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Abstract: This paper addresses the post-entry performancérrof for seven regions in
Portugal, at the NUT Il level, by investigating teguctural characteristics of survival, using
non-parametric and semi-parametric methods, dutiveg period 1985 to 2007. In order to
approach the prevalence of some stylized factsdmterminants of new firm survival, a new
entrepreneurship database was produced followireg application of the Eurostat/OECD
methodology toQuadros de Pessaaln the non parametric estimation, Kaplan-Meietvsal
functions and Nelson-Aalen hazard rates are ushie \the semi-parametric estimation relates
survival with seven explanatory variables and seata year dummies. The main contribution
of this work is the application of an internatidgatomparable methodology to a linked
employer-employee dataset, which provides a regiovarview of firm and survival dynamics
over an extended period of time, while guaranteeiegional, national and international
comparability.
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1. Introduction

Regional development has been a source of intemeging academics and policymakers,
especially in the context of endogenous growth riksoand the new economic geography
framework. Regional growth theory has become okeryears an important branch of modern
economic growth analysis. The knowledge societydnaaght about features such as innovation
and creativity as the basis of regional dynamia$ @mpetitiveness. Business performance and
the renewal of enterprises, which have been coreidas engines of regional innovation,
employment creation and growth, have thus arousedt ghterest.

The phenomena of enterprise birth, growth, contvsacnd death has become an important field
of research in the so-called firm demographics @sman et al., 2005a and 2005b; Caves,
1998; Colantone and Sleuwaegen, 2008; Geroski, ;19@8so et al., 2004; Robinson et al.,

2006; Sharpe and Currie, 2008). The demographyriwisfapproach is already a rather well

established field of study for economic geograplerd regional economists (Van Dijk and

Pellenbarg, 1999; Pellenbarg and van Steen, 2088tida et al., 2008; Baptista and Carias,
2007). It has developed into a research field Haat close links to industrial organisation and
organisational ecology but also to the evolutionapproach of spatial-economic development
(Nelson and Winter 1982; Hannan and Freeman 1988¢i8na and Frenken, 2002 and 2006).

Most empirical studies on regional variations itrgm@nd exit rates at the international level are
either based on survey data like the Global Enémreguirship Monitor (Acs et al., 2008), business
registration data (Klapper et al., 2008; Klapperakt 2009; Sarmento and Nunes, 2010b),
administrative data or a mix of the previous (Batean et al., 2005a; Baterlsman et al., 2005b;
Eurostat, 2009; OECD/Eurostat, 2009). In Portugatensive research has been done in firm
dynamics using administrative data from a linkedpliyer-employee micro-dataset known as
Quadros de PessogMata and Portugal, 1994; Mata et al., 1995; Mdfa93; Mata and
Machado, 1996; Baptista et al., 2008; Cabral, 2@ahral and Mata, 2003; Baptista and Carias,
2007; Baptista and Mendoncga, 2007; Nunes and Saom2010a and 2010b; Sarmento and
Nunes, 2010c). The diverse administrative regidmabhkdowns made possible Quadros de
Pessoalrapidly made a stand in the field of regional emoits. The possibilities of combining
microeconomic data with more aggregate macroecan@nd regional data, helped regional
economists to shed light onto the development gioreal patterns in Portuguese regions. The
work of Baptista, Escéaria and Madruga (2008) ie@nt example of research work conducted
on firm demography at a regional level. Still, fredominant orientation of new firm formation
studies tends to neglect the spatio-temporal dycgrof incumbent firms, in particular their
process of survival, growth and decline (Fischet ldijkamp, 2009).

Our work addresses the post-entry performance wf Rertuguese firms by investigating the
regional structural characteristics of the hazandl survival functions, by applying non-
parametric and semi-parametric survival analysigéactive employer enterprises@fiadros
de PessoalThe main contribution of this work is the apptioa of a recent internationally
comparable methodology for entrepreneurship andislage of this analytical arsenal to provide
firm and survival disaggregation from a regionaigpective, over a period of eighteen years.

This work is structured as follows. The next satiittroduces the data and methodology and the
following provides an overview of regional businegmamics in Portugal. Section four presents
the non-parametric survival analysis while sectfme proceeds with complementary semi-
parametric survival methods, where estimationstifier NUT Il Portuguese regions survival
determinants are provided. Finally, the last sectioncludes.



2. Data and methodology

This work is based on the datf@uadros de PessodEmployment Administrative Records),
which is the main data source in Portugal for theverse of active employer enterprises. It has
been subject to the application of the entreprestepirdefinitions and methodology of the
“Manual on Business Demography Statistics” (OECDdStat, 2007), from where a specific
entrepreneurship database was derived.

The Quadros de Pesso@d an annual survey conducted in Portugal by thrtuBuese Ministry

of Labour and Social Securitabinete de Estratégia e Planeamento do Ministéoid rabalho

e da Seguranca Socialwhich provides a rich and comprehensive longitatdimatched
employer-employee dataset. It covers virtuallyesifablishments with wage earners (that is, all
businesses with paid employees who contribute anefii from Social Security benefits), with
exception made for public administration and nonkegaservices, which are excluded, and
agriculture, silviculture, hunting and fishing afties (in case the workers are not included in the
“common” social security regimieor in any other collective labour regulatory instent). The
target population excludes very small businessdl wnly one self employed person (sole
proprietor$), unless they are formally registered in the Sd®&turity systerh It focuses on the
formal sector of the economy and covers virtuallypavate businesses with at least one paid
employee in Portugal (Figure 1).

Figure 1 — Employer enterprises considereQumadros de Pessodby legal form
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% Sole proprietors are counted as an active emplegtarprise, respecting the definitions of the EtadOECD’s
guidelines (2007), if the proprietor is consideasda paid employee, contributing to the Portug®ssal Security
System.

% Since 2000Quadros de Pessoallso includes businesses with a single owner atlibut paid employees. For
those, filling out of the questionnaire is not carisory by Law.



The importance ofQuadros de Pessoalerives not only from its national coverage and
comprehensiveness at the microeconomic level, Isotfeom the fact that it is the only linked
data source in Portugal, thus allowing the matchitgoughout time, of firms with their
correspondent employees and the establishmente ey are located.

The empirical literature on entrepreneurship hgitit the importance such a linked employee-
employer database. Indeed, linked firm-level datlundamental to answer questions about the
relationships between entrepreneurial determinants entrepreneurial performance, since it
allows following individual firms for a particulaperiod of time observing their overall
characteristics and related changes. The availabil longitudinal datasets is also extremely
relevant for a time-series analysis of entreprestgpr in terms of the performance and survival
of specific cohorts of newly created firms overdim

In the past, this dataset proved to be rich andbile enough to be used in a great multiplicity of
empirical applications. At the present, this datasmtinues to respond well to the increasing
needs in different areas of research, namely ironed) entrepreneurship, not only in terms of
performance but also of addressing its survivatiheinants.

The survival analysis provided in the following sewes, will take place over this new
entrepreneurship dataset, where only active empleyterprises and real births and deaths are
accounted for. According to the Eurostat/ OECD (30@@éthodology, the core measure of births
reflects the concept of employer enterprise firfthe employer enterprise birth rate is based on
a ratio where the numerator follows the above defimfor employer enterprise births, while the
denominator is the population of active enterprigéth one or more employees during the
reference period.

An employee enterprise death occurs when an empleyterprise stops having employees.
Deaths do not include exits from the population doemergers, take-overs, break-ups or
restructuring of a set of enterprises. Moreoveatlie do not include exits from a sub-population
if it results from a change of activity. We havedr to identify those situations in order to
remove them from the population, according to Euat¢®ECD’s methodology. Therefore, a
death can occur because the enterprise ceasead®m @r because it shrinks below the one
employee threshold. The Eurostat/tOECD manual recemdsh waiting for two years after the
reference period to allow for reactivations, befdeaths are calculated. This is the reason why,
despite the availability of the data until 2007 atts were only recorded until 2005. The
employer enterprise death rate is based on a wvétiere the numerator follows the above
definition for employer enterprise deaths, while tthenominator is the population of active
enterprises with one or more employees duringefer@nce period.

The churn rate is an indicator which is used ferrieasurement of turbulence. It is viewed as an
economy’s ability to expand and adjust its struetof production to the market’'s changing
needs and is given by the sum of birth and dea#ls (&urostat/OECD, 2007).

The entrepreneurship database obtained frQuadros de Pessaqalafter applying the
Eurostat/OECD (2007) methodology, consists of amuahaverage of 215 903 active employer
enterprises over the period 1985 to 2007, with ramual average of 36 803 births and 23 743
deaths.

