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Abstract: This work addresses the post-entry perfance of employer enterprises for seven
regions in Portugal, atehNUT Il level, by investigating the stritwral characteristics of survival,
using non-parametric and semi-parametrichods, during the period 1985 to 2007. The last
decades of the 20th century were characterizeddayiad of creative destruction in Portugal. In
particular, regions such as Norte, Algarved adadeira show the highest growth rates in
enterprise births, deaths andtfi churn. After 2000, firms” birthand deaths get relatively less
turbulent. In the non-parametric analysis, wenitfy statistically signitant disparities among
regions. Norte has the lowest swal rate and Centro holds th@ngest surviving firms and the
survival gap between the former two regionssgemplified over time. Concerning the semi-
parametric analysis, firm’s current size dimens®@a strong determinant for the probability of
survival, particularly in the Nte and Acgores. Inndustries characterizdd high entry rates at
the moment of a firm’s birth, post-entry survilmcomes harder, especially in the south and in
the Portuguese archipelagos, the regions with the lowest nawhhbetive employer enterprises.
A higher entry rate combined with fast growtdtes for any given industry also generates a
shorter duration of firms. Manacturing is the sector where more firms are more likely to
abandon the market, particularly in Madeira and & dBut it is turbulence, given by the sum of
firms” entry and exit rates that exhibits the ngighificant effect on survival. For every region,
except for the Acores, where there is no statissiicadificance, those thatve the highest record
of firm turbulence, also dispfathe lowest business survivalgabilities. Turbulence decreases
severely the survival probabilitied firms located in Madeira aridorte and to a lesser extent in
the Algarve.
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1. Introduction

Regional development has been a sourcantdrest among academics and policymakers,
especially in the context of endogenousvgh theories and the new economic geography
framework. Regional growth theory has becomer die years an importatranch of modern
economic growth analysis. The knowledge societyliraught about featurssich as innovation
and creativity as the basis of regional dynamaiecd competitiveness. Business performance and
the renewal of enterprises, which have beensidered as engiseof regional innovation,
employment creation and growth, hahes aroused great interest.

The phenomena of enterprise birth, growth, amtion and death has become an important field

of research in the so-called firm demographics (Bartelsman et al., 2005a and 2005b; Caves,
1998; Colantone and Sleuwaegen, 2008; Gerd€¥5; Masso et al., 2004; Robinson et al.,
2006; Sharpe and Currie, 2008). The demographfirok approach is already a rather well
established field of study foeconomic geographers and regioraonomists (Van Dijk and
Pellenbarg, 1999; Pellenbarg andchv@teen, 2003; Baptista et,a2008; Baptista and Carias,
2007). It has developed into a rasgh field that has close linke industrial organisation and
organisational ecology but also tiee evolutionary approach of spatial-economic development
(Nelson and Winter 1982; Hannan and Freed2809; Boschma and Frenken, 2002 and 2006).

Most empirical studies on regionariations in entry and exit rates at the international level are
either based on survey data like Global Entrepreneurship Monit@Acs et al.,2008), business
registration data (Klapper etl., 2008; Klapper et al., 2009; Sarmento and Nunes, 2010b),
administrative data or a mix of the previqiaterlsman et al., 2005a; Baterlsman et al., 2005b;
Eurostat, 2009; OECD/Eurostat, 2009). In Portugatensive research has been done in firm
dynamics using administrative data frontirked employer-employee micro-dataset known as
Quadros de PessogMata and Portugal, 1994; Mata et al.,, 1995; Mata, 1993; Mata and
Machado, 1996; Baptista et al., 3)@abral, 2007; Cabral and ka2003; Baptista and Carias,
2007; Baptista and Mendonc¢a, 2007; Nuned &armento, 2010a and 2010b; Sarmento and
Nunes, 2010c). The diverse administratiegional breakdowns made possibleQuadros de
Pessoalrapidly made a stand in the field of regal economics. The possibilities of combining
microeconomic data with more aggregate maconomic and regional data, helped regional
economists to shed light onto the developn@ntegional patterns in Portuguese regions. The
work of Baptista, Escaria and Madruga (2008 iecent example of research work conducted
on firm demography at a regional level. Stilk toredominant orientatioof new firm formation
studies tends to neglect the spaemporal dynamics of incumbent firms, in particular their
process of survival, growth amigcline (Fischer and Nijkamp, 2009).

Our work addresses the post-entry performasfcaew Portuguese firms by investigating the
regional structural characteristics of the hazard and survival functions, by applying non-
parametric and semi-parametric survival geal to the active employer enterprisesQufadros

de PessoalThe main contribution of this work is the application of a recent internationally
comparable methodology for entrepreneurship andishge of this analytical arsenal to provide
firm and survival disaggregation from a regiopatspective, over a ped of eighteen years.

This work is structured as follows. The negttion introduces the data and methodology and the
following provides an overview akgional business dynamics inrRmal. Section four presents
the non-parametric survival analysis whilectgen five proceeds with complementary semi-
parametric survival methods, where estimatiémsthe NUT Il Portuguese regions survival
determinants are provided. Finalthe last section concludes.



2. Data and methodology

This work is based on the datf@uadros de PessodEmployment Administrative Records),
which is the main data source in Portugal fa timiverse of active employer enterprises. It has
been subject to the plcation of the entrepreneurship definitions and methodology of the
“Manual on Business Demograpl8tatistics” (OECD/Eurostat, 20Q7from where a specific
entrepreneurship database was derived.

The Quadros de Pesso&d an annual survegonducted in Portugal Ithe Portuguese Ministry
of Labour and Social Securits@binete de Estratégia e Pleamento do Ministério do Trabalho
e da Seguranca Socialwhich provides a rich and comprehensive longitudinal matched
employer-employee dataset. It coveirtually all establishmentsith wage earners (that is, all
businesses with paid employees who contributebemefit from Social Security benefits), with
exception made for public admstration and non-market s&es, which are excluded, and
agriculture, silviculture, hunting and fishing actiggi(in case the workease not included in the
“common” social security regimer in any other collective labowegulatory instrument). The
target population excludes very small businesa&h only one self employed person (sole
proprietord), unless they are formally registerin the Social Security systénit focuses on the
formal sector of the economy and covers virtuallyprivate businesses with at least one paid
employee in Portugal (Figure 1).

Figure 1 — Employer enterprises considereQuadros de Pessodly legal form

‘ New Businesses ‘

Y Y

‘ Formal Sector ‘ ‘ Informal sector ‘
‘ Civil Law ‘ ‘ Self Employment ‘ ‘ Micro business ‘
l ‘ l
v v
Sole Proprietors, registered Active Employer “Enterprises” Other entities, registered in Self employed, only if
in the Social Security with more than 1 employee the Social Security System registered in the Social
System registered in the Social Security (associations, cooperatives, public Security System
(“Empresarios em nome individual”) (“Sociedades”) administration, etc.) (“Profissionais liberais”)
|
f New Employer v
“Enterprises”

! Regime geral de seguranca social

2 Sole proprietors are counted asamtive employer enterprise, respecting the definitions of the Eurostat/OECD’s
guidelines (2007), if the proprietor isridered as a paid employee, contribytio the Portuguese Social Security
System.

% Since 2000Quadros de Pessoallso includes businesses with a single owner and without paid employees. For
those, filling out of the questionnaire is not compulsory by Law.



