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12. Regional Entrepreneurship in Hungary Based onhie Regional
Entrepreneurship and Development Index (REDI) Methaology

Laszlé Szerb - Eva KomldsiZoltan J. Acs - Raquel Ortega-Argilés

This paper presents a regional application of thieldal Entrepreneurship and Development Index
(GEDI) methodology of Acs and his co-authors (2at3xamine the level of entrepreneurship across
Hungary’'s seven NUTS-2 level regions. The Regidi#tepreneurship and Development Index
(REDI) has been constructed for capturing the cxiot features of entrepreneurship across regions.
The REDI method builds on a Systems of EntreprehguiTheory and provides a way to profile

Regional Systems of Entrepreneurship. Importaneetspof the REDI method including the Penalty
for Bottleneck analysis, which helps identify coaiging factors in Regional Systems of

Entrepreneurship, and Policy Portfolio Optimizatiamalysis, which helps policy-makers consider
trade-offs between alternative policy scenarios asdociated allocations of policy resources. The
paper portrays the entrepreneurial disparities amsinHungarian regions and provides public policy

suggestions to improve the level of entrepreneprsimd optimize resource allocation over the 14
pillars of entrepreneurship in the seven Hungarniagions.
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1. Introduction

Entrepreneurship as a major driver for economic ebigament, growth,
competitiveness, employment, productivity and iretmn has been gaining increasing
importance over the last thirty some years. (Ad3&®@cset al. 2008, Carree — Thurik 2003,
Braunerhjelmet al. 2009). However, the extent and the magnitidés influence varies
across countries and regions (Acs 2010, Audretdehtsch 2002, Fritsch — Schmude 2006).
The reasons behind that is start-up rates as veelpast-entry firm performances are
influenced by contextual institutional and reguigtdeatures, input and product market
structures and the quality of human capital. Furtiiege, agglomeration factors such as
clustering, proximity to vital infrastructures, awctivity to major markets shape further the
entrepreneurial climate and innovation milieu o tlegions (Audretsch — Feldman 1996,
Boschma — Lambooy 1999, Andersgaral. 2005). The start-up rate of new businessess
the industry composition and, hence, influencesored growth and contributes to regional
disparities (Feldman — Audretsch 1999, Feldman 2@Qadrestch — Fritsch 2002, Acs —
Varga 2005, Fritsch — Mueller 2004).

! The research results underlying this study haven Ise@ported by the MTA-PTE Innovation and Economic
Growth Research Group project
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Interestingly, even entrepreneurship has gained¢kqgand ardent acceptance from
practitioners in the policy agenda, since its apgeee, entrepreneurship policy as quasi-
independent field apart from public and small basgpolicy has been emerging just recently
(Lundstrém — Stevenson 2005). This policy evoluticas mainly constrained and influenced
by the availability of data Although the role of entrepreneurship in econodegelopment
is gradually becoming clearer, the understandingoalicies to harness the potential of
entrepreneurship remains underdeveloped. This @aersy is largely explained by the
discrepancy between the definition and the measuentrepreneurship. While the complex
and multidimensional nature of entrepreneurshigvidely accepted (Wennekers — Thurik
1999) major measures of entrepreneurship areositdimensional (lversest al. 2008). The
most frequently used start-up, ownership and basigensity rates are problematic because
they do not differentiate between the quality ame quantity aspects of entrepreneurship (Acs
— Szerb 2012, Shane 2009). Therefore, the latestrdhical findings imply deviating from
simple entrepreneurship measures to more comptisaitors and indices that relate positively
to economic development. Moreover, single measates miss to identify the effect of
national and contextual factors that could alsoy weifferent according to the stages of
economic development (OECD 2007).

The Global Entrepreneurship and Development Ind&x[l) project came to alive to
provide a suitable measure of entrepreneurshipdbasethe multidimensional definition of
entrepreneurship and to present a useful platfasmpblicy analysis and outreach. The
distinguished features of GEDI are (1) the contaiidation of individual-level data by a
country's institutional conditions; (2) the use @&# context-weighted measures of
entrepreneurial Attitudes, Abilities and Aspirasor(3) the recognition that different pillars
combine to produce system-level performance; apth@consequent recognition that national
entrepreneurial performance may be held backdiyleneck factors i.e. poorly performing
pillars that may constrain system performance @cad. 2013).

The first attempt to adapt the GEDI methodologyneasure regional entrepreneurship,
the Regional Entrepreneurship and Development IndexDllREhas been constructed for

capturing the contextual features of entreprengurabross NUTS-2 level Spanish regions

2 Following earlier initiatives such as the Obseowatof European SMEs, consistent data collectiosuainew

firm formation just started less than 15 years &gyue of the pioneers was the Global Entreprenquidioinitor
launched in 1998 (Reynolad al. 2005). A measure of the regulatory and tunstinal framework of new firms

is the World Bank's Ease of Doing Business indexthe mid-2000s, OECD launched an entrepreneurship
measure program based on a comprehensive, multidioreal definition of entrepreneurship (Hoffmanal.
2006).



170 Laszl6 Szerb - Eva Komlosi- Zoltan & ARaquel Ortega-Argilés

(Acs et al. 2012). In the present paper, we providertndu development of the GEDI and
REDI methodologies and their application for meeguregional level entrepreneurship in
seven NUTS-2 level Hungarian regions. As a restilthe original GEDI methodology
improvement, the amended technique makes possilialance out and optimize the resource
allocation of the 14 pillars of entrepreneurshipmitar to the Spanish regional analysis, this
version is also capable to offer tailor-made posaggestions for the seven Hungarian regions
by identifying the weaknesses of the regional @néeeurial climate and individual factors.
The structure of the paper is the following: thextngection of the paper is about the
regional adaption of the GEDI methodology includihg new development. In section three,
this is followed by the results of the analysis gadicy discussion. Finally in section four,

the paper concludes with a summary.