“ Births do not include entries into the populatighich result from break-ups, split-offs, mergeestructuring of
enterprises or reactivations of units which arexdort within a period of two years. This populatthos consists of
enterprises that have at least one paid employ#e birth year and also of enterprises that, desgkisting before
the year in consideration, were below the one eyggdhreshold.



3. Regional business characteristics and dynamics

As the creation of enterprises is considered agnyrimdicator of the level of entrepreneurship at
the regional level, its closing can also be considea primary indicator of local firms” survival
abilities. In Portugal, the regional distributiof @eaths is relatively uneven across the seven
NUT Il regions (Figures 2 and 3). Norte is the cggwhere more enterprise deaths occur, where
39% of total enterprises died in 2005 (34% in 1983)igher proportion than the region’s share
of total active enterprises.

Figure 2 - Deaths of active employer enterpriseBlby Il regions
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Source: Own calculations based on Quadros de He&ela, MTSS.

Portugal has had in the past high biremd death rates, when compared to other countries
(Eurostat, 2009; INE 2009; OECD/Eurostat 2009; Satm and Nunes, 2010c and 2010b).
Based on the cycles of enterprise birth and groS8drmento and Nunes (2010c) observe four
main distinct periods of enterprise creation: bef@®89, from 1990 to 1994, 1995 to 1999 and
the period following the year 2000. Four main ‘f&ain enterprise creation are clearly
observable in Portugal, 1989, 1994 (with a totalWgh rate of 57% y.o.y. and the highest birth
rate throughout the period), 2000 (birth rate o) and 2005 (birth rate of 16.1%). Death
rates were the highest in 1993 (15.2%), when Paltiaged a negative GDP growth, in a setting
characterised by a widespread international econamsis and speculative currency attacks

5 Among the European countries, Portugal has orikeohighest records of new firms relatively to seck of existing enterprises, even when
different universes and methodologies are considé@¥ECD/Eurostat, 2009; Scarpetta et al., 2002;r&aB007; Bartelsman et al., 2005a;
Sarmento and Nunes, 2010b). The Structural BusiBeatistics data by Eurostat (2009) shows th&0B6, Portugal had the second highest
business entry rate among 20 countries. In 2006jma panel of 16 countries, Portugal ranks tlirel thighest, after Estonia and Romania (INE,
2009).



within the European Monetary System, and in 20004l From 2000 (a “peak” year for

enterprise births and deaths), the country showsvarall trend of decelerating growth rates of
the population of active employer enterprises, anpimena extended to all NUT Il regions
(Table 1). The same occurs for enterprise birimsl deaths (GEE, 2010).

The last 25 years of the ®@entury may be seen as a period of creative defstny where the
development of information and communication tedbgies and globalisation shaped the
behaviour of firms. Carree et al. (2002) argue #tdtast in modern economies, the secular trend
of decreasing business ownership rate and its diggng this period is an indication of
development changes in the level of entreprengurshiter the 1970s, industries such as
textiles, machinery and automobiles have lost coatpe advantage and have been confronted
by a rise of new ventures in service and knowledggnsive sectors.

But globalisation is bringing an increasing levél risk, tougher competitive pressure and
increasing barriers to entry the market for posngntrepreneurs (Colantone and Sleuwaegen,
2008). These phenomena might have had a considempéct in Portugal, particularly from the
start of the new century, causing a smoothing efrttythm of enterprise creation and bringing
tougher survival for incumbent firms. Death rates lasighly correlated with birth rates and have
thus accompanied this trend (Sarmento and Nuné$,c20

Figure 3 - Death rates of active employer enteegrisy NUT Il regions (1987, 1997 e 2004)
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Source: Own calculations based on Quadros de Pessoal GEP, MTSS.

® There is an exception for year 2005, which wekhrelated to the start of the electronic deljvef Quadros de PessaalThe year 2005
shows an increase in enterprise creation, 16 ol®@fwere new Portuguese enterprises. In 200hittrerate was back to 2004’s level (12,6%).



Table 1 sheds additional light onto the rhythm aodvgh of enterprises, its births and deaths,
which has been clearly slowing down since the 2@@@&k”. Most NUT Il regions follow the
country’s general trend of decreasing birth andideates (Sarmento and Nunes, 2010c). The
Algarve is the only region that manages to disphi® tendency and maintain a positive annual
growth rate of enterprise births after 2000 (1,0%®),it also has the highest growth in active
enterprises throughout the whole period. On therottand, it also shows the highest annual
average growth in enterprise closures (3,4%)

Norte has the greatest proportion of active firmshie country and the second greatest increase
in active employer enterprises in the country betw2000 and 2007 (Table 1). It is also in the
north of the country where the greatest share einless entries and closures occurred between
1985 and 2007, causing this region to exhibit 4 hayel and turbulence (Table 2 and Figure 4)
and volatility’ (Sarmento and Nunes, 2010c). Despite having tlatest share of active
enterprises and the greatest amount of small etgespin the country, the weight of small and
medium firms is the highest in Algarve (mainly digeservices and construction firms from
2000) and Alentejo (mainly in services, agricultared fishing sectors) (Sarmento and Nunes,
2010c).

Table 1 - Annual average growth rate of employeemmises, births and deaths by NUT I

Active employer enterprises Births Deaths
NUTII Regions 1985-2007 1995-2000 2000-2007 1987-2007 20 00-2007 1985-2005 2000-2005

Norte 6.2 7.1 4.4 4.3 -1.5 6.4 -1.0

Algarve 9.2 7.9 6.7 6.2 1.0 7.4 3.4
Centro 6.6 8.6 4.0 4.6 -5,3 6.3 1.3
Lisboa e Vale do Tejo 4.5 5.1 3.4 4.3 -1.1 4.8 0.8
Alentejo 5.8 8.3 3.1 3.1 4.2 5.3 2.1
Acores 3.7 3.9 3.1 11 -1.0 0.4 -4.9
Madeira 6.4 7.1 4.4 4.9 -1.1 6.3 -3,3
Portugal 5.8 6.9 4.1 4.3 -2.3 5.7 0.2

Source: Own calculations based on Quadros de Pessoal GEP, MTSS.

From 1985 to 2005, Algarve (32,5%), Alentejo andrtlg(29,9%) are the regions with the
greatest amount of births and deaths in the courtrythe second sub-period, from 2001, Norte
and Algarve (29.4%) maintain high levels of bussmésrbulence, though below the previous
period turbulence rates (1987-2000).

7 Algarve also has high volatility in active emplomterprises growth over time (e.g. from 27,7%prafwth in 1989 to a low of 2,6% in 1990).
8 Norte shows the highest volatility of all regioms(ticularly from 1993 to 1998), when measuredugtothe standard deviation.



Table 2 — Average churn rates of Portuguese NUé&dions

1987-2005 1987-2000 2001-2005
Norte 29,9% 30,1% 29,4%
Algarve 32,5% 34,7% 29,4%
Centro 27,3% 28,8% 25,1%
Lisboa 26,8% 27,1% 26,2%
Alentejo 29,9% 31,8% 26,6%
Acores 27,1% 28,0% 25,5%
Madeira 28,6% 29,4% 27,3%
Portugal 28,5% 29,3% 27,3%

Source: Own calculations based on Quadros de He&deR, MTSS.

In Figure 4, birth, death and churn rates for dth Il region are portrayed for three selected
years, the first for which we are able to calculad¢h death and birth rates (1987), one of the
most significative “peak” year in terms of turbuten(2000) and the most recent year for which
we are also able to compute births and deaths j20@%he years following 2000, Portuguese

regions have been moving towards the first quadranthe bottom left side, closer to the

dividing 45° degree line.

The first three quarters of the®@entury are often characterized as a period dfrdeg small
firm presence in most industries (Carree, et @022. But in more recent decades, this has
stabilized or has even been reversed, with thevaéwaf small businesses in many industries of
the industrialized world (Eurostat, 2009; OECD/Eatab, 2009; Bartelsman et al., 2005a; Cabral,
2007; Nufez, 2004; Thurik, 1999; Storey, 1994; A@9H6; Acs and Audretsch, 1993; Loveman
and Sengenberger 1991). After the 1970s, older largkr enterprises especially located in
manufacturing sectors have lost ground to new smathore entrepreneurial and innovative
counterparts. The increasing weight of servicesmiost developed economies, which are
characterized by smaller average sizes, contribskedply to the decreasing average size of
firms. In Portugal, the growing importance of seeda cannot be overlooked (Sarmento and
Nunes, 2010c), influencing the already small sigetlepreneurial fabric and the creation of new
enterprises. Over a period of more than 20 yeasné&nto and Nunes (2010a) find an overall
decreasing average size for employer enterpriséontugal, which is extended to all broad
sectors, NUT Il regions, entrants and exiters erttarket.