The importance ofQuadros de Pessoalerives not only from its national coverage and
comprehensiveness at the microeconomic levelalsat from the fact that it is the only linked

data source in Portugal, thus allowing thmatching, throughout time, of firms with their

correspondent employees and the establishments where they are located.

The empirical literature on entrepreneurshighlights the importance such a linked employee-
employer database. Indeed, linked firm-level datiundamental to answv questions about the
relationships between entrepreneurial determighamd entrepreneurial performance, since it
allows following individual firms for a particat period of timeobserving their overall
characteristics and related changes. The availability of longitudinal datasets is also extremely
relevant for a time-series analysis of entrepuesigp, in terms of the performance and survival

of specific cohorts of newlcreated firms over time.

In the past, this dataset proved to be rich aexilile enough to be used in a great multiplicity of
empirical applications. At the present, this datacontinues to responaell to the increasing
needs in different areas of research, namelgegional entrepreneurshippt only in terms of
performance but also of addrassits survival determinants.

The survival analysis provideth the following sections, iV take place over this new
entrepreneurship dataset, where only active emplegterprises and rebirths and deaths are
accounted for. According to the Eurostat/OE@DO07) methodology, the core measure of births
reflects the concept of eatoyer enterprise birth The employer enterprise birth rate is based on
a ratio where the numerator follows the abovertt#din for employer enterprise births, while the
denominator is the population a@ictive enterprises with one or more employees during the
reference period.

An employee enterprise death occurs whenemployer enterprise stops having employees.
Deaths do not include exits from the populatidme to mergers, take-overs, break-ups or
restructuring of a set of enteiges. Moreover, delas do not include exits from a sub-population

if it results from a change dctivity. We have tried to identify those situations in order to
remove them from the population, accordiegEurostat/OECD’s methodology. Therefore, a
death can occur because the enterprise cdaastade or because it shrinks below the one
employee threshold. The EurostattOECD manual recommends waiting for two years after the
reference period to allow for reactivations, befdeaths are calculated. This is the reason why,
despite the availability othe data until 2007, deaths were only recorded until 2005. The
employer enterprise death rate is based amti@ where the numerator follows the above
definition for employer enterprise deaths, while the denominator is the population of active
enterprises with one or more emyees during the reference period.

The churn rate is an indicator whics used for the measurementwbulence. It is viewed as an
economy’s ability to expand and jast its structure of productn to the market’'s changing
needs and is given by the sum ofbigind death rates (Eurostat/OECD, 2007).

The entrepreneurship t@dase obtained fronQuadros de Pessaqalafter applying the
Eurostat/OECD (2007) methodology, consistalfannual average of 215 903 active employer
enterprises over the period 19852@07, with an annual averagé 36 803 births and 23 743
deaths.

4 Births do not include entries into the population which resathfbreak-ups, split-offs, mergergstructuring of enterpriseor reactivations of
units which are dormant within a period of two years. This populdtius consists of enterprises that have at least onempaidyee in its birth
year and also of enterprises that, despiisting before the year in consideratiamre below the one employee threshold.



3. Regional business characteristics and dynamics

As the creation of enterprises is considered agwyrndicator of the levedf entrepreneurship at
the regional level, its closing catso be considered a primary iodior of local firms” survival
abilities. In Portugal, the regiahdistribution of deaths is legively uneven across the seven
NUT II regions (Figures 2 and 3). Norte is thgiom where more of enterprise deaths occur,
where 39% of total enterprisdged in 2005 (34% in 1985), a highgroportion than the region’s
share of total acter enterprises.

Figure 2 - Deaths of active employer enterprises by NUT Il regions
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Source: Own calculations based on Quadros de Pessoal, GEP, MTSS.

Portugal has had in the past high birdtnd death rates, when compared to other countries
(Eurostat, 2009; INE 2009; OECD/Euros#2209; Sarmento and Nunes, 2010c and 2010b).
Based on the cycles of enterprise birth amuagin, Sarmento and Nunes (2010c) observe four
main distinct periods of enterprise diea: before 1989, from 1990 to 1994, 1995 to 1999 and
the period following the year PO. Four main “peaks” in ¢grprise creation are clearly
observable in Portugal, 1989, 1994 (with a totamgh rate of 57% y.o0.y., and the highest birth
rate throughout the period), 20Q0irth rate of 19.5%) and 2005 (birth rate of 16.1%). Death
rates were the highest in 1993 (15.2%), whenugaltfaced a negative GOffowth, in a setting
characterised by a widespreadeimational economic crisis argpeculative currency attacks
within the European Monetary System, and2000 (14%). From 2000 (a “peak” year for
enterprise births and deaths), the country shows an overall trend of decelerating growth rates of

5 Among the European countries, Portugal has one of the highest records of new firms relatively to the stock of exisigseatapwhen
different universes and methodologies avesidered (OECD/Eurostat, 2009; Scarpettalgt2002; Cabral, 2007; Bartelsmanatt 2005a;
Sarmento and Nunes, 2010b). The StructBradiness Statistics data by Eurostat (2088)ws that in 2005, Portugal had thess®l highest
business entry rate among 20 countries. In 2006, within a pahélcountries, Portugal ranks the third highest, after Essenmil Romania (INE,
2009).



the population of active employer enterprisasphenomena extended to all NUT Il regions
(Table 1). The same occurs for enterprise birtinsl deaths (GEE, 2010).

The last 25 years of the 2@entury may be seen as a peridctreative destiction, where the
development of informationna communication technologiemnd globalisation shaped the
behaviour of firms. Carree et al. (2002) argue #tdeast in modern economies, the secular trend
of decreasing business ownership rate andrigs during this period is an indication of
development changes in the level of entrepteship. After the 1970s, industries such as
textiles, machinery and automobiles have loshgarative advantage ama@ve been confronted
by a rise of new ventures in sazgiand knowledge-intensive sectors.

But globalisation is bringing an increasingvéé of risk, tougher competitive pressure and
increasing barriers to entry the market for po&drentrepreneurs (Colantone and Sleuwaegen,
2008). These phenomena might have had a coasildeimpact in Pougal, causing a smoothing
of the rhythm of enterprise creation and gmg tougher survival for incumbent firms, felt
particularly from the start of the new centuBeath rates are highly correlated with birth rates
and have thus accompanied this trend (Sarmento and Nunes, 2010c).

Figure 3 - Death rates of active employer enterprises by NUT Il regions (1987, 1997 e 2004)

0-9.9%
Norte
10% - 10.9%
Centro 11% - 11.9% [l

>12% |

Madeira

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

% There is an exception for year 2005, which we thinkelated to the start of the electronic deliveryQafadros de PessaalThe year 2005
shows an increase in enterprise creation, when 16 out of 1@0ne® Portuguese enterprises. In 2007, the birth rate wasda6k4's level
(12,6%).



Table 1 sheds additional light onto the rhythm aivgh of enterprises, tihs and deaths, which
has been clearly decreasing since the 2000 *pé&aést NUT Il regions follow the country’s
general trend of decreasing hirdind death rates ($aento and Nunes, 2010c). The Algarve is
the only region that manages to dispute thiséang and maintain a péisie annual growth rate
of enterprise births after 2000 (1,0%), as #oahas the highest growth active enterprises
throughout the whole period. On thther hand, it also shows th@ghest annual @rage growth

in enterprise closures (3,4%)

Norte has the greatest proportion of active firmghe country and the second greatest increase
of active employer enterprisestime country between 2000 and 200al{le 1). It is also in the
north of the country where the greatest sharkusiness entries and closures occurred between
1985 and 2007, causing this region to exhibit a highlland turbulence @ble 2 and Figure 4)
and volatilit? (Sarmento and Nunes, 2010c). Desgi@ving the greatest share of active
enterprises and the greatest amafmsmall enterprisein the country, the weight of small and
medium firms is the highest in Algarve (maimlye to services and construction from 2000) and
Alentejo (mainly in servicesna agriculture and fishing secg)r(Sarmento and Nunes, 2010c).