2. The Global Entrepreneurship and Development Inde (GEDI)

GEDI views entrepreneurship as part of a Natioryak&n of Entrepreneurship (Aes
al. 2013). As such entrepreneurship occurs in respdosthe dynamic, institutionally
embedded interaction between entrepreneurial détstu abilities, and aspirations, by
individuals, which drives the allocation of resascthrough the creation and operation of
new ventures.

GEDI is based on twenty-eight variables which magdourteen pillars further divided
into three sub-indicesttitudes(ATT), abilities (ABT) and aspiration (ASP). The abilities
and aspiration sub-indices capture actual entrepirship activities as they relate to nascent
and start-up businesses, while the entrepreneatilide (ATT) sub-index identifies the
attitudes of a country's population as they retatentrepreneurship. Each of the fourteen
pillars contains an individual and institutionalriehle® The GEDI index also applies the
novel Penalty for Bottleneck (PFB) methodology whitacilitates the identification of

bottlenecks relevant for policy developnient
3. The Penalty for Bottleneck

We have defined entrepreneurship as thaamic interaction of entrepreneurial
attitudes, abilities, and aspirations and developee Penalty for Bottleneck (PFB)

% See Appendix 1, 2 and 3 for the complete GEDI &amrk.
* For the description of the full methodology seesAad Szerb (2011).
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methodology for measuring and quantifying these interactiohss(et al. 2013). Bottleneck
is defined as the worst performing weakest linkpmding constraint in the system. With
respect to entrepreneurship, by "bottleneck” we nm@ashortage or the lowest level of a
particular entrepreneurial indicator as comparedatteer indicators of the sub-index. This
notion of bottleneck is important for policy purgss Our model suggests that attitudes,
ability and aspiration interact; if they are outaflance, entrepreneurship is inhibited.

The sub-indices are composed of four or five conepts) defined as indicators that
should be adjusted in a way that takes this nagfdpalance into account. After normalizing
the scores of all the indicators, the value of emchcator of a sub-index in a country is
penalized by linking it to the score of the indaratvith the weakest performance in that
country. This simulates the notion of a bottlenatkhe weakest indicator were improved,
the particular sub-index and ultimately the whole&eB® would show a significant
improvement. Moreover, the penalty should be highéifferences are higher. Looking from
either the configuration or the weakest link pecspe it implies that stable and efficient sub-
index configurations are those that are balancadglabout the same level) in all indicators.

Mathematically, we model the penalty for bottlereebly modifying Casado-Tarabusi and

Palazzi (2004) original function for our purpos€ke penalty function is defined as:

h. .=y

r
B Fmin

+(1— e bromnly (1)

where#; ; is the modified, post-penalty value of index comgat j in country i
¥,j Is the normalized value of index component j inrmoy i
¥min IS the lowest value af; ; for country i.

i=1,2,...... m = the number of countries

=1, 2,....... n = the number of index components

We suggest that this dynamic index constructiopadicularly useful for enhancing
entrepreneurship in a particular country. There tare potential drawbacks of the PFB
method. One is the arbitrary selection of the miagiei of the penalty. The other problem is
that we cannot exclude fully the potential thataatipularly good feature can have a positive
effect on the weaker performing features. Whiles tkbuld also happen, most of the
entrepreneurship policy experts hold that policgudth focus on improving the weakest link

in the system. Altogether, we claim that the PFBhoeology is theoretically better than the

® This methodological section is based on Acs arett5@2011, 2012).
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arithmetic average calculation. However, the PFstdd GEDI is not necessary an optimal

solution since the magnitude of the penalty is wwkm

4. The regional adaptation of the Global Entreprenarship and Development Index

In order to use the GEDI index for a regional as@lythe data and variable used must
be adapted to reflect regional conditions. The teempt for such an adaption has been done
by Acsand his co-authors (2012) using regional data f@irs In this paper, we follow Acs
and his co-author®012) for the creation of the 14 pillars but useamended version of the
GEDI methodology that adjusts the individual pikeerages before penalizing then.

The main concern for the individual variables usetthe availability of a representative
sample size for each of the seven Hungarian reljitmvever, the adaption of institutional
variables for regional analyses is more complicalgehlly, we would use the same variables
for the regional analyses as we do for the coutdmel analysis. Unfortunately, most
institutional variables are not available for sfiegiegions. Several options exist to overcome
this limitation. One possible solution is to usesdly correlated regional proxies to substitute
for a missing variable. Another possible solutisnto simply use the same country level
institutional variables for all regions. In theseses where this method is used, the pillar level
value would correspond entirely to the variationsthe individual level variable used.
Though the institutional variance would be missiitgis likely that the variance of the
institutional variables within a country is muchvier than the variance between countries. In
light of the lack of regional institutional leveath for five GEDI pillars, we applied a mixed
method, incorporating all three alternative apphesc The idea behind the regional
entrepreneurship index construction is to find @egi level institutional data that are
available also in the country level. If the regibmestitutional data are lacking then country
level institutional data can be applied. Out of einstitutional variables, we apply for the
entrepreneurship index construction 9 variableckviaire available in the NUTS-2 regional

leveld. As a consequence, real Hungarian regional diffe@e may be higher than our

® While it was not a problem for Spain that had giorally representative sample, we had to use éepatata
set of the GEM 2008-2012 Adult Population Survegcténg a sample of 10 000, in total. For a detailed
discussion regarding the methodology used for G&ibhtry analyses see Acs et al. (2012).