By combining the geographical with the size clasmemsion, Sarmento and Nunes (2010c)
observe the predominance of small firms births mstwegions, in particular in Algarve (above
98.1% of enterprises are born with fewer than 2@leyees throughout the period), Alentejo
(97.7%), Centro (97.2%) and the Acores. Over theogeNorte is the region where relatively
fewer firms are born with less than 20 employees.
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Figure 4 - Birth, death and churn rates in 198D028nd 2005 respectively
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The average firm size of entrants, which is coneidé¢o influence growth and survival has been
decreasing throughout the country’s regions (T&blexcept for size class of 20-49 employees
which, despite the natural fluctuations over theiquik has been able to show systematic
recoveries and maintain its average range betwBeaan@ 31 employees throughout the period.
Until 2003, the Acores had the smallest sized entas, in the size class one to four employees
(1.8 employees on average). From 2005, it was lon@in by Norte (1.6 employees on
average). On the other hand, Lisbon has the biggestl enterprises in the country in the size
class of over 250 employees, although average sim@a has been decreasing considerably in
recent years (1 645 employees on average in 19828 2n 2000 and 624 in 2007), followed by
Centro and Norte, which recovers in 2007, the sggdace in this size class.

In higher birth rate years in Portugal, we obseameoverall increase in firm dimension, with
some heterogeneity throughout the Portuguese regiorparticular during the “peak” years of
enterprise creation of 2000 to 2002. The year &41@lso characterised by a sharp increase in
birth rates, shows a more homogenous regional impa@verage enterprises” size (except for
Centro and the Acores), compared to the “peak”@f02to 2002, which had a more localised
Impact in respect to firm size increase in LisbAgores and Madeira.

Table 3 - Entrants and exiters average firm size,JoNUTII

Average firm size of entrants Average firm size of exiters
Norte Algarve Centro Lisboa Alentejo Acores Madeira Pdrtug al Norte Algarve Centro Lisboa Alentejo Agores Madeira Part ugal

1985 7.9 6.3 6.0 6.8 5.7 3.1 7.0 6.8
1986 7.5 5.7 6.0 6.1 6.3 3.7 9.1 6.5
1987 | 6.2 4.7 52 51 45 3.6 6.9 5.4 8.4 5.1 5.9 6.3 5.2 3.3 8.1 6.7
1990 | 6.1 4.1 53 6.3 4.3 3.0 4.8 5.7 7.7 4.9 5.7 6.1 4.6 34 7.1 6.4
1991 | 6.2 4.4 53 6.8 4.0 2.8 6.2 5.8 8.0 4.1 6.3 6.7 4.4 2.7 45 6.6
1992 | 5.6 4.0 4.6 55 4.2 3.4 4.4 51 7.6 4.5 5.9 6.3 4.9 3.2 5.9 6.4
1993 | 4.9 3.8 51 6.5 4.1 4.4 5.0 5.2 7.6 4.6 6.1 12.4 5.4 3.6 5.4 8.2
1994 | 5.9 4.1 45 8.6 4.3 3.8 5.4 6.1 6.5 3.8 4.6 55 3.9 4.0 4.3 5.4
1995 | 4.6 3.4 3.6 4.3 33 2.8 5.2 4.1 6.4 3.6 4.6 4.9 4.3 3.1 3.2 52
1996 | 4.3 3.3 3.8 45 3.9 2.4 4.7 4.1 55 34 4.6 5.0 3.9 2.4 45 4.9
1997 | 45 3.4 35 4.4 3.6 2.5 3.8 4.1 5.9 35 4.3 5.6 3.9 2.1 3.7 5.1
1998 | 4.6 3.3 34 51 3.3 3.2 4.4 4.3 6.0 3.0 4.1 4.8 3.2 25 34 4.8
1999 4.2 34 3.6 4.8 3.6 2.6 4.0 4.1 6.4 3.2 4.0 6.1 35 2.9 5.6 54
2000 | 4.0 2.9 3.1 6.6 3.1 3.9 4.3 4.3 52 3.1 4.3 5.7 3.0 3.0 4.3 4.8
2001 4.6 34 3.7 4.6 33 4.1 4.8 4.2 5.0 4.1 4.2 57 3.6 3.3 4.9 4.8
2002 | 4.1 3.2 3.3 4.4 3.3 3.9 4.4 3.9 5.0 3.0 3.8 4.8 34 3.2 3.9 4.4
2003 | 4.2 3.3 3.3 4.6 3.1 35 3.6 4.0 4.2 2.9 3.3 5.0 2.8 3.3 3.2 4.0
2004 | 3.8 3.3 3.3 45 3.2 3.9 4.2 3.8 3.9 2.9 3.0 45 3.0 3.7 3.2 3.7
2005 | 3.9 35 3.8 4.9 35 3.3 3.3 4.0 35 2.9 3.3 4.4 2.6 3.0 4.0 3.6
2006 | 3.4 3.2 2.9 3.8 29 3.3 4.1 3.4

2007 | 3.4 3.0 2.7 3.9 3.1 3.5 3.7 3.4

Source: Own calculations based on Quadros de Re&deRa, MTSS.

4. Non Parametric Survival Analysis

This section provides an analysis of new firm sealusing non parametric estimation methods,
which draws extensively on the survival analygeréiture in industrial economics.

4.1 Survival and Hazard Functions

The survivor function reports the probability ofien of surviving beyond timé (the moment of
observation), that is the probability that therents failure event (a “death”) prior to The
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function is equal to one at tinte0 and decreases towards zero as tingoes to infinity. T is a
non-negative variable, denoting the time to a failavent (“death”). The survivor function is
thus represented by:

S(t)=1- F()=Pr(T> 9

(1)

With F(t)=Pr(T <t) being the cumulative distribution function.

The hazard function or the conditional failure regt¢he instantaneous rate of failure. It is the
(limiting) probability that the failure event (“dé®) occurs in a given interval, conditional upon
the subject having survived to the beginning of theerval, divided by the width of the interval:

h(t)zl@opr(HAbAT:t|T>t)=;8’ 2

Where f (t) = dzgt) = d{l_df( h_ -S (1) is the density function.

The hazard rate measures the rate at which resgcismulated and can vary from zero (no risk at
all) to infinity.

The integral from 0O to of the hazard rates is known as the cumulativartaaiinction ¢ (t)). It
records the number of times failures were obseowed a given time period.

The non-parametric Kaplan-Meier estimator was @&gplior the estimation of the survivor
functions(t). For a dataset with observed failure timés,...t,, wherek is the number of
distinct failure times observed in the data, th@la-Meier estimate at any tinhés given by:

é<t>=H{”j,]djj

i<t i

)3

Wheren, is the number of enterprises at risk at timend d, is the number of failures at time
t. .

]

The most common estimator for the cumulative haratel is the non-parametric Nelson-Aalen
estimator, which is defined by the sum of the intaeous ratio of the failures over the number
of enterprises at risk. This estimator is thus gilg:

— d

(- Y2

=t (4)
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4.2. Empirical Results for the Non Parametric Surwal Analysis

Table 4 provides the estimations for the hazardatthm and survival functions for the
Portuguese economy. The survival function showsptiobability of survival, considering that
the firm has been active during a certain peridae iazard function shows the probability of
“death” throughout a given period of time.

According to this table, during the period from T9® 2005, approximately 86% of all the
employer enterprise births remain active after yeer of activity, 75% after two years and 46%
after seven years. These results are in line vithQECD’s estimates, where around 60% to
80% of newly born enterprises survive beyond th& two years of activity, and only around
40% to 50% of total enterprises survive beyonddéeenth year of activity. Eurostat (2009)
reported for the whole business economy in the fgiean Union (EU), that roughly half of the
enterprises born in 2001 was still active in 2006Quadros de Pessodlhe data reveals that
after six years of activity, almost 50% of the eptise population was still active. After 18 years
of activity, only 22% of employer enterprise staps were still alive or equivalently, almost
78% had already exited the market.