Table 1 - Annual average growth rate of emptamerprises, birthand deaths by NUT Il

Active employer enterprises Births Deaths
NUTII Regions 1985-2007 1995-2000 2000-2007 1987-2007 2000-2007 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 51 34 4.3 -1.1 4.8 0.8
Alentejo 5.8 8.3 3.1 3.1 -4.2 5.3 21
Acores 3.7 3.9 3.1 1.1 -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%), AlentejodaNorte (29,9%) are the regions with the
greatest amount of births andatles in the country. In theecond sub-period, from 2001, Norte
and Algarve maintain high levels of busindssbulence, though below the previous period
turbulence rates (1987-2000).

” Algarve also has high volatility in active employer enterprises/ir over time (e.g. from 274 of growth in 1989 to a lowf®,6% in 1990).
8 Norte shows the highest volatility of all regions (particularly from 1993 to 1998), when measured through the standard deviation.



Table 2 — Average churn rates of Portuguese NUT Il regions

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 Pessoal, GEP, MTSS.

In Figure 4, birth, deatand churn rates for eachgien are portrayed for three selected years, the
first in our database for which we are able ticuate both death and birtates (1987), a “peak”
year in terms of turbulence (2000) and the mmestent year for whiclwe are able to also
compute births and deaths (2005). In the ydalowing 2000, Portuguese regions have been
moving towards the first quadrant, to the bottofhdale, closer to thdividing 45° degree line.

The first three quarters of the®@entury are often characterizad a period of declining small
firm presence in most industries (Carreeakt 2002). But in more recent decades, this has
stabilized or has even beerveesed, with the revivaf small businesses in many industries of
the industrialized worldEurostat, 2009; OECD/Eostat, 2009; Bartelsman et al., 2005a; Cabral,
2007; Nufiez, 2004; Thurik, 1999;08¢y, 1994; Acs, 1996; Aa@nd Audretsch, 1993; Loveman
and Sengenberger 1991). After the 1970s, older largkr enterprises especially located in
manufacturing sectors have lost ground fow remaller, more entrepneurial and innovative
counterparts. The increasing weight of se#gi in most developed economies, which are
characterized by smaller average sizes, contiibsterply to the decreasing average size of
firms. In Portugal, the growg importance of services canno¢ overlooked (Sarmento and
Nunes, 2010c), which influencesthlready small entrepreneuriabric and the creation of new
enterprises. Over a period wiore than 20 years, Sarmento and Nunes (2010c) find an overall
decreasing average size for em@oyenterprises in Portugal, which is extended to all broad
sectors, NUT Il regions, entrants and exiters in the market.

By combining the geographical with the sigkass dimension, Sarmento and Nunes (2010c)
observe the preponderance of small firms birthast regions, in particular in Algarve (above
98.1% of enterprises are born with fewer ttZhemployees throughothe period), Alentejo
(above 97.7%), Centro (97.2%) and the Acor@ser the period, Norte is the region where
relatively fewer firms are born with fewer than 20 employees.



Figure 4 - Birth, death and churrtga in 1987, 2000 and 2005 respectively
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The average firm size of entrants has beenedsang throughout the couyis regions (Table 3),
except for size class of 20-49 employees which, iteesipe natural fluctusgons over the period,
has been able to show systematic recovemesmaintain its average range between 25 and 31
employees throughout the period. Until 2003, the Acbebthe smallest sized enterprises, in
the size class one to four employees (1.8 eygas on average). From 2005, it was overthrown
by Norte (1.6 employees on average). On therdtard, Lisbon has the biggest sized enterprises
in the country in the size claf over 250 employees, althoughierage firm size has been
decreasing considerably incent years (1 645 employeesarerage in 1989, 2 628 in 2000 and
624 in 2007), followed by Centro and Norte,ighhrecovers in 2007, the second place in this
size class.

In higher birth rate years in Portugal, we olsean overall increase in firm dimension, with
some heterogeneity throughout the Portuguese regiomarticular during the “peak” years of
enterprise creation of 2000 to 2002. The yeat3$4, also characterised by a sharp increase in
birth rates, shows a more homogenous regionpact on the average enterprises” size (except
for Centro and the Agores), compared to“feak” of 2000 to 2002, whithad a more localised
impact in respect to firm size incasain Lisbon, Acores and Madeira.

Table 3 - Entrants and exiters average firm size, by NUTII

Average firm size of entrants Average firm size of exiters

Norte Algarve Centro Lisboa Alentejo Acores Madeira Partugal orte Algarve Centro Lisboa Alentejo Acores Madeira Pdrtugal
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 5.1 4.5 3.6 6.9 5.4 8.4 5.1 5.9 6.3 52 3.3 8.1 6.7
1990 | 6.1 4.1 5.3 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 5.3 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 5.1 7.6 4.5 5.9 6.3 4.9 3.2 5.9 6.4
1993 | 4.9 3.8 5.1 6.5 4.1 4.4 5.0 5.2 7.6 4.6 6.1 124 54 3.6 5.4 8.2
1994 59 4.1 4.5 8.6 4.3 3.8 5.4 6.1 6.5 3.8 4.6 55 3.9 4.0 4.3 54
1995 | 4.6 3.4 3.6 4.3 3.3 2.8 5.2 4.1 6.4 3.6 4.6 4.9 4.3 3.1 3.2 5.2
1996 4.3 3.3 3.8 4.5 3.9 2.4 4.7 4.1 55 3.4 4.6 5.0 3.9 2.4 4.5 4.9
1997 4.5 34 35 4.4 3.6 25 3.8 4.1 5.9 35 4.3 5.6 3.9 2.1 3.7 51
1998 | 4.6 3.3 3.4 5.1 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 5.2 3.1 4.3 5.7 3.0 3.0 4.3 4.8
2001 4.6 34 3.7 4.6 3.3 4.1 4.8 4.2 5.0 4.1 4.2 5.7 3.6 3.3 49 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 3.4 3.2 3.9 4.4
2003 4.2 33 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 4.5 3.2 3.9 4.2 3.8 3.9 2.9 3.0 4.5 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 44 2.6 3.0 4.0 3.6
2006 3.4 3.2 2.9 3.8 2.9 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 Pessoal, GEP, MTSS.

4. Non Parametric Survival Analysis

This section provides an analysisnew firm survival usinghon parametric estimation methods,
which draws extensively on the survival ars#é literature inndustrial economics.

4.1 Survival and Hazard Functions

The survivor function reports the probatyilof a firm of surviving beyond timé (the moment of
observation), that is the probability that #es no failure event (a “death”) prior to The

10



function is equato one at timé=0 and decreases towards zero as tingaes 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()=P(T> 1

(1)

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

The hazard function or the conditional failure rate¢his instantaneous rate of failure. It is the
(limiting) probability that the fdure event (“death”) occurs ia given interval, conditional upon
the subject having survived to the beginning of thirval, divided by thevidth of the interval:

Prit+At>T>t|T>1) f(1)

h(t)= am, At - S(t) 2)
Where f (t) = dzgt) ¢ {1_dtS( o -S (t) is the density function.