" The detailed description of all of the variables aources can be found in Appendix 1 and AppeRdix

8 Over the last decades, it has been an increasmgment in the European Union to collect institogb
variables not only at the country, but also at thgional levels (NUTS-1, NUTS-2 and NUTS-3). This
increasing data collection activity provides a weaigpportunity to construct an entrepreneurshigxrsimilar

to the national GEDI. See the Eurostat regionadluade: http://epp.eurostat.ec.europa.eu
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analysis shows. The overall regional level entrepueship and development index for the
Hungarian regions are calculated as benchmarkiegctiuntry level pillars. While this
combined methodology makes possible to contrastetiteepreneurial performance of the
Hungarian regions to other countries, it is morprapriate to compare the regions to one
another. For calculating the country and the reglidevel index values the following steps
are applied.

First, after handling the outliers we normalize phitar values:

x, = —d— (2)

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

wherezx; ; is the normalized score value for country or ragiand pillar
z; j is the original pillar value for country and regioand pillar j

max; z; ; is the maximum value for pillar j

Let's calculate the average of each of the 141gilés

El,x .

£ = —nLi for allj (3)

wherex; is the normalized score for country or regidar a particular pillar.

¥ is the arithmetic average of the pillar for numbeountries and regions

The average of the 14 pillars average is the faligw

B .
y=—" (4)

We want to transform the values in such a way to preserve that the minineahne

is 0 and the maximum value is 1 and the averagjeedfransformed valug ( O<y, <1).
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The task can be divided into two non-trivial parss

(@)
(b)

Xl X
Vv A
< «i

In case (a) the average is higher and incase épterage is lower than the original
pillar averages. Ik, = ¥ then the solution is trivial.

@) case: X<y
1-y
- =1-(1-x)—= (5
Y =1-(1- %)= ©)
(b) case:X >y
1 ifx,=1
Ye = x; j:% otherwise ()

where k is the number of units having originally the valueAfter the transformatiory,

cannot be smaller tha%.

5. Hungary's regions compared at the GEDI aggregatievel

The relative rankings of Hungary’'s seven regionsebleon their aggregate GEDI scores
as compared to 83 other countries are shown ineTablThe regional scores are quite
heterogeneous, while the scores and rankings @n ttange from at the high end, 47.7 for
Central Hungary which is ranked in®3filace to 36.1 at the low end for Southern GreainPI
which is ranked in 63 place. In terms of country comparisons, Centrandduy's score ranks
it at a level similar to Latvia and Turkey, whil@@hern Great Plain's ranking is similar to
Dominican Republic and Panama.

We can state that the GEDI rankings of the regi@fiect roughly their well-known
ranking relating to regional disparities. Only thesition of Central Transdanubia deviates
from the expected position. In terms of GDP pelitea@entral Transdanubia possess a better
position, usually being placed directly after Westé€ransdanubia.
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Table 1The GEDI 2006-2011 ranking: Countries and Hungarggions compared

Per capita Per capita
Rank Country/Region | GDP (PPP)| GEDI | Rank Country/Region GDP (PPP)| GEDI

1| United States 47 184 78.7 47| Greece 28154 421
2 [ Denmark 39558 76.4 48| Barbados 19252 41.3
3| Sweden 38947 75.2 49| Hungary 2008-2012 41.2
4| Australia 39407 74.6 50| Western Transdanubia 18 775 39.8
5] Netherlands 42 475 73.2 51| South Africa 10 486/ 39.5
6| Canada 38915 70.3 52| Macedonia 11072 39.4
7 | United Kingdom 35860 68.6 53| Northern Hungary 12 246/ 39.3
8| Iceland 34949 68.3 54| Southern Transdanubig 13856 39.2
9| Norway 56 894 67.9 55| Mexico 14 566 39.0
10| Switzerland 46 215 66.9 56| Tunisia 8 524| 38.1
11| France 33820[ 66.8 57| Argentina 15893 38.0
12| Taiwan 37931 66.1 58| Central Transdanubia 16 726 37.0
13| Puerto Rico 16 300 65.0 59( China 7536 37.0
14| Finland 36 660 63.1 60| Jordan 5706 36.5
15( Belgium 37 448 62.8 61| Northern Great Plain 13036 36.3
16| Germany 37591 62.3 62| Dominican Republic 9280 36.1
17| Austria 39698 61.7 63| Southern Great Plain 13307 36.1
18| Chile 15044 61.7 64| Panama 13877 34.9
19( Singapore 57 505 61.4 65| Thailand 8 490 33.8
20| Ireland 39727 61.2 66| Trinidad and Tobago 25539 33.0
21| Israel 28 546 59.2 67| Jamaica 7839 32.8
22| United Arab Emirates 38089 55.9 68| Russia 19 840 32.7
23| Slovenia 27 556 53.0 69| Kazakhstan 12 050 32.2
24| Poland 19 747 51.7 70| Serbia 11488 32.1
25| Saudi Arabia 22545 51.5 71| Nigeria 2363 32.0
26| Czech 25299 49.8 72| Syria 5248] 315
27| Hungary 2011 20 307 49.7 73| Brazil 11127, 31.3
28| Spain 32070, 49.1 74] Indonesia 4293 31.2
29| Lithuania 18184 48.6 75| Boshia and Herzegovinpa 8 750 30.4
30| Latvia 16 312 47.8 76| Bolivia 4816 30.3
31| Central Hungary 33978 47.7 77| Egypt 6281 30.1
32| Turkey 15340 47.1 78| Ecuador 8105 29.3
33| Uruguay 14 277 47.1 79| Philippines 3940 29.0
34| Korea 29 004 46.7 80| Costa Rica 11351 28.6
35] Italy 31555 46.7 81| Iran 11 467 28.4
36| Hong Kong 46 157 46.2 82| Morocco 4668 28.1
37| Colombia 9392 45.9 83| Venezuela 11956, 27.8
38| Portugal 25573 45.7 84| India 3586 27.3
39| Croatia 19516 45.6 85| Algeria 8322 26.8
40| Japan 33994 44.9 86| Zambia 1550, 24.6
41| Slovakia 23897] 44.8 87| Pakistan 2674 234
Budapest* 30095 44.6 88| Rwanda 1155 23.1