Table 4 - Life Table for Employer Enterprise Birti987-2005

c g Kaplan-Meier Nelson Aalen
) . ensure
Time Observations Deaths Observationg Survivor Failure Hazard Cumulative
Function Function Rate Hazard Rate
Years n° ne n° % % % %
P(S) 100-P(S) P(D) > P(D)
1 45104 6308¢ 24000’ 86.0% 14.0% 14.0% 14.0%
2 36423 46351 22000’ 75.1% 24.9% 10.9% 26.7%
3 29578¢ 3297: 28000’ 66.7% 33.3% 8.4% 37.9%
4 23500: 2365¢ 24000’ 60.0% 40.0% 6.7% 47 .9%
5 18710: 1735: 19000’ 54.4% 45.6% 5.6% 57.2%
6 15084( 1296¢ 12000’ 49.7% 50.3% 4.7% 65.8%
7 12552¢ 1005¢ 11000’ 45.8% 54.2% 4.0% 73.8%
8 10412 773¢ 961° 42.4% 57.6% 3.4% 81.2%
9 8677: 608¢ 794: 39.4% 60.6% 3.0% 88.3%
10 72741 506¢ 7491 36.6% 63.4% 2.8% 95.2%
11 6018: 4172 11000* 34.1% 65.9% 2.5% 102.2¥%
12 4513( 3037 615(C 31.8% 68.2% 2.3% 108.9%
13 3594: 2422 562¢ 29.7% 70.3% 2.2% 115.6%
14 2789t 1681 554¢ 27.9% 72.1% 1.8% 121.7%
15 2066¢ 113¢ 473% 26.4% 73.7% 1.5% 127.1%
16 1480: 80¢& 5361 24.9% 75.1% 1.4% 132.6%
17 863¢ 49C 441¢ 23.5% 76.5% 1.4% 138.2%
18 3728 228 3500 22.1% 77.9% 1.4% 144.49

Source: Own calculations based@uadros de PessqaGEP, MTSS.

Notes: * Approximate values.
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The curvature of the Nelson Aalen estimaforovides an idea of the shape of the hazard rate.
But this is better depicted by the smoothed haeatuinate or unconditional hazard function for
the total economy (Figure 5). The smoothed haaandtion exhibits an inverted U-shape, with a
maximum around the sixth year of activity. Thusg #stimated median duration of a new born
enterprise in Portugal lies between the fifth amaltixth year. This means that after a firm enters
the market, the conditional probability of failurereases continuously until the sixth year and
declines steeply thereafter. This pattern is simitathose found in other economies, such as
Italy (Audretsch et al., 1999), the UK (Bhattackarj2005), Germany (Wagner, 1994), UK, Italy
and the US (Bartelsman et al., 2005) and Spaindkdparcia and Puente, 2006). In all these
countries, the maximum of the unconditional hadartttion is reached before the sixth year,
indicating that Portuguese firms keep on failingddonger period, before the hazard rate starts
declining.

Figure 5 — Smoothed hazard estimate for the toetah@my, 1987-2005

Smoothed hazard estimate - Broad Economy
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Source: Own calculations based@uadros de PessqaGEP, MTSS.

9 The idea behind the former estimator is simplethf estimator cumulates all the “hazards” at algible moments betweds andt, a
reasonable estimate can be obtained of the tdialaed hazard that exists between those two painisne. Thus, by definition the estimator
starts at moment O and rises over time (never dsitrg). In practice, the estimator cannot be iméeol directly and should not be considered as
a probability. Still, the cumulative hazard functiprovides an important link between the hazardtion (estimated for a discrete time which, in
our case corresponds to annual periods) and tlvéseufunction, whose double bounded nature makéssensitive to changes in the hazard.
Given that these random variations occur withircidite survival periods of time, estimates of theahd must be smoothed in order to
distinguish the trends from the noise. Although thenulative hazard function is instructive when a@aming the estimation made with
continuous time hazard functions, it is nevertteliesportant to consider the shape of the hazardtifom over continuous time. The kernel
smoothing is one of the most common solutions adhpsince it converts any set of erratic pointnestes into a smoother, well-behaved
functional form. In practice, the kernel smoothstireator of the hazard function is based on thesdielAalen estimatoﬁ(t) and its variance,

that is, it uses the changing rates of change mutative hazard to compute pseudo-hazard estinzetg@saverages them so as to stabilize the
hazard rate.
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Table 5 presents the results for the non-paramesticnation, for each of the seven Portuguese
NUTII regions. This framework explores the relasbip between age and the regional hazard of
exit.

Table 5 - Survival Table for Employer EnterprisetBs by NUTII region, 1987-2005

Years Norte Centro Lisboa e.VaIe Alentejo Algarve Acores Madeira
do Tejo
1 85.6% 87.4% 85.5% 85.8% 85.6% 85.1% 86.1%
2 75.1% 77.7% 75.1% 75.5% 75.5% 74.2% 76.0%
3 66.5% 70.1% 67.0% 67.0% 67.7% 67.0% 68.3%
4 59.8% 64.0% 60.5% 60.4% 61.2% 59.9% 61.3%
5 54.1% 58.9% 55.0% 54.9% 55.8% 54.5% 56.2%
6 49.4% 54.5% 50.4% 50.7% 51.1% 50.5% 51.6%
7 45.3% 50.7% 46.6% 46.9% 47.2% 46.7% 47.5%
8 41.7% 47.5% 43.2% 43.4% 44.2% 43.7% 44.6%
9 38.7% 44.5% 40.2% 40.5% 41.1% 41.2% 41.7%
10 35.8% 41.9% 37.6% 37.7% 38.5% 38.9% 38.6%
11 33.0% 39.5% 35.1% 35.2% 36.2% 36.3% 36.6%
12 30.5% 37.4% 32.8% 33.0% 34.0% 33.9% 34.3%
13 28.1% 35.3% 30.8% 31.0% 32.0% 31.3% 31.7%
14 26.4% 33.4% 29.0% 29.3% 30.2% 29.4% 29.9%
15 24.8% 31.8% 27.4% 27.8% 29.0% 28.2% 28.2%
16 23.2% 30.4% 26.1% 26.2% 27.8% 26.4% 26.9%
17 21.9% 28.9% 24.6% 24.9% 25.4% 25.4% 26.6%
18 20.7% 27.4% 22.9% 23.2% 23.9% 23.8% 25.4%

Source: Own calculations based@uoadros de PessqaBEP, MTSS.

In line with the results shown previously for thatal economy, over 85% of newly born
employer enterprises remain active during thest fyear of activity in all regions. The one-year
survival rate varies from a low of 85% in the A¢cote a high of 87.5% in the Centro region,
meaning that the new born enterprises died relgtiv®re prematurely in Agores archipelago
than in other Portuguese regions.

After three years, Norte presents the lowest satvigte, which is maintained throughout the
period, while Centro has the best survival perfaroea In fact, Centro has a higher survival rate
than the economy’s average, it is where firms mantag survive longer during the period
consideredAfter 6 years of firm activity, Norte is the onlggion with less than 50% of survival
probability, lagging behind all other regions imns of enterprise survival. Table 2 also reveals
that the survival gap between these two regiongggystematically with time. At the end of the
period, Norte is the region that presents the lbwasvival rate, with only 20.7% of the firms’
population managing to survive throughout eightgears of activity. Centro, in turn, has 27.4%
of its 1987 start-ups still active after 18 years.

