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Abstract

This paper seeks to examine the relationship betvezgrepreneurship and economic
growth at a regional level in Spanish and Portugl¢dTS Il. Our panel model is based
on the idea by Audrestsch et al (2006), Koo and K609), and other authors, about the
importance of adding economically useful local kitemge variables to the classical
model of economic growth, that only included lalaaxd capital. Theses variables are:
research and development, human capital, entrepsrip and social capita. We built
two different measurements for entrepreneurshe ratio of companies created over the
total in each region for the years of study, andrass-section measurement that can be
considered as an indicator of survival. These nreasents do not offer similar results,
which shows the importance of achieving a good mea®f entrepreneurship, one
ideally combining many different aspects. We find pmsitive effect of the
entrepreneurship variable on GDP growth, in peitadprms and in absolute values
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1.Introduction: definition and importance of entrepreneur ship.

Interest in the study of entrepreneurship re-entergén greater intensity in the late '70s,
with an emphasis on economic theories through ecapifindings and theoretical
reflections. In empirical terms, it was found tisatveral developed countries, mainly in
Europe, launched new initiatives, after years obnemic downturn and decline in
business creation. On the other hand, widespresmdtical reflections about events that
marked the world economy are reflected in nati@mnomies. These changes indicate
that economic growth was not only sustained in entas of scale or scope, but that the
companies had an important role in growth. Thusdratsch and Thurik (2004)
concluded that the change in consumption patténesrise of more flexible production
processes and more competition among small andumegiiterprises were striking in the
transition from an economy of management to arepnéneurial economy.

There are different definitions of entrepreneursiiiiat have evolved over time.
According to several authors (Kilby, 1971, Carladl., 1984; Leite, 2002), the concept
of entrepreneurship was first mentioned by Rich@edhtilon in the eighteenth century.
For him the function of entrepreneurship in thereeoy was the purchase of services and
inputs at a certain price, and its subsequentlg aalan unknown price and, therefore,
assuming a risk. Later, Jean Baptiste Say offerdmtoader definition that combined
capital, physical resources and manpower in annalignd innovative way. For Adam
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Smith (“father" of the economy), the concept ofrepteneurship is confused with
capitalism, whose function was providing the researfor entrepreneurs and capital
accumulation. Back to the ideas raised by Cantiflod Say, John Stuart Mill separates
the concepts of capitalism and entrepreneurshigynaisig that the latter involves risk,
effort and dificulties in most cases. Wennekers dimadirik (1999) mentioned three
definitions of entrepreneurship. For example, gmareurship may lead to an economic
function, a resource allocation or an innovatiofscAit may report a particular behavior,
it has intrinsic characteristics, it implies theation of new businesses or the importance
of an entrepreneur within a company. Baumol (1993) Dejardin (2001) stress that
entrepreneurial activity may indicate productivity society regarding the provision of
income, depending on the existing structure ofrntiges and possibilities.

Wennekers and Thurik (1999), covering most primagttings, defined it as a
manifestation of entrepreneurial ability and wifjivess of individuals within and outside
organizations with the objectives: (1) to perceawe create new economic opportunities
(new products, new production methods, new orgéoizal structures and new
combinations of products and markets) and (2) tmdluce the entrepreneur’s ideas on
the market, facing obstacles and uncertainties jmgadecisions about the location, while
shaping and using resources and institutions adahe time.

For Shane and Venkataraman (2000), entrepreneuishapresponse to the following
economic question: "How, by whom and with what effaere discovered, evaluated and
exploited opportunities to create goods and sesvicghe future." Davidsson, Low and
Wright (2001) argued that entrepreneurship can dé@n sas the emergence of new
economic activity, which includes imitation and awation.

It is also appropriate to distinguish entrepreradugictivity as a result of establishing a
new company from creating a new business withinegisting company. Emerging
business activity may be new on the market or nii@ady exist. It follows that we have
innovative or imitative entrepreneurship dependomythe company providing a new
business or merely competing with existing busiegssgthin their target market, with the
same business model. From this analysis, it alpeag that corporate entrepreneurship
consists in the creation of a new activity withim existing business, which is different
from acquiring or merging other companies, whichymeasult in the addition of new
activities to the company.

Entrepreneurship and economic growth.

Since the first works by Solow, the theory of eaoimgrowth distinguishing production
growth is explained by an increase in the primasources of capital and labor employed
in production and the growth of total factor protiuity. The theory of economic growth
includes institutional, market and company inteffiaators that explain the differences in
welfare between countries at any given momentme tiHe also questions the dynamics
of growth of well-being leading to the convergermeedivergence of income levels per
capita (Solow, 1956-1957; Romer , 1990, Lucas 1B&8;0 and Sala -i-Martin, 1992.