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

The integral from O to of the hazard rates is knowas the cumulative hazard functior (t) ). It
records the number of times failunesre observed over a given time period.

The non-parametric Kaplan-Meier estimator wagsplied for the estimation of the survivor
functions(t). For a dataset with observed failure timés;...t,, wherek is the number of
distinct failure times obseed in the data, the Kaplan-Meier estimate at any timgiven by:

é<t>=H(”j‘dj]

i<t n

3)

Where n, is the number of enterprises at risk at tim@nd d; is the number of failures at time
t .

]

The most common estimator for the cumulatiegdrd rate is the non-parametric Nelson-Aalen
estimator, which is defined by the sum of thetamtaneous ratio of the failures over the number
of enterprises at risk. Thestimator is thus given by:

— d

=3 o

= Th (4)
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4.2. Empirical Results for the NonParametric Survival Analysis

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

According to this table, during the peridicbm 1987 to 2005, approximately 86% of all the
employer enterprise births remaintive after one yeaf activity, 75% after two years and 46%
after seven years. These results are in\wth the OECD’s estimates, where around 60% to
80% of newly born enterprises survive beyondfifst two years of ativity, and only around
40% to 50% of total enterprises survive beydinel seventh year of tty. Eurostat (2009)
reported for the whole business economy in theogean Union (EU), that roughly half of the
enterprises born in 2001 was still active in 2006Qumedros de Pessoahe data reveals that
after six years of activity, almost 50% of theterprise population was still active. After 18 years
of activity, only 22% of employer enterprise staps were still alive oequivalently, almost
78% had already exited the market.

Table 4 - Life Table for Employer Enterprise Births, 1987-2005

c q Kaplan-Meier Nelson Aalen

. . ensure

Time Observations Deaths Observationg Survivor Failure Hazard Cumulative

Function Function Rate Hazard Rate]
Years n° n° n° % % % %
P(S) 100-P(S) P(D) > P(D)

1 451041 63088 24000* 86.0% 14.0% 14.0% 14.0%
2 364233 46351 22000* 75.1% 24.9% 10.9% 26.7%
3 295786 32973 28000* 66.7% 33.3% 8.4% 37.9%
4 235002 23655 24000* 60.0% 40.0% 6.7% 47.9%
5 187102 17353 19000~ 54.4% 45.6% 5.6% 57.2%
6 150840 12966 12000* 49.7% 50.3% 4.7% 65.8%
7 125525 10059 11000~ 45.8% 54.2% 4.0% 73.8%
8 104121 7735 9613 42.4% 57.6% 3.4% 81.2%
9 86773 6089 7943 39.4% 60.6% 3.0% 88.3%
10 72741 5068 7491 36.6% 63.4% 2.8% 95.2%
11 60182 4172 11000* 34.1% 65.9% 2.5% 102.2%
12 45130 3037 6150 31.8% 68.2% 2.3% 108.9%
13 35943 2422 5626 29.7% 70.3% 2.2% 115.6%
14 27895 1681 5546 27.9% 72.1% 1.8% 121.7%
15 20668 1133 4733 26.4% 73.7% 1.5% 127.1%
16 14802 805 5361 249% 75.1% 1.4% 132.6%
17 8636 490 4418 23.5% 76.5% 1.4% 138.2%
18 3728 228 3500 22.1% 77.9% 1.4% 144.49

Source: Own calculations based@unadros de PessqdBEP, MTSS.

Notes: * Approximate values.
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The curvature of the Nelson Aalen estimafmrovides an idea of the shape of the hazard rate.
But this is better depicted by the smootheddrd estimate or unconditional hazard function for
the total economy (Figure 5). The smoothed hafardtion exhibits an inverted U-shape, with a
maximum around the sixth year of activity. Thtle estimated median duration of a new born
enterprise in Portugal lies betwete fifth and the sixth year. Thiseans that after a firm enters
the market, the conditional probability of failurereases continuously until the sixth year and
declines steeply thereafter. This pattern milsir to those found in other economies, such as
Italy (Audretsch et al., 1999), the UK (Bhattaghar 2005), Germany (Wagner, 1994), UK, Italy
and the US (Bartelsman et al., 2005) and Sfladipez-Garcia and Puente, 2006). In all these
countries, the maximum of the unconditional hdzfamction 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 total economy, 1987-2005

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

Table 5 presents the results for the non-paraenestimation, for each of the seven Portuguese
NUTII regions. This framework explores the relationship between age and the regional hazard of
exit.

° The idea behind the former estimator is simple. If the esiim@mulates all the “hazards” at all possible moments betiyeandt, a
reasonable estimate can be obtained of the total estimated ltzaigexists between those twoints in time. Thus, by defition the estimator
starts at moment O and rises over timev@r decreasing). In practidee estimator cannot be interpreted directly and shaetidhe considered as
a probability. Still, the cumulative hazanghtction provides an important link betwettie hazard function (estimated for aaete time which, in
our case corresponds to annual periods) and the survivor function, whose double bounded nature, makes it insensitiventohenhages.
Given that these random variations occur imitdiscrete survival periods of time, estites of the hazard must be smoothedrier to
distinguish the trends from the noise. Although the cumulatazatd function is instructive when concerning the estimatiodenwith
continuous time hazard functions, it isvegheless important to consider the shap the hazard function over continuouseinThe kernel
smoothing is one of the most common solutions adopted, sirmmverts any set of erratic point estimates into a smoothdrpb&eved
functional form. In practice, the kernel smoothed estimatthe@hazard function is based on the Nelson-Aalen estirﬁp(tgr and its variance,

that is, it uses the changing rates of change in cumulagizardh to compute pseudo-hazard estimates and averages theno stabsize the
hazard rate.
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Table 5 - Survival Table for Employer tenprise Births 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@uadros de PessqaBEP, MTSS.

In line with the results rown previously for the totaéconomy, over 85% of newly born
employer enterprises remain active during theit fiesar of activity in all regions. The one-year
survival rate varies from a low of 85% in tAgores, to a high of 87.5% in the Centro region,
meaning that the new born enterprises diedivellyg more prematurely in Acores archipelago
than in other Portuguese regions.

After three years, Norte preseritge lowest survival rate, Wwth is maintained throughout the
period, while Centro has the best survival perforoea In fact, Centro has a higher survival rate
than the economy’s average, it is whenenfi manage to survive longer during the period
consideredAfter 6 years of firm activity, Norte is thenly region with less #n 50% of survival
probability, lagging behind all other regions in terofienterprise survival. Table 2 also reveals
that the survival gap between thdwo regions grows systematicaltyth time. At the end of the
analysis period, Norte is the regithat presents the lowest suraivrate, with only 20.7% of the
firms’ population managing to suwe after eighteenaars of activity. Centro, in turn, has 27.4%
of its active start-upsifitactive after 18 years.