Next, the survival probabilities of different cokgrborn in each of the eighteen years of the
analysis is depicted for three different regionentto with the highest survival rates (Table 6),
and Norte and Algarve (Tables 7 and 8), which digglome of the lowest survival rates. After 5
years of activity, 58.1% of firms born in 2000 hadvived in Centro, but only 57.5% in Algarve
and 51.4% in Norte. The structural characteristitshese regions is diverse, but Norte and
Centro would seem to have more in common in terimsdustrial structure than Algarve, as the
former are regions where the manufacturing sestonare representative, whilst the Algarve is
dominated by very small firms, concentrated ingBevice sector.
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Table 6 — Firm survival rates of different enterprise cohorts in Centro

Survival years| 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
1 88,4% 857% 883% 872% 884% 833% 890% 886% 884% 883% 883% 881% 855% 859% 87,2% 884% 88,0% 86,9%
2 76,1% 762% 80,1% 786% 756% 74,1% 798% 802% 782% 788% 791% 763% 741% 766% 77,9% 797% 774%

3 69,2% 69,7% 73,7% 67,7% 69,0% 67,3% 735% 733% 70,8% 705% 69,7% 67,6% 66,7% 692% 70,8% 723%
4 63,0% 638% 649% 622% 638% 626% 686% 679% 640% 630% 624% 613% 608% 634% 64,5%
5 58,7% 56,8% 60,7% 57,7% 59,4% 59,0% 639% 62,7% 588% 56,8% 569% 56,8% 558% 581%

6 53,1% 52,7% 56,8% 53,8% 555% 55,1% 59, 7% 57,6% 533% 521% 527% 52,9% 51,2%

7 50,0% 49,0% 52,8% 50,8% 524% 512% 550% 528% 49,6% 487% 491% 48,9%

8 471% 46,7% 49,8% 48,4% 492% 47,3% 509% 49,6% 46,8% 456% 45,0%

9 442% 44,1% 47,1% 456% 455% 43,8% 483% 46,4% 44,1% 42,8%

10 41,8% 412% 443% 433% 423% 41,4% 455% 438% 41,3%

11 39,7% 38,9% 41,2% 40,9% 40,1% 39,3% 43,2% 40,9%

12 378% 36,7% 38,7% 382% 379% 37,6% 41,3%

13 351% 342% 36,6% 364% 36,1% 357%

14 322% 325% 34,8% 347% 34,3%

15 30,2% 30,9% 33,4% 33,4%

16 28,7% 29,7% 31,9%

17 27,4% 28,1%

18 26,0%

Source: Own calculations based on Quadros de Re&doR, MTSS.
Note: This was computed using the non parametripldfaMeier estimator. The probabilities relate tee t
enterprises ("cohorts") born in the above yearstioeed.

Table 7 — Firm survival rates of different enterprise cohorts in Algarve

Survival years 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
1 88,6% 81,2% 856% 86,8% 84,8% 80,7% 853% 852% 837% 852% 86,4% 837% 828% 868% 893% 869% 855% 858%
2 758% 712% 765% 74,7% 70,9% 732% 788% 763% 73,1% 733% 750% 72,7% 724% 77,7% 802% 761% 762%

3 66,2% 64,8% 67,4% 645% 63,9% 654% 726% 69,7% 643% 645% 658% 657% 642% 704% 73,1% 689%
4 60,3% 57,8% 58,7% 59,6% 58,7% 588% 665% 634% 575% 57,2% 60,1% 585% 57,7% 63,7% 67,1%
5 54,0% 50,8% 54,7% 55,6% 54,6% 543% 615% 574% 51,0% 503% 554% 545% 529% 57,5%

6 493% 47,0% 51,4% 51,7% 495% 493% 57,3% 51,3% 46,3% 46,0% 50,8% 49,8% 48,4%

7 453% 44,3% 47,4% 47,9% 465% 445% 52,7% 465% 42,6% 44,1% 46,8% 455%

8 43,2% 41,4% 455% 44,0% 43,4% 40,9% 494% 43,6% 39,6% 41,2% 442%

9 39,5% 38,7% 43,0% 41,3% 40,2% 37,6% 46,9% 406% 365% 37,6%

10 37,7% 36,4% 40,8% 385% 37,7% 34,7% 438% 381% 33,8%

11 35,9% 34,2% 37,8% 345% 36,4% 33,3% 42,1% 354%

12 33,8% 31,7% 356% 32,3% 34,4% 31,9% 39.2%

13 315% 29,5% 34,0% 30,0% 32,8% 29,6%

14 30,0% 28,0% 32,2% 28,2% 30,8%

15 29,7% 27,0% 30,8% 26,6%

16 28,7% 25,8% 29,3%

17 25,8% 23,8%

18 24,3%

Source: Own calculations based on Quadros de Re&deRa, MTSS.

Table 8 — Firm survival rates of different enterprise cohorts in Norte

Survival years| 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
1 87,3% 84,7% 86,8% 87,0% 857% 815% 873% 856% 859% 87,1% 883% 859% 796% 822% 87,1% 87,3% 86,7% 857%
2 759% 750% 77,4% 772% 727% 728% 779% 768% 762% 776% 771% 70,0% 666% 713% 775% 779% 76,9%

3 67,6% 67,7% 69,3% 67,1% 656% 648% 70,7% 692% 68,7% 683% 64,1% 59,6% 584% 627% 69,7% 69,9%
4 62,0% 614% 61,3% 612% 59,7% 59,4% 649% 639% 61,7% 575% 551% 53,0% 52,6% 566% 632%
5 56,8% 54,6% 56,1% 564% 556% 550% 59,7% 57,9% 529% 502% 49,7% 48,0% 47,6% 514%

6 51,7% 50,8% 52,1% 52,7% 51,9% 51,4% 54,9% 505% 46,6% 452% 456% 43,9% 43,4%

7 48,0% 46,8% 48,8% 49,4% 485% 47,0% 485% 452% 43,0% 41,6% 41,7% 39,9%

8 442% 439% 458% 46,1% 448% 41,1% 43,4% 41,6% 40,0% 38,4% 38,8%

9 41,7% 413% 432% 425% 39,8% 37,2% 40,3% 389% 37,1% 355%

10 39,3% 39,3% 395% 37,7% 36,0% 34,7% 380% 360% 34,4%

11 36,9% 36,6% 351% 34,1% 335% 32,4% 354% 335%

12 343% 32,7% 31,8% 31,8% 316% 30,3% 335%

13 30,8% 29,6% 29,5% 29,8% 29,7% 28,0%

14 285% 27,6% 27,8% 27,9% 28,0%

15 26,7% 26,4% 26,1% 26,1%

16 252% 24,6% 24,4%

17 23,7% 23,3%

18 22,4%

Source: Own calculations based on Quadros de Re&doRa, MTSS.
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There are also clear disparities between regionsaiticular between Norte and Centro, in terms
of median duration survival (Figure 6). The medduration of firms at the regional level is
below seven years for most regions, except for i@garound the eight year).

The disparities among the Portuguese regions arfgmed by equality tests. Both Log-rank and
Wilcoxétl)on (Breslow) tests allow for the rejection thie hypothesis of survival equality among
regions.

Figure 6 — Smoothed hazard estimate by NUTII, 12805
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Source: Own calculations based@uadros de PessqaGEP, MTSS.

5. A Semi-Parametric Survival Analysis

Both seminal and the most recent literature agitesssize affects the survival rates of new firms
(Mata et al., 1995; Mata and Portugal, 1994; LoBazeia and Puente, 2006; Farifias and
Moreno, 2000). This generated one of the mostisgiktylized facts in the literature of industry

dynamics (Audretsch and Mahmood, 1994; Bartelsmah.,e2005a and 2005b; Robinson et al.
2006; Sharpe and Currie, 2008). The fact that sfmalk are less likely to survive and that tend
to grow faster than their large counterparts (osgevival bias has been controlled for) has
already been confirmed by empirical evidence ifedént countries.

Several studies have reported that the probatwlitfirms exiting the market decreases with
initial size. According to the literature, there @everal reasons behind the importance of initial
size for survival. The most prevalent relate todffecient scale needed to operate efficiently in a
market, to the capital intensity production teclogyl, to the firms’ capacity to access financial
markets and to the “inferior” management ability sshall entrepreneurs. Regarding the first
reason, Audretsch and Mahmood (1994) have considbet larger firms are more likely to be

19 The hypothesis being tested considers that tirera@subgroup differences in survivor functions fivid the probability that
the observed differences occur by chance is belOwThis piece of evidence is not included in thespnt work, but is available
at request.
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closer to the necessary minimum efficient scaleperate efficiently in a market. Even if larger
firms find themselves to be less efficient thanytliead expected, they may become smaller
before they exit the market (Mata and Portugal 4208dditionally, larger firms diversify more
than smaller ones, enabling them to better admdluttuations in the demand for individual
products (Ungern-Sternberg, 1990), which also dmmtes to reduced market risks. Thus,
diversification as well as flexibility can both b&pected to raise the probability of survival.

Moreover, the stock of capital accumulated by fishsuld also be considered. Small firms are
less capital intensive, so variable costs represéatger share of capital costs. Thirdly, internal
financial constraints and internal capital marketperfections are also commonly pointed out as
reasons for the smaller size of entrants. Firmeresmall, not because they choose to, but
because new firms under invest as they are finbpaanstrained, which leads to a negative
impact on firms’ survival probabilities (Lopez-Gacand Puente, 2006). Lastly, the
entrepreneur’s management ability. Being an ergregur has higher opportunity costs when the
economy’s wages grow, and lower quality managegsnaore likely to miscalculate their true
value label (Mata and Portugal, 2004).