42| Hungary 2010 44 .4 89| Ghana 162 22.7
43| Peru 9470 43.6 90| Guatemala 474D 22.7
44| Romania 14 28y 43.5 91| Angola 603§ 227
45| Lebanon 13948 42.2 92| Uganda 1263 22.4
46| Montenegro 1267p 42.1 93| Bangladesh 1643 18.1

Source:authors’ own construction
Note *Hungary's ranking is shown in bold and Hungarggional rankings are shaded.
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However, according to the latest report of the Huiamn Central Statistical Office,
Central Transdanubia’s position has worsened latety example, both the FDI and the
attracted overall domestic investment to the regenously decreased in 2011 (KSH 2012).

In order to better understand the numbers behiedowerall ranking, we provide
Hungary's regional rankings for the three GEDI subees, shown in Table 2
Entrepreneurial Attitudes (ATT)Entrepreneurial Abilities (ABT)and Entrepreneurial
Aspirations (ASR)

Table 2Hungarian regions relative position: sub-indexeleand GEDI

ATT ABT ASB GEDI

Rank Value Rank Value Rank Value Rank Value
Central Hungary 51.33 43.36 48.55 47.74
Central Transdanubia 5 33.41 6 38.23 6 39.28 5 36.98
Western Transdanubia 2 35.54 2 42.96 5 41.02 2 39.84
Southern Transdanubia 3 33.98 3 39.83 3 43.93 4 39.25
Northern Hungary 4 33.68 4 38.42 2 45.75 3 39.28
Northern Great Plain 6 32.53 5 38.26 7 38.23 6 36.34
Southern Great Plain 7 31.36 7 35.49 4 41.44 7 36.10
Budapest 42.47 43.68 47.77 44.64
Hungary 2011 45,54 53.40 50.21 49.70
Hungary 2010 43,95 46.35 42.91 44.40
Hungary 2008-2012 37.98 42.25 43.45 41.21

Source:authors’ own construction

These sub-indices make up the overall GEDI scodeaadress specific issues regarding
entrepreneurship development. As depicted in T2btegional differences are the highest for
the Entrepreneurial Attitudes. If we look at thp ®ranking regions for all three sub-indices,
we find thatCentral Hungary (including Budapest)Vestern Transdanubiand Southern
Transdanubighold the positions for Entrepreneurial AttitudesT{A and for Entrepreneurial
Abilities (ABT). In the case of Entrepreneurial Aspion (ASP),Central Hungary (including
Budapest) takes the % place, while Northern Hungary holds the ¥ and Southern
Transdanubiahe 3%,

6. Hungary's regions compared at GEDI's pillar levé

In this section, we focus on the analysis of Hugigar regions at the pillar level. Table
3 shows the pillar values for Hungary's regions andudes two additional useful

benchmarks: the average pillar values for the mdsanced innovation driven econonfies

° Innovation driven economies are defined accordingthe World Competitiveness Survey
categorization (Porter — Schwab 2008).
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and the average value of Hungary's 7 regions. \We idlentify the most favorable and the
least favorable pillar value for each region anddbhenark.

The least overall regional pillar variance (0.01aswfound in the case of the pillar
capturing the regional entrepreneurial culturet(oal support), implying a relatively equal
acceptance and recognition of the role of entrearenthroughout the 7 regions. While the
overall regional pillar variance in the case of pikar relating to the start-up skills (startup
skills) appears to be quite large (0.25), sinceaitges from 0.27 (Central Transdanubia) to
1.00 (Central Hungary). Examining the least favtgaindicators, we see the difficulties
facing Hungarian businesses across the regionsdognize and utilize good business
opportunities and ideas exemplified by thgportunity perceptiomillar which is the weakest
pillar in all regions. Sincepportunity perceptiorbelongs to the ATT sub-index, it explains
the generally weak performance of Hungary and theddrian regions in entrepreneurial
attitudes. Whileopportunity perceptiorappears to be the weakest pillar of the innovation
driven economies as well, but the difference isstartial. The innovation-driven country
average is 0.53, and the Hungarian regional avesa@é9 (Hungary 2008-2012).