Next, the survival probabilities dlifferent cohorts, born in ehoof the eightee years of the
analysis is depicted for three different regioientro with the highest survival rates (Table 6),
and Norte and Algarve (Tables 7 and 8), with saintne lowest survival rates. After 5 years of
activity, 58.1% of firms born ir2000 had survived in Centrbut only 57.5% in Centro and
51.4% in Norte. The structural afacteristics of these regionsdiverse, but Norte and Centro
would seem to have more in common in termmad@istrial structure than Algarve, as the former
are regions where the manufaatgr sector is more representative, whilst the Algarve is
dominated by very small firmspocentrated in the service sector.
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Table 6 — Firm survival rates of diferent 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% 89,0% 886% 884% 883% 883% 881% 855% 859% 872% 884% 88,0% 86,9%
2 76,1% 762% 80,1% 786% 756% 741% 798% 802% 782% 788% 791% 763% 741% 76,6% 779% 797% 77,4%

3 69,2% 69,7% 73,7% 67,7% 69,0% 673% 735% 733% 70,8% 705% 69,7% 676% 66,7% 692% 70,8% 72,3%
4 63,0% 63,8% 64,9% 622% 638% 626% 686% 67,9% 64,0% 630% 624% 61,3% 608% 634% 64,5%
5 58,7% 56,8% 60,7% 57,7% 59,4% 59,0% 639% 62,7% 588% 568% 569% 568% 558% 581%

6 53,1% 52,7% 56,8% 53,8% 555% 551% 59,7% 57,6% 533% 521% 52,7% 529% 51,2%

7 50,0% 49,0% 52,8% 508% 52,4% 512% 550% 52,8% 49,6% 48,7% 49,1% 48,9%

8 47,1% 46,7% 49,8% 48,4% 492% 47,3% 509% 49,6% 46,8% 456% 450%

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

10 418% 412% 44,3% 433% 423% 41,4% 455% 438% 41,3%

11 39,7% 38,9% 412% 40,9% 40,1% 39,3% 432% 40,9%

12 378% 36,7% 38,7% 382% 37,9% 37,6% 41,3%

13 351% 342% 36,6% 364% 36,1% 35,7%

14 322% 32,5% 34,8% 34,7% 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 Pessoal, GEP, MTSS.
Note: This was estimated using the non parametripldtaMeier estimator. The probabilities relate to the
enterprises ("cohorts") born in the above years mentioned.

Table 7 — Firm survival rates of diferent 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% 848% 80,7% 853% 852% 837% 852% 864% 837% 828% 868% 893% 869% 855% 858%
2 758% 712% 765% 74,7% 70,9% 732% 788% 763% 73,1% 733% 750% 727% 724% 77,7% 802% 76,1% 762%

3 66,2% 64,8% 67,4% 645% 639% 654% 72,6% 69,7% 643% 645% 658% 657% 642% 70,4% 73,1% 68,9%
4 60,3% 57,8% 58,7% 59,6% 587% 588% 665% 634% 575% 572% 601% 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 49,3% 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% 479% 465% 44,5% 52,7% 465% 42,6% 44,1% 46,8% 455%

8 432% 41,4% 455% 44,0% 43,4% 40,9% 49,4% 43,6% 39,6% 41,2% 442%

9 39,5% 38,7% 43,0% 41,3% 402% 37,6% 46,9% 40,6% 36,5% 37,6%

10 37,7% 36,4% 40,8% 385% 37,7% 34,7% 438% 38,1% 33,8%

11 359% 342% 37,8% 345% 364% 33,3% 42,1% 354%

12 338% 31,7% 356% 32,3% 344% 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 Pessoal, GEP, MTSS.

Table 8 — Firm survival rates of diferent 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% 871% 87,3% 86,7% 857%
2 759% 75,0% 77,4% 772% 72,7% 728% 779% 768% 762% 776% 77,1% 70,0% 666% 713% 775% 77,9% 76,9%

3 67,6% 67,7% 69,3% 67,1% 656% 64,8% 70,7% 692% 687% 683% 64,1% 59,6% 584% 627% 69,7% 69,9%
4 62,0% 61,4% 61,3% 61,2% 59,7% 59,4% 64,9% 639% 61,7% 575% 551% 53,0% 52,6% 566% 63,2%
5 56,8% 54,6% 56,1% 564% 556% 550% 59,7% 57,9% 529% 502% 49,7% 48,0% 47,6% 51,4%

6 51,7% 50,8% 52,1% 52,7% 51,9% 51,4% 54,9% 50,5% 46,6% 452% 456% 43,9% 43,4%

7 48,0% 46,8% 48,8% 49,4% 485% 47,0% 485% 452% 43,0% 416% 41,7% 39,9%

8 442% 43,9% 458% 46,1% 44,8% 41,1% 434% 41,6% 40,0% 38,4% 38,8%

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

10 39,3% 39,3% 39,5% 37,7% 36,00 34,7% 38,0% 36,0% 34,4%

11 36,9% 36,6% 351% 34,1% 335% 324% 354% 335%

12 343% 32,7% 318% 31,8% 31,6% 30,3% 33,5%

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 Pessoal, GEP, MTSS.
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There are also clear disparities between regionsarticular between Norte and Centro, in terms
of median duration survival (Figure 6). The neediduration of firms athe regional level is
below seven years for most regions, exéepCentro (aroud the eight year).

The disparities among the Portuguese regions are confirmed by equaditytektLog-rank and
Wilcoxgon (Breslow) tests allow for the rejection of the hypothesisurvival equality among
regions.

Figure 6 — Smoothed hazard estimate by NUTII, 1987-2005
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Source: Own calculations based@unadros de PessqdaBEP, MTSS.

5. A Semi-Parametric Survival Analysis

Both seminal and the most recent literature aglesssize affects the survival rates of new firms
(Mata et al., 1995; Mata and Portugal, 199épez-Garcia and Puente, 2006; Farifias and
Moreno, 2000). This generated onetlod most striking stylized faxin the literature of industry
dynamics (Audretsch and Mahmood, 1994; Bartalsmt al., 2005a and 2005b; Robinson et al.
2006; Sharpe and Currie, 2008). The fact that small firms are less likely to survive and that tend
to grow faster than their large counterpaiace survival bias has been controlled for) has
already been confirmed by empiri@lidence in different countries.

Several studies have reported that the proiatof firms exiting the market decreases with
initial size. According to the litature, there are several reasbeind the importace of initial

size for survival. The most prevateelate to the efficient scale eaed to operate efficiently in a
market, to the capital intensity production tedbgy, to the firms’ capaty to access financial
markets and to the “inferior” management ability of small entrepreneurs. Regarding the first
reason, Audretsch and Mahmood (1994) have consideat¢darger firms are more likely to be

% The hypothesis being tested considers that there are no subiffetances in survivor funains. We find the probability &t
the observed differences occur by chance is below 0,0. Thisqfieg@ence is not included the present work, but is avafile
at request.
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closer to the necessary minimum efficient scalegerate efficiently in anarket. Even if larger
firms find themselves to be less efficient thidwey had expected, they may become smaller
before they exit the market (Mata and Portug@l4). Additionally, larger firms diversify more
than smaller ones, enabling them to better adudtuctuations in ta demand for individual
products (Ungern-Sternberg, 199@yhich also contributes 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 &rsmould also be considered. Small firms are

less capital intensive, so variable costs represéatger share of capital costs. Thirdly, internal
financial constraints and internal capital marketgerfections are also commonly pointed out as
reasons for the smaller size of entrants. Firms enter small, not because they choose to, but
because new firms under invest as they aranttially constrained, which leads to a negative
impact on firms’ survival probabilities(Lopez-Garcia and Puente, 2006). Lastly, the
entrepreneur’s management akiliBeing an entrepreneur haglher opportunity costs when the
economy’s wages grow, and lower quality manageesmore likely to miscalculate their true

value label (Mata and Portugal, 2004).