The starting hypothesis of the economic theoryntfeppreneurship is that the economy is
endowed with certain factors, so entrepreneurshigiributes to production through a
combination of productive factors (capital and i3band therefore more entrepreneurial
resource allocation implies a greater level of patithn and well-being. This feature is
taken as exogenous in the model, and more recemt maw seek to identify particular
aspects of the contribution factor of entrepren@prsén economic growth. Koo and Kim
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(2009) say that R&D policies need to be discussethe broader context of related
regional issues, such as entrepreneurship, urliyerssearch, human capital, social
capital and industry structures. These are intatedl policy issues that need to be
examined in a more comprehensive policy framework.

There are several studies that establish a diiakt between entrepreneurship and
economic growth. Other empirical studies addressdmect relationship, in particular,
by establishing an interaction between entrepresmgorand employment growth. Both
these models lead to the formulation of an emgirroadel which is subsequently
estimated with available data, not having a cleat distinct relation to the theoretical
arguments that some authors previously establidhetiveen entrepreneurship and
economic growth.

Increasingly, there are studies that attempt tdyaadhe relationship between the level of
entrepreneurship and economic growth in countrieegions of a country. They try to
explain how entrepreneurship is an important fataaexplain higher levels of economic
growth.

At a country level, there are many studies thae tato account the relation between
entrepreneurship and economic growth. Van Stal.g2004 and 2005) propose three
explanatory variables for a country’s economic gtovthe entrepreneurship rate, the
global competitiveness index and per capita outpuod, they also include the dependant
variable in an earlier period to minimize continges. After using the Global
Enterpreneurship Monitor (GEM) database at diffengeriods, they conclude that the
effect of the activity entrepreneurship rate onnreenic growth affects the level of
economic development positively. Wenneker et al 080 used the country’s
entrepreneurship level as an independent variatlgressed by the Rate of Embryonic
entrepreneurs, defined in the GEM 2002 databasgborountries. The main conclusion
was that the flow of new entrepreneurs tends toedse with a development level at a
certain point, only to grow again from that poitt function). Using the GEM 2002
database concerning 37 countries, Wong, Ho ancAR6005) start from a Cobb-Douglas
production function to explain entrepreneurship atethnological innovation as
determining factors of growth, and concluded thatpid growth of new enterprises
generates job creation in small and medium businmedsveloped countries.

The GEM 2008 report (Bosmet al. 2008) affecting 43 countries explains the graphic
relationship amongst the aforementioned variablesgmts a typical U-form, that is,
entrepreneurship rates in countries with lower ies is very high. It gradually
decreases as the income level of the country iseseap to a minimum level from which
it increases once again in more affluent counti@s.the other hand, Wennekeasal
(2008) provides an alternative analysis of the dme-entrepreneurship” relationship in a
group of developed countries. They employ OCDE datd an entrepreneurship rate
based on the total proportion between businessesrswand the active population
between the years 1972 and 2004. In this casegriphic is L-shaped in the long term,
so the proportion of entrepreneurial activity wouldt increase according to income
levels, instead it would tend to remain stable.

Thurik (2009) studied the distinction between msdef economic management and
economic entrepreneurship in order to explain whirepreneurship economic models
are a better reference to explain the role of coptgary entrepreneurship in developed
countries. An economy based on production reqangisely different conditions from an
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economy based in venture capital (Audrestch and Sdon 2007). Thus, there are
necessary policies and institutions to successfuyduce management economies, as
opposed to the cycle of entrepreneurial econoniles.role of entrepreneurship typically
includes a variety of models on emerging countfiégudé, 2008), not only because the
role of entrepreneurship in developed economiesomaplex but also because it is not
included in the models of these economies.

Audretsch an Thurik (2001) used a panel data dDE&D countries between 1974-1998
to analyze the relationship between entreprenqurahd unemployment. Theoretically,
there is evidence that entrepreneurship reducesmplogment but also that
unemployment increases the level of entreprengurshi