Mata, Portugal and Guimaréaes (1995) and Geroskialiad Portugal (2003) stress the previous
observations concerning to the importance of ihifien size in explaining the survivor
probability of firms. However, they argue that @nt size is a better predictor of failure than
initial size. After controlling for initial size, sasuring current size amounts to measuring firm
performance. According to them, the fact that enfllas grown is the past, signals that it has
been performing well and therefore its probabitifyexit is low. Moreover, Mata, Portugal and
Guimaraes’s (1995) findings indicate that afterticiling for size differences, past growth does
matter for survival, suggesting a partial adjusttr@ncess of firm size in the post-entry period.
Although accepting their arguments LOpez-Garcia Bognte (2006) highlight the fact that
current size could be endogenous to the firm dyngnsince firms that are about to abandon the
market, grow smaller before exiting and vice-velSansidering Spanish manufacturing firms,
Farifias and Moreno (2000) conclude that theredsvanward trend in the failure rate as firm
size increases and that there are significant réifilees in failure rates across size, age and
interactions of size on age.

5.1. Modeling with the Cox Proportional Hazard Modé

In this section, we provide an overview the theoattfoundations of the Cox Proportional
Hazard Model.

The statistical representation of the relation leetwthe survival time of a firm and specific
variables is known as the hazard rate model ofithiation of the life of a firm. According to the
model a given firmj faces a hazard rate ( that is a function of a baseline hazard ratg, (

which all firms face, transformed by a set of explary variables X) through a vector of
parameters £). The hazard rate model can be written in the form

h (1) = F(h(9).4(X.5)) (5)

In this model, two firms with the same birth datdl face a different hazard function if, and only
if, their other characteristics are different. Bsfidition, the model seems a natural solution to
understand the temporal pattern of survival andlémtify the covariates that could be related
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significantly to survival. Additionally, it is alsa good solution for working with longitudinal
datasets, characterized by right censored datathied types of selection issues.

An empirical application of the model implies thgesification of a functional form for the
hazard function. One of the most common optionkagroportional hazard model, given by:

h; (t) = b ()¢( X, ) 6)(

The name derives from the fact that the hazardaHhain faces is proportional to the baseline
hazard. In other words, the shape of the hazardtitamis the same for all individuals, and

variations in the explanatory variables will tratsl into parallel displacements of this function,
thereby affecting only the scale of the hazard fiencand not its shape. Given the fact that the
hazard is a conditional probability and, therefoneist be positive, a convenient functional form
for ¢(X,Y) is exponential. Hence the hazard a suljjémtes is written in the following form:

h, (t) = hy (1) €7 )

Note that this particular functional form offerethdvantage of a very convenient interpretation

olng(X, B)
0

of the estimated coefficients, singe . This means that the coefficient of one

explanatory variable is the constant proportiorigda of a unit increase of this variable on the
conditional probability of exiting.

The assumption made for the functional formpX,Y) is widely accepted, while it is not so for

the functional form of the baseline hazard, sinffernt parametric specifications of the hazard
function display different duration dependence bedra. Positive (negative) duration
dependence implies that the likelihood of failuteime t, conditional on the duration up to t, is
increasing (decreasing) inA.priori it is not obvious which distribution is most appriate even
when economic theory provides some clues concethiagvay the baseline hazard varies over
time. In case of doubt, one line of action to cdesiis to make no assumption about the
functional form of the baseline hazard. Such a wethas first suggested by Cox (1972) and the
resulting models are called semi-parametric. C&72) also suggested that the proportional
hazard model could be easily extended to accourtirfee varying covariates. This is what we
will approach next.

The model incorporates the main features of disalatation models, as described by Lancaster
(1990), where the logarithm of the probability thairm exits at tima given that it survived in
t-1 is explained by a series of explanatory covariates plus a set of parameters identifying
the baseline hazard function, according to the¥alhg specification:

logh(t|x.%)=A4+B8%+yx%, fort=1,...k ®)

The use of the partial likelihood function does mequire thath (t) must be specified, which
allows the estimation ofg and y and avoids the risk of misspecifying the basehazard
function. The model described previously, considexs types of heterogeneities that may cause
exit, and that need to be considered: current bgésreities between firms, that is heterogeneities
based on differences that exist in pertpdnd heterogeneities that occur from differentes t
existed in the moment when firms were created), Heterogeneities due to differences in
founding conditions include those conditions that @ohort specific, i.e., which take a common
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value for all firms in the same cohort, such asnm@monomic or industry-wide factors and those
which are firm-specific (Baptista and Mendonca, 200

In our case (e.g. as in Lopez-Garcia and Puen@®)2fe survival is a continuous phenomenon,
but the available information is reported annuallyhe month of October, transforming time in
a discrete variable. To circumvent this, we havaipged the data, by creating 11 interval specific
dummy variables (one for each spell year at risk) @ill be using a discrete hazard model. The
most common discrete time representation of an nlyidg continuous time Cox proportional
hazard model is the complementary log-log (clogioadel), which is what will be used in the
following estimations. The major advantage of usihg hazard model is that each firm
contributes several times to the likelihood funetieach time it is at risk.

5.2. Explanatory Variables

We have considered seven explanatory variableshiersemi-parametric approach, beyond
sector and year dummies (Table 9), which will befbyr described next.

Table 9 — Explanatory Variables Considered in thozli

Variable Definition Measurement

Start-up Size Number of employees at the birth year of thieogarithm of the number of

firm. employees.
Current Size Number of employees at the current yea Logarithm of the number of
employees.

Logarithm of the industry entry rate,
Industry Entry  Industry entry rate calculated for sectors  defined as the number of entrants
Rate defined at a 2-digit CAE level. divided by the total number of firms
in industry.

Concentration  Herfindhal-Hirschman Index (HHI)
calculated for industries at a 2-digit CAE  Logarithm of the HHI.
(HHI) level.

Logarithm of the number of
Logarithmic difference of industry employees at yeaminus the
employment in two consecutive periods. logarithm of the number of

employees at yedrl.

Growth

Entry Rate x Interaction variable, defined as the product Product of logarithms
Growth of entry and growth. 9 '
Turbulence Sum of entry and exit rates calculated for Sum of logarithms of the industry

sectors defined at a 2-digit CAE level. entry rate with the industry exit rate.

Sector Dummies Dummies for 4 broad sectors: Agriculture, ConsiargtManufacturing and

Services.
Regional Dummies for 7 NUTII regions: Norte, Centro, Lisbe&ale do tejo, Alentejo,
Dummies Algarve, Acores and Madeira

Year Dummies Dummies for each current year.

Source: Own calculations based@uadros de PessqaGEP, MTSS.

Note: * The literature has shown that there is a lwear effect of the start-up size on survivahiet is normally
accounted for via a log transformation. The speaffon is reasonable given that the value of tkeliiood
increases.
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The first explanatory variable is the firm start-sige. It is measured by the logarithm of the
number of employees at the firm's year of birth.nAgative influence on the hazard rate is
expected, i.e., larger start-ups should face acestiusk of survival.

The second variable relates to the number of eneg®yeported at the year of measurement.

Besides these two firm characteristics, the specinditions of the industry are likely to affect
firm survival (Lopez-Garcia and Puente, 2006). Agahe measures of firm dynamics is
important to control for industry entry and growttie and its degree of competition. Thus, the
third variable has to do with the firm’s entry raew firms are more likely to live longer if they
enter expanding industries or industries with lowrgactivity (Mata et al., 1995).

Another important industry characteristic is thege of competition, which is measured
through the Herfindhal-Hirschman Index (HHI). Hightoncentrated industries may allow
suboptimal scale of new firms and therefore givensaoom for survival after entry. On the
other hand, according to the industrial organizatiterature, highly concentrated industries
might as well represent a higher potential for mbent's collusion and therefore a more
aggressive behaviour towards new entries (MataRortugal, 1994; Lopez-Garcia and Puente,
2006).

By definition, at start-up there is no post-entmpwth. The effect of growth can only be

perceived as firms’ age and current size shiftsifnoitial size. At any time after start-up, current
size can be viewed as initial size plus the changéze which occurred. As size is measured in
logs, this change is the cumulative growth rateesistart-up. Therefore after controlling for the
effect of start-up size, the coefficients assodatgth the current provides an estimate of the
effect of the post-entry growth (Mata et al., 1995)

A positive correlation between firm size and suaViis expected, as predicted by the learning
literature (Jovanovic, 1982; Ericson and Pakes,51%nd shown by empirical evidence
(Callejon and Ortun, 2009).