Mata, Portugal and Guimaraes (1995) and Gerdsiia and Portugal (2003) stress the previous
observations concerning to the importance of initial firm size in explaining the survivor
probability of firms. However, they argue that cuatrsize is a better predictor of failure than
initial size. After controlling forinitial size, measuring curresize amounts to measuring firm
performance. According to them, the fact thdirm has 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 aftentrolling for size differeces, past growth does
matter for survival, suggesting a partial adjustr@ptess of firm size in the post-entry period.
Although accepting their arguments Lopez-Garanal Puente (2006) higpht the fact that
current size could be endogenous to the firm dyos, since firms that are about to abandon the
market, grow smaller before exiting and vice-versa. Considering Spanish manufacturing firms,
Farifias and Moreno (2000) concluthat there is a downward treim the failure rate as firm
size increases and that there are significant réifiges in failure rates across size, age and
interactions of size on age.

5.1. Modeling with the Cox Proportional Hazard Model

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

The statistical representation of the relation leetavthe survival time of a firm and specific
variables is known as thieazard rate model of ¢hduration of the life o& 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 set of explanatory variablex | through a vector of
parameters£). The hazard rate model can be written in the form:

hy (t)= (R (1).6( X.8)) (5)

In this model, two firms with the same birthtelavill face a different hazard function if, and only
if, their other characteristics are different. Bgfinition, the model seesma natural solution to
understand the temporal pattern of survival andi¢émtify the covariates that could be related
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significantly to survival. Additnally, it is also agood solution for working with longitudinal
datasets, characterized by right censoréd dad other types aklection issues.

An empirical application of #n model implies the specification of a functional form for the
hazard function. One of the most common options is the proportional hazard model, given by:

h (1) =h (1)4( X, B) (6)

The name derives from the fact that the hazaatl ahfirm faces is proportional to the baseline
hazard. In other words, the shape of the hth#anction is the same for all individuals, and
variations in the explanatory variables will translate into parallel displacements of this function,
thereby affecting only the scale of the hazard tioncand not its shape. Given the fact that the
hazard is a conditional probabiliand, therefore, must be positieconvenient functional form

for ¢(X,Y) is exponential. Hendie hazard a subjertaces is written in the following form:

hy (t) = hy () € @)

Note that this particular functnal form offers the advantage afvery convenient interpretation

olng(X, B)
0

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

explanatory variable is the cdast proportional effect of a uniicrease of this variable on the
conditional probability of exiting.

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

the functional form of the baseline hazard, sinéeeint parametric specifications of the hazard
function display different duration dependentehaviors. Positive (negative) duration
dependence implies that the likelihood of failure at timmonditional on the duration up to t, is
increasing (decreasing) inA.priori it is not obvious which distribign is most appropriate even
when economic theory provides some clues comegrthe way the baseline hazard varies over
time. In case of doubt, one line of action tonsider is to make no assumption about the
functional form of the baseline hazard. Sacmethod was first suggestby Cox (1972) and the
resulting models are called semi-paramet@ox (1972) also suggestatat the proportional
hazard model could be easily extended to acctmrrtime varying covariates. This is what we
will approach next.

The model incorporates the main features ofrdiscduration models, as described by Lancaster
(1990), where the logarithm of thegability that a firm exits at time given that it survived in
t-1 is explained by a seried explanatory covariateX, , plus a set of pamaeters identifying

the baseline hazard function, accordioghe following specification:
logh(t|x.,%)=4+8%x+yX%, fort=1,...K ®)

The use of the partial likelihoddinction does not require thdg t (must be specified, which
allows the estimation ofp and y and avoids the risk of ®specifying the baseline hazard
function. The model described previously, consdamn types of heterogeneities that may cause
exit, and that need to be considered: currenrbgémeities between firmthat is heterogeneities
based on differences that exist in peripdnd heterogeneities thatcoec from differences that
existed in the moment when firms were created), Heterogeneities due to differences in
founding conditions include those conditions thi cohort specific, i.e., which take a common
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value for all firms in the same cohort, suchvescroeconomic or industryide factors and those
which are firm-specific (Baptista and Mendonga, 2007).

In our case (e.g. as in Lopez-Garcia and Puente, 2006) theasusva continuous phenomenon,

but the available information isperted annually in the month of October, transforming time in

a discrete variable. Tarcumvent this, we have grouped théaddy creating 11 terval specific
dummy variables (one for each Bpear at risk) and Wl be using a discrete hazard model. The
most common discrete time representatioramfunderlying continuautime Cox proportional
hazard model is the complementary log-log (adgginodel), which is what will be used in the
following estimations. The major advantage of using the hazard model is that each firm
contributes several times to the likeldd function, each time it is at risk.

5.2. Explanatory Variables

We have considered seven explanatory véeslior the semi-parametric approach, beyond
sector and year dummies (Table 9), which will be briefly described next.

Table 9 — Explanatory VarialdeConsidered in the Model

Variable Definition Measurement

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

firm. employees.
. Logarithm of the number of
Current Size Number of employees at the current year'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 yearl.

Growth

Entry Rate x Interaction variable, defined as the productProduct 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.

. Dummies for 4 broad sectors: Agriculture, Construction, Manufacturing and
Sector Dummies

Services.
Regional Dummies for 7 NUTII regions: Norte, Centro, Lisboa e Vale do tejo, Alentejo,
Dummies Algarve, Acores and Madeira

Year Dummies Dummies for each current year.

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

Note: * The literature has shown that there is a non linear effect of the start-up size on survival, which is normally
accounted for via a log transformation. The specification is reasonable given ehealtie of the likelihood
increases.
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The first explanatory variable the firm start-up size. It ismeasured by the logarithm of the
number of employees at the firm’s year oftlni A negative influere on the hazard rate is
expected, i.e., larger start-ups shibizce a reduced risk of survival.

The second variable relates te thumber of employees reportedrat year omeasurement.

Besides these two firm characteristics, the specdiitions of the industry are likely to affect
firm survival (LOpez-Garcia and Puente, 2Q08)mong the measures of firm dynamics is
important to control for industry entry and growtite and its degree of competition. Thus, the
third variable has to do with the firm’s entry ratew firms are more likely to live longer if they
enter expanding industries or industrigghmvow entry activity (Mata et al., 1995).

Another important industry characteristic tise degree of competition, which is measured
through the Herfindhal-Hirschman Index (HHI). Highly concentrated industries may allow
suboptimal scale of new firms and therefore gbeene room for surval after entry. On the
other hand, according to the industrial organaratiiterature, highly concentrated industries
might as well represent a highgotential for incumbent’s dlasion and therefore a more
aggressive behaviour towards new entries @viatd Portugal, 1994; Lépez-Garcia and Puente,
2006).

By definition, at start-up there is no post-gngrowth. The effect of growth can only be
perceived as firms’ age and current size shitimfinitial size. At any time after start-up, current
size can be viewed as initial size plus the changeze which occurred. As size is measured in
logs, this change is the cumulative growth iatece start-up. Therefoidter controlling for the
effect of start-up size, the coefficients assedatvith the current provides an estimate of the
effect of the post-entry growth (Mata et al., 1995).

A positive correlation between firm size and survisakxpected, as predicted by the learning
literature (Jovanovic, 1982; iEEson and Pakes, 1995) arsthown by empirical evidence
(Callejon and Ortun, 2009).