Acs et al. (2005) also used samples of OECD casmto empirically test the effect of
entrepreneurship on economic growth, adding a pofxgchnical knowledge generated
in these countries as an explanatory variable oh@mic growth. The hypothesis tested
is that entrepreneurship is the channel that fati#s the spillover of technical knowledge.
It should be noted that in endogenous models teahrknowledge generation and
spillover are an endogenous stimulus to growth.yTtested a model in 20 OECD
countries, finding the R&D variable and entrepresbip level have a positive effect on
economic growth. R&D alone may not have the expmkeféect on economic growth and
the same can be said of the level of entreprengubshitself. However, the combination
of two variables has a considerable effect on eaangrowth. In a second study, Acs et
al (2005) formulated an alternative model they dmwed in two phases. In a first
equation, they estimated the level of entreprefgoigs a function of a vector of control
variables and in a second equation, they usedrdteefiuation as an explanatory variable
for economic growth. This is an attempt to neutmalhe effect of simultaneous causality
between entrepreneurship and economic growth. 8oities were tested for a sample of
18 OECD countries, concluding that entrepreneurphggluces economic growth, while
the effect of R&D remains uncertain. A variable fbe educational level of population
(technical knowledge proxy) also showed a poskiffect on economic growth.
Salgado-Banda (2005) presented a new variable basepatent data as a proxy of
productive entrepreneurship instead of a proxy dase self-employment data. He
considered 22 OECD countries and he found a pegditilationship between the proposed
measure for productive entrepreneurship — the degfeinnovativeness in different
nations — and economic growth, while the altermatheasure based on self-employment
appears negatively correlated with economic growth.

In their studies of the Theory of Regional Growtkgines, Audretsch and Fritsch (2002)
proposed four different growth regimes at a redidenel: the entrepreneur, the routine,
rotational and shrinkage levels. The concept ofgirmvth regime was operationalized
according to the degree of entrepreneurship, assumed by the creation of new
businesses and employment growth in each speaiégmbn In terms of population
density, it is concluded that regions with a higlpapulation density have greater
difficulty in generating employment and regime opes occur in less dense regions in
terms of population, indicating an effect of disecmies of scale that outweigh the
positive effects of agglomeration. Thus, small basses and start-ups may not be
necessary for regional growth in the short termf bte important in economic
development over the long term. Fritsch and Mue{904) replicated the study by
Audretsch and Fritsch (2000) for the districts afier West Germany. They conducted
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their study in two phases: (1) they analyzed tliecefof short-term entrepreneurship on
the creation of businesses and (2) they soughaptuoe the effect of long-term business
creation. The results were similar to the pionagvitrk.

In 2004, Fritsch conducted a study that comparedinkess creation and their
performance. To explain the creation of enterprisesused eight independent variables:
the number of employees in their sector, the uneyeul, the percentage of employees
with college degrees, the percentage of jobs inSik& sector, the capital intensity, the
unit cost of work, the cost of capital and GDP gilewrhe author concluded that the
characteristics of a growth regime may change dwee but that this development
depends on its historical background. As such, traegimes do not arise from nothing
but evolve in a period of time that can be long.

Van Stel and Storey (2004) analyzed the relatignbbtween business creation through a
proxy of entrepreneurship and employment growtingughe United Kingdom between
1980 and 1998 as a sample. This study links thecefif creating new businesses and
employment growth to specific public policies tsapported entrepreneurship in the UK.
The difference between entrepreneurial and norepreéneurial regions depends on the
stock and quality of its human capital.

Audretsch and Keilbach (2004) tested the concepenfure capital and the effect of this
on regional growth. The concept of venture capaadrepreneurial activity proposed
equals a factor of production such as capital aborl Thus, the availability of venture
capital in a region may be more important to pramatonomic growth than the inputs.
They found a positive effect of venture capital regional economic growth, and for
determining the level of venture capital in theioag the level of investment and
unemployment have a negative effect. The educdtiemal, crowding, social diversity
and participation in public employment have a pesieffect on venture capital.
Audretschet al. (2006) estimated a production function for Germegions in the 90s,
which concluded that there is a positive relatigmdietween entrepreneurship, venture
capital and regional economic growth.

For U.S. states, Holtz-Eakind and Kao (2003) cahetuthat entrepreneurship measured
by the rate of entry and exit of businesses paditiaffects growth measured in terms of
productivity.Also for American States, Koo and Ki(@009) proposed a model of
economic growth in which the rate of regional ecoimgrowth is a function of the
growth rate of economically useful local knowledgembined with the growth rates of
capital and labor. The growth of economically uséfgal knowledge is a function of
R&D, entrepreneurship, university research, humapital, social capital and the
industry’s structure. Their results indicate thatrepreneurship plays a significant role in
regional growth. Moreover, for any given level aflustry R&D spending, the level of
entrepreneurial activity determines how much berzefitate can garner from its research
activity.

2.Empirical approach.

2.1Descriptive analysisSeveral indicators to measure the entrepreneuwiafityg can be
found in the literature (please refer to Goeinal, 2008). We can highlight th&otal
Entrepreneurial Activity (TEA) from the GEM, thahdicates the proportion of
individuals who are starting new businesses atithe of the surveyiKauffman’'s Index
for the USA, whichmeasures the proportion of adults "No owner of sirless" creating

a new business each month; Denmark’s entreprenpuistiex, that also take into
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account business growth; the Database of Entrepreim@ by the World Bank, that
monitors the implementation of new business; OE@D BRurostat indicators consider
business survival, “gazelle” or fast growth bustesd “churn rate” that take into
account not only the creation of new businessesalso the destruction of businesses
within a period of time. One interesting measuneime the net business creation index,
that also considers the disappearance of busineS3®r measurements are self
employment, creation of small business, expendifareesearch and development,
investment expenditure, and other indicators rdl&depersonal intentions regarding the
establishment of a business.