Table 3Hungarian regions relative position: pillar level

Regions 1 2| 3% 4 5| 6% 7 8 9*| 10| 11 12 13¥14**| Less favorable* Most favorable
Central Hungary 0.301.00| 0.42| 0.66| 0.44] 0.54] 0.42| 0.50| 0.33] 0.3 0.47| 0.54| 0.61] 0.61| PERGEPTION | STARTUP SKILLS
Central Transdanubia 0.1.27] 0.42| 0.52| 0.45| 0.61| 0.26| 0.39] 0.43| 0.37] 0.37| 0.49| 0.50| 0.42| PERGEPTION | | OPPORTUNITY STARTUP
Western Transdanubia | 0.0.34 0.44) 0.50| 0.45| 0.65| 0.36| 0.48| 0.40| 0.33] 0.34] 0.40| 0.76| 0.44] PERCEPTION | INTERNATIONALIZATION
Southern Transdanubia | 0410.42] 0.43] 0.51] 0.44| 0.55| 0.54] 0.38] 0.41] 0.42] 0.33] 0.66| 0.77| 0.44 PERGEPTION . |'NTERNATIONALIZATION
Northern Hungary 0.110.33| 0.48| 0.45| 0.43| 0.54] 0.37| 0.31] 0.46| 0.46| 0.36| 0.94| 0.49| 0.45 ?EESEJ%’%'JY HIGH GROWTH
Northern Great Plains 0.100.36| 0.46| 0.46| 0.44| 0.50| 0.40| 0.39| 0.44| 0.34] 0.46| 0.38| 0.53| 0.45 ?EESEJ%’%'JY RISK CAPITAL
Southern Great Plain 0.0®.33| 0.45| 0.44| 0.44| 0.57| 0.38] 0.25| 0.41] 0.41] 0.41] 0.39| 0.64] 0.57 PERCEPTION | NTERNATIONALIZATION
Budapest 0.100.90| 0.36| 0.60| 0.38| 0.59 0.50| 0.46| 0.35| 0.36| 0.45| 0.66| 0.56 0.66 SEQ@EJH?)'JY STARTUP SKILLS
/'152%3?” Regiona 0.1% 0.44| 0.44] 0.51| 0.44 0.57| 0.39] 0.38] 0.41| 0.38] 0.39| 0.54| 0.61| 0.48 PERCEPTION | NTERNATIONALIZATION
Hungary 2011 0.30 055 0.54| 055 0.45| 0.55| 0.84| 0.43| 0.40| 0.41] 0.44 0.68] 0.76| 0.36| PERCEPTION | | TECHNOLOGY SECTOR
Hungary 2010 0.24 058 0.58| 0.55 0.42| 0.56| 0.56| 0.50| 0.36| 0.32| 0.30] 0.51 0.63) 0.43 PERCEPTION . | INTERNATIONALIZATION
Hungary 2008-2012 0.1 054 0.43] 0.50| 0.37| 0.55| 0.41] 0.43] 0.43] 0.36] 0.30] 0.57] 0.63| 0.53 PERGEPTION | OPPORTUNITY STARTUP
dited 0.50 0.68| 0.5 073 0.70| 0.83| 0.60 0.67] 0.78| 0.71| 0.61] 058 0.72| 0.57| PLROLPTION | | NON-FEAR OF FAILURE

Source:authors’ own construction.

*Opportunity Perception (1); Startup Skills (2); Néear of Failure (3); Networking (4); Cultural Sagot (5); Opportunity Startup (6); Tech sector (@uality of Human
Resources (8); Competition (9); Product Innovaii®@); Process Innovation (11); High Growth Firm Y(1ihternationalization (13); Risk Capital (14) nbvation-driven
countries: Source: The Global Competitiveness Rep@t0-2011, page 11. List of innovation-driven wies: Australia, Austria, BelgiumCanada, Cyprus, Czech Rep.,
Denmark, Finland, France, German@reece, Hong Kondgeland, Ireland Israel, Italy, JapanKorea Rep.Luxemburg, MaltaNetherland,New ZealandNorway,
Portugal SingaporeSlovenia, SpainSweden, SwitzerlandJnited Arab Emiratednited Kingdom, United State&EDI 2010 country scores are available
only for countries in italics.

**Pillars where the institutional variable usedl& same for all 7 regions.
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7. A simulation on how to improve entrepreneurshign the Hungarian regions

An important implication of the GEDI is related dmow to improve of the
entrepreneurship scores. According to the PFB ndelbgy the best progress can be
achieved by abolishing the bottleneck, the weakestorming pillar. However, we should
remember that the National System of Entreprenguista dynamic system: if you alleviate
one bottleneck, another factor soon becomes thet ripgling constraint for system
performance. This raises the question of 'optimfibcation of policy effort.

We simulated a situation in which all the Hungamegions increased their allocation of
entrepreneurship policy resources in an effortaim % improvement in their entrepreneurial
performance, as captured by the GEDI Index. TheBefor Bottleneck method used in the
GEDI index calculation implies that the greatestfqpenance enhancement will be achieved
when additional resources are always allocated lteviating the most constraining
bottleneck. Once the bottleneck pillar has improsefficiently so as to no longer constitute
the most important constraint to system performahogher resource additions need to be
allocated to the next most severe bottleneck. \&fatied this procedure until an overall GEDI
Index performance of 1% in every country had beglmesxved. This simulation is based on
two important assumptions: (1) we allocate adddlonesources over current resource
allocation; and (2) the cost of improving perforroams equal for all pillars. The result of the
simulation is shown in Table 4.

This simulation produces a more nuanced picturthefrequired allocation of policy
effort, if policy were to be optimized to maximigee GEDI index value. We can see that to
improve the2008-2012 Hungarg GEDI index score by 1%, an ‘optimal’ effort adktion
would call for a 31% improvement in tlogportunity perception pillara 20% in the process
innovation pillara 13% inthe opportunity perception pillaand 12% in theultural support
pillar. Of the remaining effort, our simulation suggesist 8% should be allocated to tech
sector and 6% to competition. Less than 5% newteffonecessary to enhannen-fear of

failure pillar andquality of human resources pillar
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Table 4Simulation of ‘optimal’ policy allocation to incase the GEDI score by 1% in the

Hungarian regions

Total
Region 1 2 3 4 5 6 7 8 9 10 11 12 13 14 effort
Central A 023 0 0.11 O 009 O 0.12 0.03 0.2 0.2 0.07 O 0 0 1.05
Hungary B 22% 0% 10% 0% 9% 0% 11% 3% 19% 19% 7% 0% 0% 0%
Central A 03 017 003 O 0 0 0.19 0.06 0.02 0.07 0.08 O 0 030.0.95