Turbulence is a natural conseque of the chase for new busiseopportunities as resources are
rapidly reallocated from unsuccessful to successfiterprises and to growing areas of business,
therefore being considered a maluisource of dynamism. These firm dynamics, that is, the pace
at which firms are starting umd closing down is a commonly used measure of the level of
entrepreneurial activity in asconomy. The sum of birth and deaates (Eurostat/OECD, 2007)

is the chosen indicator for the measurement of turbulence.

There may well be differencessarvival rates betweeandustries over andbove those captured

by the industry-specific variables mentiondabee. For this reason industry dummy variables
are also included in the analysFinally, since the overall stabf the economy has long been
indicated as an important force driving firms ofibusiness, we include year dummies, to proxy
the moment of the cycle and, therefore, control for the 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 proeess conducted for Portagand for its seven
NUT Il regions, for the period 1995 to 2065The determinants considered for explaining
regional survival behavior areehvariables described in the previous section. All the models
control for structural effectshrough industry dummies and foracroeconomic effects, through
year dummie¥.

The values presented in Table 10 correspond todhard ratios, that is, ¢hratio of hazard rate
when the variable increases by the one unita2ahd ratio over one implies that an increase in
the given explanatory variable increases pihabability of exit and, correspondingly, a hazard
ratio below one means that an increisthe variable decreases the hazard.

Since the number of firms in each regiongigte diverse, ranging from 164 599 firms in the
Norte to 7 523 firms in Acgores, the conclusicr® not straightforwardvhen we take into
consideration the absolute values of the coeffits. Therefore, the analysis must rely more on
the overall results than on the absokaitues of the hazard coefficients.

As argued in the literature and mentioned pasly, the start-up size of a firm improves the
chances of survival. However, this is not ajgpa from Table 10. These results show hazard
ratios which are greater than em®t only for the total econontyut also for each region, as the
model does not isolate the effectsimfial firm size from the efcts of current firm size. When
the hazard ratios for the variable that proxies curseze are considered, etleffect of a firms’
current size seems to be predominant. This effactnot be observed in the table, since it does
not detail the common cloglog estimators, but dhlyhazard ratios. However, when introducing
the sum of the start-up andetleurrent size (by denoting, and 5 the initial and current size,

respectively, andx and g the correspondent coefficients, the effect of size is expressed by
aS,+BS), it becomes evident that the current size improves the chances of survival and that the

initial size does not. This effect is observeddtrPortuguese regions amlconsistent with the
results of Mata, Portugal and Guimaraes (199%cofding to the previous authors, firms that
have started smaller and have experienceerfasist-entry growth, dface a higher probability
of survival.

International studies also indicate that in industries characterizedghyentry rates at the
moment of birth, post-entry survival becomes harder. Firms 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 ngiaularly enhanced in regions where the
entrepreneurial backgroutisi not as developed #éisose of other regiofS(Acores) and in those
dominated by sectors which do npbse high entry barriers to new firms, such as services
(Madeira, Algarve and LisbgaFrom 2000 to 2007, Algarvés,7%) and Madeira (4,4%)
displayed the greatest annual average growtls riateactive employer enterprises (Table 1).

™ The regional disaggregation is only provided after 1995 due to the introduction of the System of European Accounts irup9es2e06

due to the problems of compatibility withe Portuguese Classification of Economic Activities (CAE Rev. 3) after 2007. We only estimate until
2005 given that the Eurostat/OECD methodology requires checkingéoativations in the two folleing years before an entergeiis actually
considered to be “dead”.

2 The year dummies values have been intcedibut the values are not shown, as no getiern is discernible from the estimaitcoefficients,

as is usually the case (Mata et al., 1995).

31t is a widely held belief that urban settings and metropoki@as offer more favourable incubator conditions for the @meegof creative
entrepreneurs, as there are more favdarabnditions for human resource trainimgdamanagement and bettabour recruitmen{Davelaar,
1991).
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Algarve is also systematically the regiaith the highest bitt rates in Portugdl and Madeira is
within the three regions witthe highest birth rates throughdhe period. Moreover, Madeira,
Algarve and Lisboa are regions where service firms are relatively more predominant.

Table 10 - Estimation Results for the Total Economy and for each one of the seven Portuguese

NUT Il Regions
) Regions
Variables Portugal
Norte Centro Lisboa Alentejo Algarve Acores Madeira
Log of start-up size 1.334%* 1.310** 1.342%* 1.414%** 1.250*+* 1.286**  1.139%*  1.267**
g P (0.007) (0.011) (0.016) (0.014) (0.023) (0.028) (0.041) (0.044)

0.459%*  0.479%*  0.418*  0.463"*  0.451%* 0444 0.501** 0.440%*
(0.002) (0.004) (0.005) (0.004)  (0.008) (0.009)  (0.018)  (0.014)
1.24%  1.233%  1.181% 1160 1.515%* 1200  1.420%* 1.613**

Log of current size

Industry (2 digit) start-up entry rate

(0.018) (0.028) (0.038) (0.032) (0.077) (0.08) (0.152)  (0.164)
. i 0.988**  (0.986™** 0.986**  0.992*** 0.988** 0.997 1004,0 0.975%**

Start-up industry HHI (2 digit)

(0.001) (0.002) (0.003) (0.003) (0.005) (0.006) (0.011) (0.009)

5.29%+* 11.444**  3.664*** 3.406*** 1.698*** 3.574%+* 1.285 14.441%**
Turbulence rate

(0.222) (0.791) (0.344) (0.336) (0.22) (0.699) (0.341)  (4.792)

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)  (0.104)

1.082*** 1.069** 1.116%** 1.091*** 1.083 1.015 1.272* 1.033
Growthx Entry rate

(0.017) (0.028) (0.042) (0.033) (0.061) (0.065) (0.141) (0.109)

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) (0.11) (0.156)
. 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) (0.116)
Manufacturing (a) (@) (@) (a) (a) (@ (@ ()
. 0.705%** 0.631*** 0.770%**  0.799**  (0.884*** 0.869* 0.905 0.792%**
Services

(0.006) (0.007) (0.015) (0.017)  (0.032) (0.048)  (0.077)  (0.062)

Regional dummies

Norte @ e e e e e
KKK e e e e e e
Centro 0.847
(0.006)
kkR e e e e e e
Lisboa 1.027
(0.007)
KKK e e e e e e
Alentejo 0.926
(0.01)
KRK e e e e e e
Algarve 0.939
(0.011)
942%* . eceee e e e e e
Acores 0.9
(0.02)
. 1.014 - e e e e e e
Madeira
(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 -33112.584 -23204.949 -6.G44/BP83.6

Source: Own calculations based@nadros de PessqadBEP, MTSS. Notes: (a) refers to the reference sector; The
year dummies “yes” means that they have been includibe iestimation; Standard deviation is shown in brackets
and *. **, *** means, respectively, 10, 5 and 1% level of significance.

4 The Algarve is systematically the region with the highesh ates in Portugal. In 2007, thisgion had a birth rate of 86, compared to a
national birth rate of 12,6% (in 2001 tearas a 4,3 p.p. difference relativelythe national average).On the other hand,Agores archipelago
has had smaller birth rates than the country’samepver this period (Sarmento and Nunes, 2010c).
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A high entry rate combined with fast growth safer any given industry gerates, in general, a
shorter duration of firms (Matat al., 1995; Gort and Kleppet982). This somehow expected
piece of evidence can also be drawn from theseltse even if statistical significant estimators
are not obtained for some of regions (AlgarveerAéjo and Madeira). It might seem easier to
enter the market in earlier seggof the product life-cycle, whanarkets are expanding, but it
becomes particularly difficult to survive. It garticularly so in the Acores archipelago, in
Centro, Lisboa and Norte.