Although we are aware of the difficulty involved imeasuring many of the components
of entrepreneurship, a defining characteristic oftrepreneurial capital is the
implementation of new businesses. Therefore, weheseatio of companies created over
the total in each region for the years of studya aseasure of entrepreneurial capital. We
use the SABI (Analysis System of Iberian AccountaBaes) database lgforma D&B
companythat includes the annual accounts of the leadingnSph and Portuguese
business. Furthermore, we construct a cross-seatieasurement of entrepreneurship
following GEM methodology and using data of the 3JA@atabase, that can be
considered as an indicator of survival.

This ratio is:Number of businesses created in last 42 month /bdurar businesses
working in the most recent year.

The next graph represents the evolution of thenmssi creation ratio in Spanish and
Portuguese regions from 2000 to 2008. The ratio egsulated with estimated data of
total and new businesses for each region and {€atal business” is the number of
firms that have official accountancy in one yeard dnew business” is the number of
businesses created in one year. Graph 1 does doidéndata for Madeira, but the
percentage of new businesses in this region aahi@9% in 2000 and 2004.

Graph 1. Business creation ratio (%). Spanish amtl§uese regions. 2000-2008.
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The evolution of Spanish regions is similar, in @G0l regions have a ratio of creation
around 4 or 5%, and have had increases for twesy@athree years, after that the ratios
decrease until 2008, with the lowest data. Portsguegions have similar data in the
beginning of period, but the creation rate slowdyl for the first years and began to
increase in 2003. In particular, Alentejo and Algahave higher rates in 2007, after
some years increasing their ratios, but they deecktast year.

The maps we present in graph 2, in the Annex, shewresults of our entrepreneurship
measures. The first map represents the busineaBotreatio average for the nine years
of study. All regions have ratios between 3 and Madeira (7.2%), the Canary Islands
(5.2%) and Acores (4%) are not represented in thp. Mhere are not great differences
between regions, but the poor positions are fromtugaese regions, except touristic
regions (Algarve and islands).The second map iplg2aindicates the position of regions
analyzed by our indicator of business survival Hasethe GEM methodology. All
regions share a rate of survival between 8.1% fadéira (Madeira, Azores 15.5%, the
Canary Islands13.5% are not shown in map), andriégé21%). These values indicate
the percentage that represents businesses craatadh region in last 42 month over the
total businesses in present time (data of 2008¢. mhps presented do not offer similar
results. This indicates the importance of achiexangood measure of entrepreneurship,
one that includes many different aspects. Althot@hsome regions, like Madrid or
Andalucia, it is possible that many businesses Hmean created when the economic
expectation was good, after a few years many bsséseclosed down, pointing to a poor
survival rate.We can highlight the Galician cas@isTregion had a good economic
evolution in the recent years, and the businesstsd region are small in general. These
issues, and the conservative spirit of Galicianppeocan explain the good position of
Galicia in our two measurements.

2.2. Econometric Model of Economic Growth and Emteeeurship in Spanish and
Portuguese Regions

Our model is based on the idea of Audrestsch @0fl6) and Koo and Kim (2009) about
the importance of adding economically useful Idaadwledge variables to the classical
model of economic growth, that only included lalaoxd capital. Theses variables are:
research and development, human capital, entregm&hip and social capital. In this
sense, Westlund (2006) has launched the hypottiegistable conditions —of which trust
can be regarded as a measure— were of greatesttamp® for economic growth during
the late manufacturing-industrial economy, while turrent knowledge economy has a
greater need for qualities like entrepreneurshigativity and tolerance.

The economic growth model is:

GDRI = f (Lit ! Kit ! Ec;lt ! HCit ’SQI ! th ! FDI it)

Where Gross Domestic Product (GDP), Employmentafld Capital (K) are expressed
as variation rates. To these, we add variableseraitgy Entrepreneurship Capital (EC),
Human Capital (HC), Social Capital (SC) and Innava{RD), as well as Direct Foreign
Inversion (FDI). We also consider the effect of gneduction structure, measured by the
importance of the primary sector and the weighthef technological industry over the
total.