TransdanubiaB 32% 18% 3% 0% 0% 0% 20% 6% 2% 7% 8% 0% 0% 3%

Western A 029 013 002 0 00l O 01 O 0.06 0.13 0.13 0.06 00.02 0.95
TransdanubiaB 31% 14% 2% 0% 1% 0% 11% 0% 6% 14% 14% 6% 0% 2%

Southern A 033 002 001 0 O O O 011 003 002 011 0 0 00.63
TransdanubiaB 52% 3% 2% 0% 0% 0% 0% 17% 5% 3% 17% 0% 0% 0%

Northern A 031 013 0 001 003 0O 008 017 0 0O 01 0 0 00184
Hungary B 38% 16% 0% 1% 4% 0% 10% 17% 0% 0% 12% 0% 0% 1%
Northen A 035 01 0 O 001 O 006 006 001 011 0 007 0 00.77
Great Plains B 45% 13% 0% 0% 1% 0% 8% 8% 1% 14% 0% 9% 0% 0%
Southern A 033 009 0O 0 O 0 004 017 002 001 001 004 0 00.71
GreatPlain B 46% 13% 0% 0% 0% 0% 6% 24% 3% 1% 1% 6% 0% 0%

A 029 0 012 0 01 0 O 002 012 012 003 0 0O 008
Budapest B 36% 0% 15% 0% 13% 0% 0% 3% 15% 15% 4% 0% 0% 0%
Hungary A 026 001 002 001 011 0 O 013 006 015 011 00 0.7 1.03
2011 B 25% 1% 2% 1% 11% 0% 0% 13% 6% 15% 11% 0% 0% 17%
Hungary A 028 0 0 O 011 0O 0 002 016 02 013 001l 0 01011
2010 B 28% 0% 0% 0% 11% 0% 0% 2% 16% 20% 13% 1% 0% 10%
Hungary A 029 O 005 0O 011 0 008 005 006 012 019 0 0 0095

2008-2012 B 31% 0% 5% 0% 12% 0% 8% 5% 6% 13% 20% 0% 0% 0%

Source: authors’ own construction
Note *A: Required increase in pillar; B: Percentageatél effort.
Variables from 1 to 14 are the same as in Table 3.

Although, looking at Table 4 it is apparent thag tbptimal’ policy mix is different for
the 7 regions of Hungary, all regions need to imprtheopportunity perception pillarfor
example, for Central Hungary there is necessafpdas only the 22% of new resources on
this pillar, while for South Transdanubia requithe 52%, all the other regions are between
these two extremes. The regions are also differaggarding their required total efforts to
improve their GEDI score by 1%: for Southern Trarsdbia there are only 0.63 new

resources necessary, while for Central Hungary.1.05

8. Conclusion

Over recent years, increasing attention has beéh tpathe role that regional level

factors play in driving entrepreneurship and thgreegional and national development.
Within the EU an important aim is to decrease regidnequalities. Despite enormous efforts,
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regional disparities in many countries have beere@sing. The examination of the drivers of
entrepreneurship at the regional level may exptaime of the reasons for these continuing
regional inequalities.

In this paper, we adapted the GEDI Index to a majianalysis of Hungary's 7 regions.
While the Hungary's regional GEDI values are caltad in the same way as would be those
of independent countries, our analysis focusesamparing the Hungarian regions to each
other. The Hungarian regions are investigated nmgeof the GEDI, the sub-index as well as
in the pillar level. According to the regional GEBtores, Central Hungary has a relative
better position, while the remaining 6 regions a differ from each other regarding their
entrepreneurial attitudes, abilities or aspiratitna great extent.

The Hungarian regions are found to particularly weak in the entrepreneurial
attitudesand aspiration related pillars On the one hand, the results show that Hungarian
firms exhibitreduced levels of innovation activitgome of the causes can be found in the
economic structure of Hungarian firms which areu®x mainly in services and also the lags
in their incorporation of new technologies. Takegether, these all have a negative effect on
the productivity and growth of firms. ApproximateB/3 of the R&D expenditures were
concentrated in the Central Hungarian region inl2@onsiderable research activity can be
found in Northern Great Plain and Southern GreainPas well, due to their quite large
research bases relating to traditional sectors éguculture) (KSH 2012).

Finally, the analysis based on the individual cbhemastics of Hungarian entrepreneurs
(potential entrepreneurs) shows that Hungarianeprgéneurslack of start-up skillsand
generally alsoexhibit a negative attitude towards the potentiglorgomic or business
opportunities The number of existing firms is one of the masiportant indicators of
economic performance. The expansion of firms coeghdo the last year is quite modest
(only 2.7%). Central Hungary can be characterizgdhe highest firm density, while the
expansion in the number of existing firm in Northétungary, Southern Hungary and Central
Transdanubia was restrained (KSH 2012).
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Appendix 1A description of the regional-level individual ebrles used
Individual Description
variable
OPPORTUNITY The percentage of the 18-64 aged population rezogngood conditions to start busingss
next 6 months in area he/she lives,
The percentage of the 18-64 aged population clgnarposses the required
SKILL - .
knowledge/skills to start business
NONEAIRFAIL The percentage of the_ 18-64 aged population stétiathe fear of failure would not
prevent starting a business
KNOWENT The percentage of the 18-64 aged population knosamgeone who started a business fin
the past 2 years
NBGOODAV The percentage of t_he 18-64 aged population sakiigpeople consider starting business
as good carrier choice
NBSTATAV The percentage of the 18-64 aged population thinttiat people attach high status to
successful entrepreneurs
The status and respect of entrepreneurs calcudatéite average of NBGOODAYV and
CARSTAT NBSTATAV
TEAOPPORT Percentage of the TEA* businesses iaiidecause of opportunity start-up motive
TECHSECT Percentage of the TEA businesses thatdire in technology sectors (high or medium)
HIGHEDUC gg;izrt}?r?e of the TEA businesses owner/manageirsghaarticipated over secondary
Percentage of the TEA businesses started in thaskeets where not many businesses
COMPET
offer the same product
NEWP Percentage of the TEA businesses offering prodbetsare new to at least some of the
customers
NEWT Percentage of the TEA businesses using new teajytihat is less than 5 years old
average (including 1 year)
Percentage of the TEA businesses having high jpbaation average (over 10 more
GAZELLE X
employees and 50% in 5 years)
Percentage of the TEA businesses where at least sostomers are outside of the
EXPORT
country (over 1%)
INFINVMEAN | The mean amount of 3 year informal intent
The percentage of the 18-64 aged population wheiged funds for new business in past
BUSANG .
3 years excluding stocks & funds, average
INFINV The amount of informal investment calculat&s INFINVMEAN* BUSANG