Turbulence is a natural consequence of the chaseefo business opportunities as resources are
rapidly reallocated from unsuccessful to successfitérprises and to growing areas of business,
therefore being considered a natural source of isra. These firm dynamics, that is, the pace
at which firms are starting up and closing dowraisommonly used measure of the level of
entrepreneurial activity in an economy. The surbigh and death rates (Eurostat/OECD, 2007)
is the chosen indicator for the measurement oiterice.

There may well be differences in survival ratesuaein industries over and above those captured
by the industry-specific variables mentioned abdwa. this reason industry dummy variables
are also included in the analysis. Finally, sinoe ¢verall state of the economy has long been
indicated as an important force driving firms ofibasiness, we include year dummies, to proxy
the moment of the cycle and, therefore, controltfe macroeconomic environment (Lopez-
Garcia and Puente, 2006; Mata et al., 1995).
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5.3. Estimation Results for the Portuguese Regions

The same cloglog regression estimation processceaducted for Portugal and for its seven
NUT Il regions, for the period 1995 to 2065The determinants considered for explaining
regional survival behavior are the variables désdiiin the previous section. All the models
control for structural effects, through industrynsimies and for macroeconomic effects, through
year dummie¥.

The values presented in Table 10 correspond tbdbkard ratios, that is, the ratio of hazard rate
when the variable increases by the one unit. A fdazatio over one implies that an increase in
the given explanatory variable increases the pritibabf exit and, correspondingly, a hazard
ratio below one means that an increase in the Mardecreases the hazard.

Since the number of firms in each region is quiieide, ranging from 164 599 firms in the
Norte to 7 523 firms in Acgores, the conclusions aat straightforward when we take into
consideration the absolute values of the coeffisiehherefore, the analysis must rely more on
the overall results than on the absolute valugeehazard coefficients.

As argued in the literature and mentioned previguile start-up size of a firm improves the
chances of survival. However, this is not appafemh Table 10. These results show hazard
ratios which are greater than one, not only forttital economy but also for each region, as the
model does not isolate the effects of initial fisme from the effects of current firm size. When
the hazard ratios for the variable that proxiegenirsize are considered, the effect of a firms’
current size seems to be predominant. This eff@tnot be observed in the table, since it does
not detail the common cloglog estimators, but ahe/hazard ratios. However, when introducing
the sum of the start-up and the current size (motieg S, and S the initial and current size,

respectively, andx and g the correspondent coefficients, the effect of sgzexpressed by
aS,+4S), it becomes evident that the current size impsdbe chances of survival and that the

initial size does not. This effect is observeddtrPortuguese regions and is consistent with the
results of Mata, Portugal and Guimaraes (1995).0Ating to the previous authors, firms that
have started smaller and have experienced fasstreptry growth, do face a higher probability
of survival.

International studies also indicate that in indestrcharacterized by high entry rates at the
moment of birth, post-entry survival becomes haréf@ims that experience more competition
from entrants, have a higher probability of failuféis is also observed for Portugal and for the
country’'s NUT Il regions. However, this is partiady enhanced in regions where the
entrepreneurial background is not as developetiasetof other regioh$(Acores) and in those

dominated by sectors which do not pose high enawidrs to new firms, such as services
(Madeira, Algarve and Lisboa). From 2000 to 20071gafve (6,7%) and Madeira (4,4%)

displayed the greatest annual average growth ratestive employer enterprises (Table 1).

" The regional disaggregation is only provided aft@®5 due to the introduction of the System of Beem Accounts in 1995 and up to 2006
due to the problems of compatibility with the Pguese Classification of Economic Activities (CAEVR8) after 2007. We only estimate until

2005 given that the Eurostat/OECD methodology meguchecking for reactivations in the two followipgars before an enterprise is actually
considered to be “dead”.

2 The year dummies values have been introducechbutalues are not shown, as no clear pattern éemiiole from the estimated coefficients,
as is usually the case (Mata et al., 1995).

2 1t is a widely held belief that urban settings aneftropolitan areas offer more favourable incubatorditions for the emergence of creative
entrepreneurs, as there are more favourable congifor human resource training and managemenbaetidr labour recruitment (Davelaar,

1991).
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Algarve is also systematically the region with tighest birth rates in Portudabnd Madeira is
within the three regions with the highest birthesathroughout the period. Moreover, Madeira,
Algarve and Lisboa are regions where service fianesrelatively more predominant.

Table 10 - Estimation Results for the Total Econang for each one of the seven Portuguese
NUT Il Regions

) Regions
Variables Portugal

Norte Centro Lisboa Alentejo Algarve Agores Madeira
1.334*** 1.310** 1.342*** 1.414%* 1.250*** 1.286*** 1.1 39%*  1.267***
(0.007) (0.011) (0.016) (0.014) (0.023) (0.028) (0.041) .04@)
0.459*** 0.479*** 0.418*** 0.463** 0.451%** 0.444%* 0.5 01**  0.440**
(0.002) (0.004) (0.005) (0.004) (0.008) (0.009) (0.018) .01@)
1.24%** 1.233*** 1.181*** 1.160** 1.515%* 1.290*** 1.42 9+ 1.613***
(0.018) (0.028) (0.038) (0.032) (0.077) (0.08) (0.152)  16&)
0.988***  0.986*** 0.986***  (0.992%* 0.988** 0.997 1004,0 0975%+*
(0.001) (0.002) (0.003) (0.003) (0.005) (0.006) (0.011) .00@)
5.29%** 11.444%** 3.664*** 3.406** 1.698%* 3.574%** 1.2 85 14.441*%*

Log of start-up size

Log of current size

Industry (2 digit) start-up entry rate

Start-up industry HHI (2 digit)

Turbulence rate

(0.222) (0.791) (0.344) (0.336) (0.22) (0.699) (0.341)  792)
1.122%** 1.087** 1.140** 1.159** 1.144* 1.113* 1.326** 1.036
Industry Growth (log)
(0.018) (0.029) (0.044) (0.036) (0.065) (0.07) (0.146)  10&)
1.082*** 1.069** 1.116*** 1.091*** 1.083 1.015 1.272** 1.83

Growthx Entry rate
(0.017) (0.028) (0.042) (0.033) (0.061) (0.065) (0.141) .109)

Sector dummies
0.612%+* 0.443** 0.706***  0.643**  (0.795** 0.823* 1.178* 0.841

Agriculture
(0.01) (0.016) (0.024) (0.033) (0.034) (0.069) (0.12) syl
) 0.895**  (0.858*** 0.931**  0.919%*  1.155%* 1.013 1.742%*  1.343%**
Construction
(0.009) (0.012) (0.021) (0.023) (0.049) (0.616) 0.18)  11®)
Manufacturing (@) (@ (@ (@ (a) (@) (a) (@
Services 0.705**  0.631*** 0.770*%*  0.799**  0.884** 0.869** 0.905 0.792%*
(0.006) (0.007) (0.015) (0.017) (0.032) (0.048) (0.077) .062)
Regional dummies
Norte @ e e e e e e
e,
Centro 0.847
(0.006)
hhkK e e e e e e
Lisboa 1.027
(0.007)
KRR e e e e e e
Alentejo 0.926
(0.01)
*hkK L e e e e e e
Algarve 0.939
(0.011)
0.942*%* . e e e e e e
Acores
(0.02)
Madeira 1014 e e e e e e
(0.019)
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes
Number of firms 447772 164599 97606 109405 33692 25802 7523 9140
LR X2 (34) / LRX2 (28 ) for regions ~ 47329.9** 17871.03** 10705.95**11192.01* 3695.93"* 2698.05** 860.98** 1421.47**
Log likelihood -422915.7 -152494.34 -91424.886 -106768.52 -33112.58820£949 -6.744.716 -8283.6

Source: Own calculations based@unadros de PessqdBEP, MTSS. Notes: (a) refers to the referenceosethe
year dummies “yes” means that they have been iediinl the estimation; Standard deviation is shawrackets
and *. **, *** means, respectively, 10, 5 and 1%t of significance.

1 The Algarve is systematically the region with tiighest birth rates in Portugal. In 2007, this oeghad a birth rate of 15,3%, compared to a
national birth rate of 12,6% (in 2001 there was3pip. difference relatively to the national agerOn the other hand, the Agores archipelago
has had smaller birth rates than the country’samesover this period (Sarmento and Nunes, 2010c).
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A high entry rate combined with fast growth ratesdny given industry generates, in general, a
shorter duration of firms (Mata, et al., 1995; Gand Klepper, 1982). This somehow expected
piece of evidence can also be drawn from thesdtsegven if statistical significant estimators

are not obtained for some of regions (Algarve, fdgmand Madeira). It might seem easier to
enter the market in earlier stages of the prodieiclcle, when markets are expanding, but it
becomes particularly difficult to survive. It isnpaulary so in the Agores archipelago, in Centro,
Lisboa and Norte.

