Danish Hovedstaden, with Copenhagen in the center, is found
to be the most entrepreneurial region in the European Union. The EU’s two mostly agglomerated
regions, London and Íle de France rank 2nd and 3rd, respectively. Larger, more developed city
regions with higher per capita GDP generally rank ahead of lower developed regions in the same
countries. Most of the times capital cities, that are generally the largest and the most developed,
lead the country rank (Table 2).
Table 2. The REDI ranking and REDI scores of the 125 European Union regions
Rank

Code

Region

REDI

Rank

Code

Region

REDI

Rank

Code

Region

REDI

1
2
3
4

DK01
UKI
FR1
SE11

Hovedstaden
London
Île de France
Stockholm

82.2
79.9
79.2
73.8

42
43
44
45-46

UKF
DEA
DEC
UKL

East Midlands (UK)
Nordrhein-Westfalen
Saarland
Wales

55.3
55.0
54.9
54.7

83
84
85
86-88

ES41
ES62
ES13
ITH

36.8
36.7
36.5
36.1

5
6

SE12
SE23

Östra Mellansverige
Vastsverige

72.7
72.2

45-46
47

ES30
DE6

Comunidad de Madrid
Hamburg

54.7
54.3

86-88
86-88

PL5
PL1

7-8

IE02

Southern and Eastern

72.0

48

AT2

Südösterreich

52.0

89

DE8

Castilla y León
Región de Murcia
Cantabria
Nord-Est
Region PoludniowoZachodni
Region Centralny
MecklenburgVorpommern

7-8
9

DK05
UKJ

Nordjylland
South East (UK)

72.0
69.5

49
50

FR5
DE9

Ouest (FR)
Niedersachsen

51.8
51.6

90
91

ES70
LT

Canarias (ES)
Lithuania

35.5
35.2

10
11
12

SE22
DE3
DK03

67.3
67.2
65.1

51
52
53

SI02
FI1D
NL1

Zahodna Slovenija
Pohjois- ja Ita-Suomi
Noord-Nederland

51.3
51.2
51.1

92
93
94

PL2
LV
PL6

Region Poludniowy
Latvia
Region Pólnocny

34.1
33.8
33.2

13

BE1

Sydsverige
Berlin
Syddanmark
Région de BruxellesCapitale

64.9

54

FR2

Bassin Parisien

50.9

95

ES24

32.6

14
15

SE33
NL3

Övre Norrland
West-Nederland

64.7
64.4

55
56

AT3
DED

Westösterreich
Sachsen

50.3
50.0

96
97

PL4
ES42

16
17

DK04
FR7

64.3
64.2

57
58

SE21
FR4

Smaland med öarna
Est (FR)

49.9
49.7

98
99

HR03
HU10

18
19
20

IE01
DE7
FI1B

Midtjylland
Centre-Est (FR)
Border. Midland and
Western
Hessen
Helsinki-Uusimaa

Aragón
Region PólnocnoZachodni
Castilla-la Mancha
Jadranska Hrvatska
(Adriatic Croatia)
Közép-Magyarország

63.4
63.3
62.2

59
60
61

UKC
FR3
DE4

North East (UK)
Nord - Pas-de-Calais
Brandenburg

48.9
48.8
48.5

100
101
102

EL3
PT15
ES43

31.3
30.9
30.3

21
22
23-25
23-25
23-25
26

BE2
UKH
DK02
UKK
AT1
BE3

Vlaams Gewest
East of England
Sjalland
South West (UK)
Ostösterreich
Région wallonne

62.1
61.5
60.7
60.7
60.7
60.1

62
63
64
65
66
67

DE5
SE32
EE
ES21
SI01
PT17

Bremen
Mellersta Norrland
Estonia
País Vasco
Vzhodna Slovenija
Lisboa

48.4
48.2
45.9
45.6
45.3
44.6

103
104
105-106
105-106
107-108
107-108

HR04
PT18
PL3
PT11
PT16
ITG

Attiki
Algarve
Extremadura
Kontinentalna Hrvatska
(Continental Croatia)
Alentejo
Region Wschodni
Norte
Centro (PT)
Isole