Source:authors’ own construction

Note *TEA (Total Entrepreneurial Activity) = the progmn of the 18-64 year aged working
population who are in the process of business-gprand/or having an operating young
venture.



Appendix 2A description of GEDI's national and regional ingional variables used

Institutional variable

Description

Source of data

Data availability

MARKETDOM

Country level: Domestic market size that is the sum of gross dtim@roduct
plus value of imports of goods and services, mialge of exports of goods ar]
services, Data are from 2012.

World Economic
d Forum

The Global Competitiveness Report
2012-2013, p. 496.
http://www3.weforum.org/docs/WEF_G
obalCompetitivenessReport 2012-13.p

of

Hungary's regional data: calculation based on the EU regional competitigsr]
market size calculation, rescaling the variabla fopoint Likert scale (calculatio
method in Appendix A-3).

e EU Regional
n competitiveness
2010

Based on: EU Regional Competitivenes
Index 2010, p. 154.

(7]

URBANIZATION

Country level: Urbanization that is the percentage of the popnraliving in
urban areas, data are from the Population Divisiche United Nations, 2011.

United Nations,
World Urbanization
Prospects: The
2011 Revision

Percentage of population residing in
urban areas, 1950-2050
http://esa.un.org/unpd/wup/CD-
ROM/Urban-Rural-Population.htm

Hungary's regional data: same as above. Data are from 2000-2001.

OECD Regional
Typology

OECD Regional Typology, Directorate
for Public Governance and Territorial
Development, 22 February 2010, p. 21.
OECD, StatExtracts http://stats.oecd.or|

The size of the market: A combined measure of theeastic market size and th

e

MARKETAGGLOM urbanization that later measures the potentialcaggtation effect. Calculated as own calculation | -
MARKETDOM*URBANIZATION.
World dataBank, World Development
) o . . UNESCO Institute | Indicators (WDI)
Country level: Gross enrolment ratio in tertiary education, 2010. for Statistics http://data.worldbank.org/indicator/SE. T
EDUCPOSTSEC ER.ENRR/countries?display=default

Eurostat, Educatior

set

. . _— http://appsso.eurostat.ec.europa.eu/nui
Hungary's regional datasame as above. Data are from 2011. |nd|ca2tors .by NUTS upModifyTableLayout.do
regions
Business Climate Assessment,
Country and regional level data source is the samefhe business climate rate Coface Country Risk and Economic
“assesses the overall business environment quatitya country... “.The Research, January, 2013
BUSINESS RISK alphabetical rating is turned to a seven point ttikeale from 1 (“D” rating) to 7 Coface http://www.coface.com/CofacePortal/C(
(A1 rating). 30. Data are from 2008 except 2009toes that are from 2009. M_en_EN/pages/home/risks_home/bus
ess_climate
] . . International ICT Statistics, ITU ICT Eye
i(;ﬂggggnlgvezloti%ta The number Internet users in a particular coupiy 100 Telecommunication| http://www.itu.int/ITU-
INTERNETUSAGE ' ] Union D/ICTEYE/Default.aspx

Hungary's regional data: same as above. Data are from 2011.