HHI estimation results for concentration influerare survival probabilities do not provide very
disparate conclusions at the regional level, extephe Acores, where the small entrepreneurial
fabric in terms of number and firm average sizeghhibe relatively more susceptible to firm
concentration.

These results have stressed the literature’s cesiocisi so far. However, the effect of industry
growth is at odds with the mainstream results i literature. One would expect that firms
operating in industries with faster growth wouldfeufrom a smaller probability of failure,
since they can penetrate the market without harrtliegcompetitors, but the estimation results
show otherwise. In order to help shedding lightroes result, it should be pointed out that
industries in the early stages of their life-cyclesually register high rates of entry and exit
(Agarwal and Gort, 1996; Baptista and Karaoez, 200 general, industries with higher than
average entry rates also exhibit higher than aeeeagt rates (Cabral, 2007), due to birth and
death rates being highly correlated across indisstgorroborating the idea that “entry barriers
are exit barriers” (Mata et al., 1995). The comtiedfect of entry and growth can explain this
unexpected effect of industry growth on survivablabilities. Industries experiencing higher
growth rates are also more turbulent, registerirgh hrates of entry and also of exit (the
“revolving door” at work), thus decreasing the likeod of survival.

Next, Table 11 shows the pair wise correlation floe explanatory variables for the all

Portuguese economy. The correlation between tunbalé¢sum of the entry and exit rates) and
growth rate is positive (58%) and statisticallyrsfigant at 5% confidence level, corroborating

the previous argument. These results can be exdendbe Portuguese regions, underlining that
turbulence is indeed a major driver of Portugu@sesf survival chances.

Table 11 — Correlation Matrix

Industry Start-up
Log of Start- Log of (2digit) Industry HHI Log of Growth
. Current 7 Industry Turbulence
up Size . start—up entry (2 digit) X
Size Growth
rate Entry rate

Log of Start-up Size 1
Log of Current Size 0.8253* 1
Industry (2digit) start—up entry rate 0.0570* 0.1036* 1
Start-up Industry HHI (2 digit) 0.1122* 0.1417* 0.6323* 1
Industry Growth (log) 0.0523* -0.0409* 0.3552* 0.2619* 1
Growth x Entry rate -—- 0.0044* -0.0383* 1
Turbulence 0.0268* -0.0571* 0.5349* 0.3057* 0.5797* 1

Source: Own calculations based@uadros de PessqaGEP, MTSS.
Note: *refers to the correlations coefficientshwb% statistical significance.
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From Table 10, it is also possible to conclude ttreg turbulence rate exhibits the most
significant effect when considering other determisain the model, such as firm and market
characteristics. For all the regions, with the gxica the AcoreS, where there is no statistical

significance, those that have the highest recordirof turbulence, also display the lowest

business survival probabilities. Turbulence de@sagverely the survival probabilities of firms
located in Madeira and Norte and to a lesser extettite Algarve. The hazard ratios obtained
range from around 14.5 % in Madeira to 1.2% in A&gorThe Acores display a lower

entrepreneurial turbulence than the country’s ayeerfar most of the years up to 2005 (GEE,
2010b) and the lowest regional churn rates, fackorguing to explaining the lowest regional

hazard ratio. From 1987 to 2005, the Algarve shdves greatest churn rate (32.5%) in the
country, followed by Norte (29.9%). Norte has thghlest hazard rate within the continental
regions (11,5%) and possesses clear regional gpies (INE, 2009; Nunes and Sarmento,
2010c), showing one of the highest regional rafesibulence (Table 2). Madeira in turn, has
28.6% for firm churn in the 1987-2005 period, bas lthe second greatest from 2001 (Table X).
Turbulence is in fact the most significant deteraminin the survival probabilities of Portuguese
firms in all regions, notably in the Norte.

A known stylized fact is that turbulence is usudilgher in services than in the manufacturing
sector (Bartelsman et al., 2005). For the perio@852@nd 2006, the Eurostat/OECD (2009)
observes that birth (and death) rates are signifiganigher in the service sector for the vast
majority of countries. This is also the case int@gal® (Sarmento and Nunes, 2010c). Despite
this fact, manufacturing is the sector whose filrage the biggest probability of exiting from the
market. Concerning the model's sector dummies, redions, with the exception of the
archipelagoes of Madeira and Acores, show simitsults. Norte shows a lower hazard
probability rate relatively to manufacturing, whemmpared to the remaining regions, indicating
lower survival chances for industrial firms, alrgatiagnosed by the non-parametric analysis and
by the firm demography analysis (GEE, 2010c; SatmerNunes, 2010c). Manufacturing is in
fact, the sector where firms are more likely toratmn the market in general, but in particular in
the north of the country.

In the estimation of the regional components fa tibtal economy, we can observe disparities
among regions. When compared to firms in the Naostdy firms located in Lisbon show a
higher probability of exiting the market.

6. Final Remarks

Entrepreneurship has acquired a greater level pbitance among the critical success factors
that shape regional economic change. Regional grasvivery much a product of its human
capital, R&D, knowledge-spillovers, networks, intlied culture and last but not least, smart
public policy. But it is no less a product of epireneurial activity and firm ability, in which the
entry of newly created firms results in increagatbivation, competition and job creation and the
growth of surviving of firms assures a stable pafotmployment and value added generation.

Regions face two main imperatives in a globalised market-driven society, the increase of
social welfare through job creation and economivetigment, brought about by structural

> As regifes autbnomas apresentam resultados skneivte distintos das regiées de Portugal contiheptis
apresentam caracteristicas na demografia emprediatiatas das restantes regides do pais (GER);ZBdrmento e

Nunes, 2010).
6 Manufacturing churn was 28.4% in 2000 and 18.5%0@6 and Services churn was 32.4 % in 2000 art¥28 2006.
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change and productivity improvements. As there wseally large sectoral and geographical
variations among the success and survival ratasewf firms, entrepreneurial adjustment as a
consequence of the cycles of enterprise birth, tiramd survival is of decisive importance to
structural change and for the triggering of conireggor diverging patterns in regional
ecosystems.

The last decades of the "2@entury were characterized by a period of creatiestruction in
Portugal. In particular, regions such as Norte,aflg and Madeira show the highest growth
rates in enterprise births and deaths and natuiietychurn. After 2000, a new tendency seems
to emerge, where both births and deaths of emplewy&rprises are relatively less turbulent.

The decreasing average size of entrants and exitetise market occurring during this two
decades, can also be considered a major factoetiggdfirm survival in Portugal, especially in
sectors more exposed to international competition.

In the non-parametric analysis for Portugal, wel fihat around 25% of enterprises entering the
market fail within the first 2 years of activity @that more than 50% fail within a period of six
years. Breaking down the analysis, we identifyistiaally significant disparities among regions.
Norte has the lowest survival rate and Centro ierelfirms manage to survive longer. The
survival gap between these two regions gets aragliver time.

In line with the literature, we also find that fisnthat start small and experience faster post-entry
growth, face a higher probability of survival. Fiemcurrent size dimension is extremely
important in determining the probability of surdivparticularly in the Norte and Acgores. In
industries characterized by high entry rates atntleenent of a firm’s birth, post-entry survival
becomes harder. This happens mostly in the southirarthe Portuguese archipelagoes, the
regions with the lowest number of active employetegrises. A higher entry rate combined
with fast growth rates for any given industry atgmerates a shorter duration of firms. It might
seem easier to enter the market in earlier stagelseoproduct life-cycle, when markets are
expanding, but it becomes particularly hard to svFirms that experience more competition
from entrants, also face higher probabilities diife.

However, we observe a different result from theréture, for the effect of industry growth in

survival rates. Firms operating in industries whane growing faster seem to suffer from a
higher probability of failure. The combined effeaft entry and growth helps clarifying this

unexpected effect of industry growth on survivalabilities. It is related to turbulence and the
high rates of entry and exit verified in most thertBguese regions throughout this period.
Turbulence is in fact the most significant deteraminof survival probabilities of Portuguese
employer enterprises, particularly in the northhre country. Manufacturing is the sector where
more firms are more likely to abandon the markattipularly in the regions of Madeira and

Norte.
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