27
28-29
28-29

FR8
UKD
UKM

Méditerranée
North West (UK)
Scotland

59.4
59.0
59.0

68
69
70-72

SK01
DEF
ES12

Bratislavsky kraj
Schleswig-Holstein
Principado de Asturias

44.0
43.6
42.3

109
110
111

ITF
SK02
SK03

Sud
Západné Slovensko
Stredné Slovensko

27.3
25.8
24.9

30-31

FI1C

Etelä-Suomi

58.9

70-72

ES51

Cataluna

42.3

112

SK04

Vychodné Slovensko

24.5

30-31
32

FR6
FI19

Sud-Ouest (FR)
Länsi-Suomi

58.9
58.7

70-72
73

DEE
ITC

41.3
40.4

113
114

HU23
EL1

Dél-Dunántúl
Voreia Ellada

23.8
22.7

33
34

UKG
DE1

West Midlands (UK)
Baden-Württemberg

58.6
58.1

74
75

ES22
ES52

Sachsen-Anhalt
Nord-Ovest
Comunidad Foral de
Navarra
Comunidad Valenciana

39.0
38.1

115
116

HU31
RO3

Észak-Magyarország
Macroregiunea trei

22.4
22.1

35
36
37

UKN
SE31
DE2

Northern Ireland (UK)
Norra Mellansverige
Bayern

58.0
57.7
57.3

76
77
78

ES53
ES23
DEG

Illes Balears
La Rioja
Thüringen

37.7
37.6
37.2

117
118
119-120

HU21
HU22
HU32

Közép-Dunántúl
Nyugat-Dunántúl
Észak-Alföld

22.0
21.5
21.4

38

NL4

Zuid-Nederland

57.0

79

ES61

Andalucía

37.1

119-120

EL4

Nisia Aigaiou. Kriti

21.4

39

NL2

56.5

80

CZ

Czech Republic

37.0

121

HU33

Dél-Alföld

21.0

40

UKE

Oost-Nederland
Yorkshire and The
Humber

56.4

81-82

ITI

Centro (IT)

36.9

122

RO4

Macroregiunea patru

19.7

41

DEB

Rheinland-Pfalz

56.2

81-82

ES11

Galicia

36.9

123

EL2

Kentriki Ellada

19.5

124-125
124-125

RO1
RO2

Macroregiunea unu
Macroregiunea doi

19.4
18.4

Source: own calculation.
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36.1
36.1
35.6

32.3
32.1
32.0
31.4

29.9
29.4
29.2
29.2
27.6
27.6
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3.2

The examination of the pillar structure of the REDI

The analysis on the 14 pillar level provides a more detailed and a more precise picture about the
entrepreneurial profile of a region. Table 3 shows the non-penalized average equated pillar
values for 3 different groups of some regions from the 125 regions.
Table 3. The fourteen average equated pillar values

Note: See calculation for all 125 EU regions in the full report, page 63-66.
http://ec.europa.eu/regional_policy/information/studies/index_en.cfm#1 (September 25, 2014)
Source: own calculation.

In Table 3 colors help to identify the position of a region’s particular pillar. Greenish colors mean
higher and better scores, while reddish color imply poor performance that may call for policy
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intervention. For example Danish Syddanmark has a maximum value in Cultural support (1.00,
deep green color), but weak in Globalization (0.42, amber color) and low in Process Innovation
(0.35, reddish color). While the Greek and Hungarian regions have problems with almost all
pillars.
Showing the varieties of the potential investigations we present a spider diagram that relates the
leading and the medium ranking and lagging regions (Figure 2). Stockholm is above the average
in all but two pillars, Communidad del Madrid is around the average and Közép-Magyarország
with Budapest is below the average in most pillars. All regions have some strengths and
weaknesses. Stockholm is strong in the Attitudes and Abilities related pillars but weak in Process
innovation and High Growth. Madrid’s strongest points are Human Capital, Product Innovation
and Process Innovation, but it is below average in Risk Perception, Opportunity Startup, High
Growth and Globalization. Közép-Magyarország’s Stratup Skills is the pillar with highest value
while other pillars of attitudes, Risk Perception, Networking and Cultural Support are extremely
low.
Figure 2. The comparison of the entrepreneurial profile of a leading, a medium ranking and
a lagging region