2.3. Data sources and definitiomable 1 present a summary of variables definitisedu
for the estimation of our model.
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Table 1. Variables definition

GDPHit | Gross Domestic Product per inhabitant (euros, @02@nstant prices) for the region i
year t. Rate of increase

LT Total employment, thousands, for the region i, yeRate of increase

11°

FisKj Stock of physical Capital (euros, at 2000 conspaices), for the region i, year t. Rat

of increase
EntCit Entrepreneurship: ratio of companies created ih eagion i, year t
SocCjit Social capital region 1, year t. j=1,28icates different measurements (% of

population): Trust, membership in civil organizatticand membership in politic
organizations

HumCit | Proxy of human capital for the region i, year tpfiand Students in upper secondgary
and post-secondary non-tertiary education as %espopulation aged 15-24.

RDit TotalintramuralR&D expenditure, region i year t. (2000m euros)

INVit Total investement region i, year t. (2000 or@s).

LTEC; | Weight of workers employed in technological sestowver the total employment for the
region i, year t.

POPIt Population region | year t. Thousand

Capital Data of the capital stock of the Portuguese megj@re not available. Therefore,
we adopt the idea of Yilmaz et al. (2002) to agions. Following this study, the capital
stock for any given year can be estimabgdsubstracting the total wages and salaries
compensated by the total value added labor in thie 4t estimates returns to capital,
which can serve as an indicator of the capitalksina state or region. Our database is
the Cambridge Econometrics database (winter 2009).

Labor. We should measure labor force by worked houwrsnb data are available, thus,
we use the number of workers in the different regioWe use the Eurostat regional
database and the Cambridge Econometrics databager(2009).

EntrepreneurshipThe economic study of entrepreneurship is concemwtididentifying
factors that influence the dynamics of businesstoye and the consequences of the
dynamic economic growth, thatching the knowledgep ghat existed since the
neoclassical theory. The starting hypothesis okettenomic theory of entrepreneurship is
that the economy is endowed with certain entrepnéale factors contributing to
production through a combination of productive fast(capital and labor), so that the
largest the entrepreneurial resource allocatiorthis, greater the production and well-
being. This feature is taken as exogenous in thdeinand more recent work now seek to
identify particular aspects of the contribution #r#repreneurial factor has in economic
growth. There are multiple measures of entrepresigor reflected in the relevant
literature. Such indicators usually refer to thenber of new businesses, the proportion
of self-employed population or the total expenditan R & D-public and private, as they
affect the GDP accumulated in a region. Despitersg\existing indicators and variables
on entrepreneurship, it is often difficult to grate complex relationships among the
social, economic and demographic aspects targetitrgpreneurial activity.

In our econometric model, we include the ratio o$ibesses created in each region over
the total number of businesses for nine years (20@D08) as a proxy of entrepreneurial
capital.
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Human Capital:Human capital theory considered education as a foirmmvestment,
generating an income that could not be obtainedraiise in the absence of such capital.
Besides, it provides a greater cultural baggagestmiety and an increase in labor
productivity. From the very beginning, the quacttion of human capital has been the
basic handicap in the implementation of empiricaldels. Since its inclusion as a
productive factor in the work of Shultz (1963) aBecker (1964), the database and the
variables used to measure it became the cornesstondts development. In the first
models, there were problems to quantify the hunapital variable (H), and a variable
describing the number of years of schooling, enretit rates and, in some works, the
population’s years of study were included as prdrythe early nineties, the work of
Barro and Lee created a new database on humaralcapitk, re-launching empirical
studies on the subject and presented the humatakeariable as significant in a wide
number of works. There are two fundamental kindsoaihnometric models that attempt to
describe the relationship between human capitalesmotiomic growth. The revision of
this models can be found in Guisan, M.C., and &dir(2006). Initially used by Barro
(1991) and Mankiew, Romer and Weill (1992), and &uan and Vanhoudt (1996), they
include human capital as an explanatory variabt@iwithe production function in order
to study how variations in this kind of capital et the rate of economic growth. In the
second kind of model, human capital does not exelitect influence on growth, but acts
indirectly by increasing the accumulation of tediogy. These models are analysed by
Romer (1990), Kyriacou (1991) and Benhabid and @&pi€1994). Some of these works -
Romer (1990), Benhabid and Spiegel (1994), andoB@001) go further by suggesting
that there is a relationship between physical amddn capital, in the sense that human
capital might contribute to the accumulation of Raid, in so doing, it may contribute to
economic growth. Data availability problems leadwsise the percentage of pupils and
students in upper secondary and post-secondaryenary education of the population
aged 15-24 years old as a proxy of human capBalurce Eurostat). This proxy is only
useful it is related with the stock of human cdpita