Eurostat, Regional

information society

http://appsso.eurostat.ec.europa.eu/nui

in

ow.do




statistics

Country level dataz The Corruption Perceptions Index (CPI) measutes|t Transparency | http://cpi.transparency.org/cpi2012/in_det
perceived level of public-sector corruption in aietyy. “ Data are from 2012. International ail/
CORRUPTION Hungary's regional data based on a standardized variable combining edutati :
health, and general public corruption in additionlaw enforcements and bripe Charron et al EU _QOG Corruption Index (EQI)
N N . http://www.qog.pol.gu.se/data/datadownl
payment. Calculation is based on Charron et al{pPQtescaling it to a 10 point (2011) oads/qogeureionaldata/
scale (see A-3 Appendix for details). Data are f2009. 4909 9
Country and regional level data source is the saméBusiness freedom is a
FREEDOM guantitative measure of the ability to start, opsrand close a business that Heritage 2013 Index of Economic Freedom
represents the overall burden of regulation, asl vasl the efficiency of Foundation/ http://www.heritage.org/index/visualize
government in the regulatory process. Data are 20f8. World Bank
Country level data: Firm level technology absorption capability: “Cpamies in . The Global Competitiveness Report
_ _ -~ .| World Economic | 2012-2013, p. 489.
your country are (1 = not able to absorb new teldgy 7 = aggressive in htto:// 3 wef Idocs/W G
absorbing new technology)”. Data are 2011-2012 kteidj average Forum tp://www3. wetorum.org/docs EF_
TECHABSORP ' ' obalCompetitivenessReport_2012-13.pdf
Hungary's regional data proxied by the technological readiness data fram|t EU Regional . . "
; o ) oI - - S Based on: EU Regional competitiveness
EU regional competitiveness index and rescaling ithe original 7 point scale competitiveness 2010. b. 176
(see A-3 Appendix for details). 2010 ' P
. Sk . The Global Competitiveness Report
Country level data: The extent of staff training: “To what extent dompanies in .
. . o — - L World Economic | 2012-2013, p. 447.
your country invest in training and employee depetent? (1 = hardly at all; 7 £ htto:// f Idocs/W
to a great extent)”. Data are 2011-2012 weightextaye Forum tp: WWW3._V\_/e orum.org/docs/WEF_G
STAFFTRAIN ' ' obalCompetitivenessReport_2012-13.pdf
Hungary's regional data proxied by the Higher education and life long teag EU Regional . : . R
sub-index data from the EU regional competitiverirdsex and rescaling it to the competitiveness ggigd onl.ZIZU Regional competitiveness
original 7 point scale (see A-3 Appendix for degpil 2010 P )
Country and regional level data sources are the sasn Extent of market The Global Competitiveness Report
MARKDOM dominance: “Corporate activity in your country i$ € dominated by a few World Economic | 2012-2013, p. 451.
business groups, 7 = spread among many firnidyta are 2011-2012 weighted Forum http://www3.weforum.org/docs/WEF_G
average. obalCompetitivenessReport 2012-13.pdf
The Global Competitiveness Report
Country level data: These are the innovation index points from GCtoaplex| World Economic | 2012-2013, p. 20.
measure of innovation. Data are 2011-2012 weightedage. Forum http://www3.weforum.org/docs/WEF_G
TECHTRANSFER obalCompetitivenessReport_2012-13.pdf
Hungary's regional data proxied by the Innovation sub-index data from Et¢ EU Regional . . "
: . . . - . S Based on: EU Regional competitiveness
regional competitiveness index and rescaling ih&original 7 point scale (see A- competitiveness
. . 2010, p. 204.
3 Appendix for details). 2010

m UNESCO Institute

Country level data: Gross domestic expenditure on Research & Devedop

http://stats.uis.unesco.orggan/ReportH




GERD

(GERD) as a percentage of GDP. Data are from 2010.

for Statistics

olders/ReportFolders.aspx?IF_ActatbH
=P,54

Eurostat Regional

School, Barcelona,
Spain

Index 2012 Annual,
http://blog.iese.edu/vcpeindex/about/

. . ] . I Database, R&D | http://appsso.eurostat.ec.europa.eu/nuifsh
Hungary's regional data: same content, regional level application )
expenditure and | ow.do
personnel
Country level data Refers to the ability of companies to pursue iniisive . The Global Competitiveness Report
) I ) ; N ; . World Economic | 2012-2013, p. 20.

strategies, which involves differentiated positiapiand innovative means of :

production and service delivery. Data are 2011-204@hted average Forum http.//www3._\/\_/eforum.org/docsNVEF_G
BUSS STRATEGY ] ' obalCompetitivenessReport_2012-13.pdf

Hungarys regional data pro>_<|ed by the Bgsmess strategy sophlsngatldm- su  EU Re_glonal Based on: EU Regional competitiveness

index data from the EU regional competitivenesseindnd rescaling it to the competitiveness 2010 b. 188

original 7 point scale (see A-3 Appendix for degpil 2010 P )

Dreher, Axel (2006): Does Globalization

Country and regional level data sources are the saen A part of the KOE Swiss Affect Growth? Evidence from a new
GLOB Globalization Index measuring the economic dimemsibglobalization. Data arg Economic Institute Index of GlobalizationApplied

from the 2012 report and based on the 2009 survey. Economics 3810: 1091-1110.

http://globalization.kof.ethz.ch/

Country and regional level data sources are the saen The Depth of Capita] EMLYON Business| Groh, A, H.Liechtenstein and K. Lieser

Market is one of the six sub-indices of the Vent@apital and Private Equity School France and| 2012 The Global Venture Capital and
DCM index. IESE Business Private Equity Country Attractiveness

Source:authors’ own construction



Appendix 3Structure of the Global Entrepreneurship and Depaent Index

GLOBAL ENTREPRENEURSHIP AND DEVELOPMENT INDEX

Entrepreneurial Entrepreneurial Entrepreneurial
Attitudes Sub-Index Ability Sub-Index Aspirations Sub-Index
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Source author’'s own construction based on Acs — Szedh@p
Note *The GEDI is a super-index made up of three sutexes, each of which is composed of several pilBach pillar consists of an institutional var&bl
(denoted irbold) and an individual variable (denoteddald italic). The data values for each variable are gatheoad Wide ranging sources
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Appendix 4The rescaling of the regional variables for theeleand range of the country level
variable

Example: MARKETSIZE

MARKETSIZE = Hungary’'s average market size from Wdéconomic Forum = 3.9
Maximum MARKETSIZE = 7 Country maximum market sizem WEF
MARKETSIZE; = the applied market size variable for tﬁé—iungarian region
REGMARKETSIZE = jth region market size from Regional Competitess score j=
1,...... k, k is the number of region in Hungary

Maximum REGMARKETSIZE= 100

AVREGAMARKETSIZE = regional average market sizetlas average of a country regional
market size values

MARKETSIZE; = MARKETSIZE +

(REGMARKETSIZE - AVREGAMARKETSIZE)(7 — 3.9) / (100 —
AVREGAMARKETSIZE