Source: own calculation.
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4

Policy application of the REDI methodolgy

4.1

Regional entrepreneurship policy: Optimizing the resource allocation

As a systemic index, the REDI permits the exploration of different policy scenarios. Because of
the Penalty for Bottleneck algorithm, one tempting use of the REDI index is in exploring
alternative scenarios for enhancing the entrepreneurial performance of the Regional System of
Entrepreneurship – as captured by the REDI index. This is because the PFB algorithm penalizes
system pillars according to gaps exhibited by the most poorly performing pillar – i.e. the
bottleneck pillar. As explained above, the idea is that systems with strong weaknesses cannot
fully leverage their strengths: to put another way, weakly performing bottleneck pillars hold back
system performance in situations where system pillars co-produce system performance. A
corollary implication of this assumption is that policy effort is allocated most effectively when it
seeks to alleviate systemic bottlenecks. Instead of further enhancing systemic strengths, it may
be more effective to alleviate the bottlenecks that prevent the system from fully leveraging its
strengths.
Using the logic above, we performed a series of simulations exploring the effect of policies
designed to alleviate systemic bottlenecks. We have conducted the simulation for all 125
regions,6 but here show and analyze the outcomes of some regions and only briefly for regional
policy implications. The simulation seeks to identify the ‘most efficient’ allocation of policy effort
that seeks to increase the REDI index score by 10 points. The PFB method calculation implies
that the greatest improvement in system performance can be achieved by alleviating the
weakest performing pillar – the Bottleneck Pillar. In the simulation, each bottleneck pillar is
alleviated to a point where it seizes to be a bottleneck. At this point, any further effort is
allocated to the second-most binding constraint within the system, again up to a point where
this constraint is no longer the most binding constraint within the system. By successively
alleviating most binding constraints, our simulation therefore provides an idea of how policy
effort should be allocated to achieve an ‘optimal’ outcome, defined as the largest possible
increase in the REDI index score. Table 4 shows the result of this optimization exercise for some
of all the 125 regions of the 24 EU countries.
Even if the assumptions are restrictive and should be kept in mind, the policy portfolio
simulation offers many benefits that go above and beyond what traditional indices can offer. The
most important benefit is in drawing attention and highlighting system dynamics in Regional
6

See the calculation in the full report, page 93-102.
http://ec.europa.eu/regional_policy/information/studies/index_en.cfm#1 (September 25, 2014)
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Systems of Entrepreneurship. This reinforces a systemic perspective to policy analysis and design
over a traditional, siloed perspective. A policy scenario simulation that highlights
interconnections within the system also forces policy analysts and policy-makers to think
outside individual policy silos and consider the system performance as a whole. This, then,
should help policy-makers also to think about trade-offs between different allocations of policy
effort and judge their effectiveness against a system-level performance benchmark. If correctly
used, therefore, a policy portfolio simulation should facilitate agreement on system-level policy
priorities. This kind of simulation should also help promote awareness of different policy
scenarios and associated trade-offs.
Table 4 assume a constant amount of additional policy effort, which is distributed across
constraining pillars until a 10-point increase in the REDI index score has been achieved. The
percentages indicate the distribution of additional policy effort across the constraining pillars,
reflecting the relative severity of the pillars in the respective region. In Table 4, there are two
rows for each region. A number in row A represents the amount of resources necessary to add to
the particular pillar value in order to reach the required alleviation of the pillar constraint. Zero
value indicates that no additional resource is needed, as the pillar is currently not a binding
constraint. The total effort column of row A provides the overall sum of the required resources.
Larger numbers indicate that more resources are necessary for overall performance
improvement in a given region, as compared to regions with lower scores. The relative
distribution of the required resources is indicated in row B. In the last column we show the
percentage increase of the total resources (the sum of the fourteen pillars) necessary for the 10
point increase of the REDI scores under the assumption of optimal resource allocation. Note that
the values in the Total Effort column (the rightmost one) may vary across regions. This variance
reflects the evenness of entrepreneurship system profiles in regions. More uneven profiles are
ones where significant relative differences exist across different pillars – in particular, where
some pillars exhibit significantly lower values than other pillars. Thus, a more uneven profile
signals the existence of more pressing constraints. Conversely, an uneven profile also means that
greater benefit can be achieved by focusing most of the additional policy effort into a small
number of bottleneck pillars, because bottleneck alleviation enables the system to more fully
utilize its existing strengths. The most efficient outcome can be achieved in regions where there
is one single pressing bottleneck, which is able to absorb all of the additional policy effort
required to produce a 10-point increase in the REDI index value.
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Table 4. Simulation of ’optimal’ policy allocation to increase the REDI score by 10