Social Capital:All forms of capital may be understood to be assétgrying types that
provide benefits and make productive processes rafitgient. In this sense, social
capital may be interpreted as an agglomeratiorogfarate, psychological, cultural and
institutional assets. These increase the amourthéoprobability) of mutually beneficial
or co-operative behavior for the people involvedl dor society in general, Neira,
Vazquez and Portela (2009). At a regional levelesa studies have been developed at
level NUTSII, following the work of Putnam (Putnarhgonardi & Nanetti, 1993)
regarding Italian regions, considered a referencsocial capital and economic growth,..
Portela, Neira and Vieira (2010) have a good suryméth the most important studies
that show the influence of social capital in ecoiomrowth in European regions.
Measuring social capital is difficult, because ¢hare no tangible elements that might aid
identification in order to carry out an exact measuwent, the usual proxies being trust, or
formal and informal networks. Trust speeds up imfar information flows and
knowledge exchange as it reduces the need foratsntn this sense, trust contributes to
innovation. There is nothing to object to theseuargnts Westlund (2009). However,
numerous authors have pointed out that collectietat capital must be more than simply
the sum of individual units of social capital. Irder to measure social capital we use data
of the European Values Survey (waves one to faurg variables we select to quantify
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social capital measure trust and active membersfiipst is derived from the question:
“Generally speaking, would you say that most peaple be trusted, or that you can’t be
too careful in dealing with people?’Answers vary 1 (you can’t be too careful) to 10
(most people can be trusted). We have groupedl® talues resulting in the percentage
of interpersonal trust. Memberships are derivednfrawo questions of the survey:
“During the last 12 months, have you done any efftllowing ...worked in a political
party or action group?”and “...worked in another organisation or association?”.
Answers aréYes” or“No” . We take the percentage of “Yes” as membership.
Research and Developmdampirical studies establish the relationship betwee
productivity and innovation, which —though distingboint to a positive relationship
between the two variables. Guisan and Aguayo (20@&risi, Schiantarelli and
Sembenelli (2005), whose study addressed lItalyscGalo and Haskel (2003), who
focused their attention on the UK, Gomes, Persah \d@loso (2003), who sought to
understand the evolution of the total factor ofductivity in the Brazilian economy, Gu
and Tang (2003), who focused their analysis on @anand Benavente (2002), whose
research focused on Chile, and Neira, Vazquez aedaV(forthcoming) conclude a
positive relation between innovation and produtfivin European regions. The positive
effects of investing in R&D are also taken into sioeration by Crepon, Duguet and
Mairesse (1998), Griffith, Redding and Reenen (200Comin (2002), Rao, Ahmad,
Horsman and Kaptein - Russell (2001) Mairesse antridn (2003), because, in addition
to stimulating innovation and increasing the cayaai absorbing technological progress,
this is a significant factor in the process of praiivity convergence of the countries and
regions (see also Alexiadis and Tomkins, 2008).instn (2007). Koo and Kim (2009)
insist on the fact that innovation variables ar¢ independent of the entrepreneurship
“environment” of a region, and, therefore, it ist mmough for a state or region to have
high figures of investment in R&D, but to provideetnecessary conditions so that R&D
can translate into growth. Therefore they incorpamainto its growth model
interrelationships between R&D and entrepreneurshipables, which are based on a
tripod approach of knowledge creation, the implaratbeing commercialization and
retention provides a comprehensive and systematmdwork that explains the
mechanism of R&D and regional growth. As noted mpkand Kim (2009) some studies
collected the idea that the most advanced regieasily investing in R&D can grow
faster than other less developed. This issue codidate a divergence process between
regions, however Neira, Vazquez and Vieira (forthiw) obtain that the effect of R&D
investment on economic growth is higher in lessetiyed European regions than in the
richest ones. Measures used to test the import@inceovation at a regional level are:
Employment in technology and knowledge-intensivet@s, Total intramural R&D
expenditure, Patent applications (Eurostat datdbasel Total Investments (Cambridge
Econometric database).

Foreign Direct InvestmentNumerous studies focus on studying the importarideDd

on economic growth, as in Neuhaus (2006), Boreimgzide Gregorio and Lee (1997),
Markus and Venables (1998), Bengoa (2000) DeMdl@99). Works like that of Haskel
et al. (2002) confirm the existence of productidpillovers form inward FDI to domestic
plants in their study on a plant-level panel for WkKanufacturing. The absorption
capacity is also essential to Rodriguez-Pose aaslc€nzi (2008). The importance of FDI
is also found at the regional level; Jones and Wg&06) , Caves (1974), Rodriguez-
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Pose and Crescenzi (2008) (2008) distinguish betweea and extra regional spillovers
and consider regional investments in R&D as arcatdr of not only regional innovative

effort but also impact of intraregional spillove®ata of FDI Spanish regions are
available in Spain (Ministry of Commerce, Industryd Tourism) but there are no data
classified by regions available for Portugal.