HHI estimation results for concentration infleenon survival probabilgés do not provide very
disparate conclusions at the ragal level, except for the Acores, where the small entrepreneurial
fabric in terms of number and firm average siagght be relatively more susceptible to firm
concentration.

These results have stressed the literature’slgsions so far. However, the effect of industry
growth is at odds witlthe mainstream results in the litenee. One would expect that firms
operating in industries with faster growth wawuffer from a smaller probability of failure,
since they can penetrate the market without harming the competitors, but the estimation results
show otherwise. In order to lpeshedding light over this result, should be peited out that
industries in the early stages thfeir life-cycles usually regist high rates of entry and exit
(Agarwal and Gort, 1996; Baptis and Karaoz, 2007). In generaldustries wih higher than
average entry rates also exhibigher than average ixates (Cabral, @7), due to birth and
death rates being highlyorrelated across industries, corrobmigtthe idea that “entry barriers
are exit barriers” (Mata et all995). The combined effect of tep and growth can explain this
unexpected effect of industry growth on sualiprobabilities. Industries experiencing higher
growth rates are also more turbulent, registerhigh rates of entry and also of exit (the
“revolving door” at work), thus degeasing the likelihood of survival.

Next, Table 11 shows the pawise correlation for the exphatory variables for the all
Portuguese economy. The correlation between tenoel (sum of the entrand exit rates) and
growth rate is positive (58%)d statistically signiftant at 5% confidence level, corroborating
the previous argument. These results can bendrd to the Portuguessgions, underlining that
turbulence is indeed a major driverRdrtuguese firms” survival chances.

Table 11 — Correlation Matrix

Industry Start-up
Log of Start- Log of (2digit) Industry HHI Log of Growth
ub Size Current start—up entr > digit Industry Turbulence
P Size p y (2 digit) 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 PessqdBEP, MTSS.
Note: * refers to the correlations coefénts with 5% statistical significance.
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From Table 10, it is also possiblto conclude that the turbulence rate exhibits the most
significant effect when consideg other determinants in the model, such as firm and market
characteristics. For all the regis, with the exception the Acot@swhere there is no statistical
significance, those that have theghest record of firm turbahce, also display the lowest
business survival probabilities. Turbulence decreaseerely the survival probabilities of firms
located in Madeira and Norte atml a lesser extent in the Alga&vThe hazard ratios obtained
range from around 14.5 % in Madeira to 1.2f6 Acores. The Acores display a lower
entrepreneurial turbulee than the country’s average for shof the yearsip to 2005 (GEE,
2010b) and the lowest regional churn rates, factors accruing to explaining the lowest regional
hazard ratio. From 1987 to 200fhe Algarve shows the greatesgiurn rate (32.5%) in the
country, followed by Norte (29.9%Norte has the highest hazamate within tle continental
regions (11,5%) and possessesaclregional specificities (& 2009; Nunes and Sarmento,
2010c), showing one of the highest regional rafesirbulence (Table 2). Madeira in turn, has
28.6% for firm churn in the 1987-2005 period, has the second greatest from 2001 (Table X).
Turbulence is in fact the mosignificant determinant in the suwval probabilitiesof 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 feriod 2005 and 2006, the Eurostat/OECD (2009)
observes that birth (and deatiates are significantly higher in the service sector for the vast
majority of countries. This is also the case in Portlig&larmento and Nunes, 2010c). Despite
this fact, manufacturing is the sector whose fihage the biggest probaltyliof exiting from the
market. Concerning the model's sector dummiall regions, with the exception of the
archipelagoes of Madeira and Acores, showilar results. Norte shows a lower hazard
probability rate relatively to manufacturing, whesmpared to the remaining regions, indicating
lower survival chances for industrial firms,eddy diagnosed by the non-parametric analysis and
by the firm demography analysis (GEE, 2010an&mto e Nunes, 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 regioneomponents for the total econgymwe can observe disparities
among regions. When compared to firms in the Norte, only firms located in Lisbon show a
higher probability of exiting the market.

6. Final Remarks

Entrepreneurship has acquired a greater levéinpbrtance among the critical success factors
that shape regional economic change. Regiomalvtlyr is very mucha product of its human
capital, R&D, knowledge-spillovers, networks, intlied culture and lasbut not least, smart
public policy. But it is no less a product of entepeurial activity and firm ability, in which the
entry of newly created firms results in incsed innovation, competitiomd job creation and the
growth of surviving of firms assures a stapt®l of employment andalue added generation.

Regions face two main imperatives in a globalised market-driven society, the increase of
social welfare through job creation and economiévelopment, brought about by structural
change and productivity improvements. As thare usually large sectoral and geographical

15 as regides autbnomas apresentam resultados sensivelmente distintos das regides de Portudal, quuiSneoresentam caragsticas na
demografia empresarial distintdas restantes regides do pais (GEE, 2010; Sarmento e Nunes, 2010).
16 Manufacturing churn was 28.4% in 2080d 18.5% in 2006 and Services chwas 32.4 % in 2000 and 25.7% in 2006.
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variations among the success and survival ratasewof firms, entrepreneurial adjustment as a
consequence of the cycles of enterprise birtwtr and survival is of decisive importance to
structural change and for the triggering of conwreg®r diverging patternis regional systems.

The last decades of the "®@entury were characterized by a period of creative destruction in
Portugal. In particular, regiorsuch as Norte, Algarve and Madeira show the highest growth
rates in enterprise births addaths but also of firm churAfter 2000, a new tendency seems to
emerge, where both births and deaths of employtermises are relatively less turbulent. This is
verified for all regions, ectors and size classes.

The decreasing average size of entrants and ekiténe market occurring during this almost 20
year period, visible in all sectors and regions a0 be considered asjor factor hindering
firm survival in Portugal, especially irestors more exposed it@ernational competition.

In the non-parametric analysisrfBortugal, we find that arourzb% of enterprises entering the
market fail within the first 2 years of activity and that more than 50% fail within a period of six
years. Breaking down the analysis, we identifitistically significant disarities among regions.
Norte has the lowest survival rate and Cemgravhere firms manage to survive longer. The
survival gap between these two regions gets amplified over time.

In line with the literature, we aldnd that firms that start small and experience faster post-entry
growth, face a higher probabilitpf survival. Firm’'s current size dimension is extremely
important in determining the probability of siwal, particularly in the Norte and Acgores. In
industries characterized hygh entry rates at the moment ofirn’s birth, post-entry survival
becomes harder. This happens mostly in theaths and in the Portugse archipelagoes, the
regions with the lowest number of active eaydr enterprises. A higher entry rate combined
with fast growth rates for anywg@n industry also gendes a shorter duration of firms. It might
seem easier to enter the marketearlier stages athe product life-cycle, when markets are
expanding, but it becomes particularly harcdstovive. Firms that experience more competition
from entrants, also facegdtier probabilities of failure.

However, there is a different selt from the literatte, for the effect of industry growth in
survival rates. Firms operating industries which are growinfaster seem to suffer from a
higher probability of failure. The combined &t of 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 madbe Portuguese regions throughout this period.
Turbulence is in fact the mosignificant determinant of suna¥ probabilities of Portuguese
employer enterprises, particulaily the north of the countryManufacturing is the sector where
more firms are more likely to abandon therked, particularly inMadeira and Norte.
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