Source: own calculation.

For example, in the case of Sjalland (DK02), the 10-point increase can be produced by alleviating
the Globalization bottleneck alone. This is reflected in the relatively small additional resource
allocation required (0.25 units, as indicated in Row A, or 3% increase in the total policy effort).
Other Danish regions have also such “uneven” profile. In contrast, the Northern Ireland region
(UKN) has an “even” profile, and the simulation suggest that additional policy effort needs to be
distributed more evenly across system pillars there. This also means that there are few pressing
bottlenecks in the Northern Ireland region – the implication being that greater overall resources
are required to achieve a 10-point increase in system performance. The urgency of action
relative to different pillars can be inferred from the relative effort required to produce a 10-point
increase in the REDI index score: the higher the relative effort required (as percentage of total
additional policy effort to produce a 10-point score increase), the more ‘urgent’ that bottleneck
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can be thought to be, as a pressing bottleneck prevents the system from fully leveraging all of its
strengths.

5

Conclusions

In this paper we have argued that at the regional level, entrepreneurship should be treated as a
systemic phenomenon, and it should be measured accordingly. Although entrepreneurial
actions are ultimately undertaken by individuals, these individuals are always embedded in a
given regional context. This context regulates who becomes an entrepreneur, what the ambition
level of the entrepreneurial effort is, and what the consequences of entrepreneurial actions are.
Because of this embeddedness and the regulating influence of context, we have chosen to
develop a complex composite index that captures both individual-level actions as well as
contextual influences. The key idea of this systemic index is that system performance is “coproduced” by its constituent elements. This means that the different system components are
inter-related. For example, even ambitious entrepreneurs cannot grow their ventures if they
cannot access the necessary resources. Technology-based new ventures will find it difficult to
innovate if the regional job market does not supply workforce with the required specialist skills.
In a regional system of entrepreneurship, it is the combination of the different components that
ultimately determines whether the system will function well or not. The REDI index has been
designed to provide a holistic view into the functioning of EU’s Regional Systems of
Entrepreneurship, and we believe that it should be of particular utility when identifying gaps and
bottlenecks that prevent a given region from fully exploiting its entrepreneurial potential.
As is clear from our discussion of the Systems of Entrepreneurship theory, entrepreneurial
dynamics in regions are complex, and an understanding of them requires a holistic approach.
This is why the REDI index was designed to incorporate 14 different pillars, each created as a
product of individual-level and system-level data. A careful scrutiny of the relative differences
between individual pillars, both within a given region and across benchmark regions, should
provide good initial guidance for the search of prospective strengths and weaknesses within
regions. From a policy perspective, it is important to recognize that the portfolio of policy
measures to address regional are likely to be equally complex and intertwined as is the system
itself. Therefore, a complex and multi-dimensional index (as opposed to a uni-dimensional one)
should be mirrored by a systemic approach to policy portfolio design (as opposed to a siloed
approach).
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Second, and as a more important aspect, the REDI index should assist regions in creating
conditions for effective Entrepreneurial Discovery – i.e., in creating conditions in which the
region’s entrepreneurial dynamic operates efficiently. Achieving this requires a deep
understanding of how the region’s System of Entrepreneurship works, what the most important
bottlenecks are, and how these could be alleviated. To achieve this understanding, it is
important to go beyond the ‘hard’ numbers, as suggested by the REDI index.
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