3. Estimation of a panel econometric model.

In order to empirically identify the contributionf @ntrepreneurial activities to the
economic growth in Spanish and Portuguese regioashawve estimated a regional
econometric model, based on the theoretical assomsppresented in the previously
mentioned scientific literature. The sample usedtlie@ empirical study corresponds to
Spanish and Portuguese NUTS Il regions analyzedtime frame of 9 years, between
2000 and 2008, which has allowed us to estimatelgdata. An important advantage of
the panel data compared to the cross section slaket they allow for the identification
of certain parameters without the need to makeicése assumptions; it is thus possible,
for example, to analyze changes at an individualleOur cross section econometric
model and time series data is a log-linear mod@laofel data. The general pool equation
is:

Y. =XB+¢€,i=1, ..., Nregions;t=1, ..., years

wherex; may contain observable variables that change blat not in i, variables that
change over i but not in t and variables that chaoger i and t. In this equatigf
measures the partial effects>@fin the year t, for the region i. Since this modekao
general, it is possible to confer greater subjégtito the coefficients. A standardized
assumption is thap; is constant for all i and t, with the exception tbe term of
interception. Thus in our casehe term of disturbance is the compound errorcivizan
be represented as follows:

€ =Q; TVy

whereg; is an unobserved variable, constant in time, Wsd@signated as an individual
effect, andy are the idiosyncratic errors, which change oveetand across regions.

In order to choose an estimation method, a key tp@into determine whether the
unobserved individual effect is not correlatedhe bbserved explanatory variables. The
term "“fixed effect" provides an arbitrary corretatibetween the unobserved individual
effect and the observed explanatory variabledhigidense; is designated an "individual
fixed effect”, and the estimated model will be xel effects model. The fixed effects

model explains how fay; differs from Su, but it does not explain, however, wgl'i is

different from y ;.

An alternative approach maintains that the unoleskevariables are independent from the
explanatory variables, which leads to the randofacef model, where; is treated as
random. We can obtain consistent estimators, cdimdua regression with an equation
for all regions, with the explanatory variable dm#énts being equal for all regions. In
this case, it is hardly credible that this assuamptnay occur, since we are working with
economic units which are structurally different.eTbommon coefficients can not be

*QOur estimation does not include a timeframe speciiimponent. Indeed, temporal effects can not
be accepted in our regressions.
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accepted; in fact, on conducting the F test of comrparametric stability, the model
shows a lack of stability. We have taken into aotothe individual effects using
estimations of Fixed (FE) and Random Effects (RiBjough the Eviews software
(version 6). The ordinary least squares estimatiith FE, as well as the use of a
redundancy test of fixed effects, leads to thecteja of the null hypothesis of redundant
coefficients.

In order to select individual fixed or random efecwe have used the Hausman test
which is based on the differences between the agtiis of the random effects model
(RE) and the fixed effects model (FE). The null diyesis is that regressors and
individual effects are uncorrelated. In all estiimas we concluded with the rejection of
the null hypothesis. Thus the assumptions of tmelom effects are not met, and the
estimator of the fixed effects is the only consistene. Furthermore, we have not
rejected (at 5% level) the null hypothesis thatwhgance between the series of residuals
are equal when we ran the Bartlett test . Thisdestpares the logarithm of the weighted
average variance with the weighted sum of the wmaga logarithms. Under the null
hypothesis that the variance subgroups are equdiltl@ the sample is distributed
normally, the statistical test is distributed aSha-square.

Table 2 present the results obtained. Equationsdl2aestimate models to explain the
growth of GDP per inhabitant, and in equation 3 4nthe dependent variable is the GDP
growth. For the estimation we have used an unbathpool equation, due to the lack of
data in some regions.

Table2. Econometric results. Modelper capita

Dependent variable| GDPH (1) GDPH (2) GDP (3) GDP (4
Total (unbal_anced) 188 87 188 167
observations
C -0.0275(-2.7)*| -0.0137(-2.1)*1 0.0513(2.1)** 0.02(1.6)***
Fisk/POP 0.2214 (7.8)*| 0.2653 (10.5)*
FisK 0.2044 (8.2)* 0.2019 (7.4)**
LT/POP 0.2131 (9.3)* 0.2417 (6.2)
LT 0.1687 (8.0)* 0.1720(7.5)*
EntC 0.1576 (3.6)* 0.1325 (3.9)* 0.1082 (2.7)* 04092.00)**
HumC 0.0012 (3.4)*| 0.0004 (1.9)**F 0.0007 (2.4)** 0.0009 (2.4)**
SocC 0.004861 (1.1
POP -2.83E-05 (2.3)**| -1.43E-05 (3.4)f
INV 1.08E-06 (1.3)
LTEC 0.1239 (0.8)
R-Squared 0.73 0.92 0.75 0.77
Bartlett Test (prob.) 30.85 (0.08 23.58 (0.31 327(0.16) 29.23 (0.08)
Hausman Test(prob{)  55.96 (0.00) 19.06 (0.00) 781E0) 64.93 (0.00)

Note: t-stat in brackets. * significant at 1%, %06, *** at 10%.

The constant term indicates the average effecalfategions and the coefficients of the
fixed effects indicate the differences in relattonthe average. We find negative values
from Portuguese regions.We find the positive effgficthe entrepreneurship variable on
the GDP growth, in per capita terms and in absolateles. Human capital is also
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significant, but the only measurement of socialteafphat we found significant is the one
concerning political membership, however this cardbe to missing data.

There is a strong relation between entreprenewrdglital and variables related to
innovation. We do not find R&D expenditure, emplamh in technological industries
and investment expenditure statistically significalhe introduction of these variables
lead us to find problems with estimators.

5. Conclusions

Although we are aware of the difficulty involved imeasuring many of the components
of entrepreneurship, a defining characteristic oftrepreneurial capital is the
implementation of new firms We built two differemeasurements for entrepreneurship :
the ratio of companies created over the total cheagion for the years of study, and a
cross-section measurement that can be considereth asdicator of survival. These
measurements do not offer similar results, whitbws the importance of achieving a
good measure of entrepreneurship, one ideally acanmdpmany different aspects.

The situation of Spanish and Portuguese regionk végards to entrepreneurship are
similar at the beginning of period. In 2000 thaeaaif business creation was around 4 or
5%, and also similar in the last year when theor&il down. However, the business
creation ratio began to increase later and strongdtortuguese regions compared to
Spanish regions. All regions have ratios betweean8 7%. There are not great
differences between regions, but the poor positamesfrom Portuguese regions, except
touristic regions (Algarve and islands).

This measurement does not consider whether thendmssicreated is a small or a big
company, although that could be interesting to arpéconomic growth in each region.
Also, this measurement does not make differencéselem regions according to the
number of companies in each region.

The percentage representing the rate of businessated in each region in last 42 month
over the total business in present time rangesdmiv8.1% for Madeira and 21% for the
Algarve It could be very interesting come back talgze the survival rates after the
current crisis, once we have data from 2009 and2®de expect decreases in survival
rates for last years and small rates of businestion.

We have estimated a regional econometric modekdbas the theoretical assumptions
presented in the previously mentioned scientiferéiture. We find a positive effect of the
entrepreneurship variablen GDP growth, in per capita terms and in absolaiees.
Human capital is also significant, but the only sweament of social capital we found
significant is the one concerning political memb@grs but this can be due to missing
data. In future studies we hope improve the outsome
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Annex
European Commission(2003)

According to a green paper by the European Comams&003), there are four main
reasons that justify the importance of entreprestaépr

1) Entrepreneurship contributes to job creation guoavth.

The creation of new small businesses typicallymsaaeater job creation. Countries that
exhibit higher rates of entrepreneurship tend towshtherefore, lower unemployment

rates. Recent studies suggest that entrepreneypshipotes a positive contribution to

economic growth, although growth of Gross DomeBtioduct (GDP) is influenced by

many other factors. The entrepreneurship can a$o fromoting social and economic
cohesion of the regions, stimulating economic @gtiyob creation or the integration of

the unemployed.

2) Entrepreneurship is crucial to competitiveness.

New entrepreneurial initiatives such as the begigmif a new company or re-orientating
an existing one (eg, transfer of the business v owners) boost productivity as these
facts increase competitive pressure, forcing ottmmpanies to react by promoting
efficiency or the introduction of innovations. leassing efficiency and innovation within
companies in terms of organization, processes,ugted services or markets, reinforce
the competitive strength of the economy as a whole.

3) Entrepreneurship unlocks personal potential.

An occupation is not simply a way of getting monBgople use other criteria in their
choice of careers such as security, the level dépendence, the variety of tasks and
interests in their work. High income levels mayund individuals to a high standard of
needs including self-fulfillment and independerntu®tigh entrepreneurship.

4) Entrepreneurship and the interests of society.

Entrepreneurship can be considered the motor ofntheket economy, as it provides
wealth, employment and choice variety for consum@rsthe other hand, a considerable
number of large companies have been adopting fostrategies concerning social
responsibility, and have integrated social and remmental issues in their philosophy,
either voluntarily or after the intervention of ti&tate. Somehow the Green Book
recognizes a responsible behavior can favor sudoetise entrepreneurial initiative
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Graph 2. Entrepreneurship in Spanish and Porteggegions. 2000-2008.
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