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Abstract:
Using a panel of linked employer-employee data frBrtugal, we follow the
performance of firms and workers during the firstade of 2000s in terms of the risk
of firm shutdown and of chances of workers’ entgnimemployment. This allows us
to identify the characteristics of unsuccessfuhirand workers over this period and,
of most interestwhether these characteristics changed as a comszxjoéthe global
crisis. In addition, and different from previousnk®, we (i) assess whether there is a
differential effect to crisis depending on firmeizand (ii) relate the workers’ risk of
unemployment to the hazard of firm shutdown. Indahalyses of hazard of shutdown
and risk of unemployment most of the effects ofesbsd covariates remained
unchanged through the business cycle. There isffaratitial response to crisis
depending on firm size. A small firm’s risk of statvn is 9 times the risk of a large
firm. However, the chances of becoming unemployedless than twice larger for a
worker in a small firm. This suggests that largené may be less likely to shutdown,
but they are not a shield from unemployment.
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1. Introduction

The Portuguese labour market conditions in the fiescade of the 2000s can be
summarised by splitting the decade into two subodsr In the first half of the
decade, Portugal is reported by the OECD as a powith high rates of labour force
participation and low unemployment rates. This rggréabour market performance
was typically explained by some flexibility in reahge adjustment and the expansion
of atypical contracts, such as temporary and/@diterm employment contracts. The
policy challenge was to raise income levels of thepulation and increase
competitiveness through improving the productifythe labour force via policies
aimed at enhancing human capital and labour mypbilibw-skilled sectors were
facing higher levels of competition from new EU nimrs, suggesting that the
Portuguese economy needed to shift its productamitds more high-skilled/higher-
value-added sectors. Investments in education andheé acquisition of skills,
according to the OECD, would make the labour forec@e adaptable, foster the use

of new technologies and develop the high-skill sexcof the economy.

In the second half of the decade the OECD repoxedcerns about rising
unemployment and the need to prevent cyclical uheyngent from becoming

structural (OECD, 2010). More attention was draven réstrictive employment
legislation which acted as a barrier to labour rigbiLow levels of job mobility

gave incentives to firms to use fixed-term consaathich reduced incentives to
provide training (OECD, 2006). The strategy to ioyw labour market conditions
was to impose less restrictive employment legmhatin order to facilitate labour
mobility, the creation of jobs, and the integratiminjob seekers back to work. The
expectations were for this to shorten unemploynsgls and encourage firms to

offer permanent contracts and provide training ofymities for their employees.

The changes in the labour market conditions andsadents in the focus of policy
challenges suggested by the OECD are likely todbatad to the changes in the
international economic conditions. Labour markeecdme more volatile during
periods of unanticipated exogenous shocks sucheaworld-wide financial crisis of
2008-2010. In a period of global economic crigiisfurbances in aggregate demand
drive firms to adjust their production structuredéor their investment decisions, and

cause some to shutdown; while some workers are mealiedant and lose their jobs.
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Furthermore, the recent financial crisis made acdescredit from banks more
difficult and imposed financial constraints on fgrand individuals. It is documented
that credit restraints lowers particularly the gtiowwnd investment of small businesses
(Gertler and Gilchrist, 1994; Bernanke et al., 1996e predominant firm size in
Portugal. It is also argued that there is a difieet response of firms, in terms of firm
growth and survival, depending on their accessautal and that smaller firms are
more sensitive to monetary shocks than larger fi@esger and Udell, 2002; Gertler
and Gilchrist, 1994).

The rather unique labour market circumstancesintipact of the financial crisis and
its potential differential effect on the growthdasurvival of firms depending on their
size, prompt our interest in the Portuguese cadenaotivate us to split our analyses
in two periods: before and during the economici€r®ur aim is to identify not only
the determinants of some labour market phenomarnalgéo whether the effects vary
with the business cycle. In particular, in this @apve identify changes to the
Portuguese labour market over the period 2002—-2860a8rms of both the survival of
firms and of workers’ probabilities of becoming um@oyed. We describe the
characteristics of the Portuguese labour marketdest 2002 and 2009 and address a
number of research questions. What determinesgkef firm shutdown? Were there
differences in the dynamics of firm destructiondrefand during the global economic
crisis? Which workers were more likely to becomemployed? Furthermore, since
84% of Portuguese firms employ less than 10 workerisro firms) and given the
potential for a differential effect of financial mstraints on firm performance, we

disaggregate some of our results by firm size.

Our results confirm thatrm- and industry-specific variables as well ascnogconomic
conditions are significant determinants of the péltirm shutdown. The average risk of a
firm shutting down is larger in the period of csisand the effect of some covariates
changes with the business cycle. There is alsoffaretiated risk of firm’s closing
depending on firm size. Micro and small firms notyohave a larger risk of failure when
compared to other firm sizes, but also the chantéailure of smaller firms rises more
during economic downturnsThis supports the hypothesis that large firms face
economic downturns by adjusting their structurepodduction and employment

levels, while small firms are more prone to leadwe market.



A comparison of the impacts of worker charactersstin the probability of entering
unemployment pre-crisis and during the crisis sagggéhat generally there is little
change, and that the crisis did not affect whichk&s became more or less likely to
become unemployed or the relative sizes of thefeetef The stability of the effects
of observed covariates, associated to the smatfecteof the unobserved match-
quality and of the intrinsic risk of firm shutdowsuggest that sectoral shocks are
relatively more important a determinant of unempieynt during economic
downturns. The analyses of the probability of unieypent by firm size also support
this hypothesis, as it more than doubled betwed®? 2hd 2009 for all firm sizes.
This suggests that despite being less likely tadgwn, larger firms do not shield the

worker from unemployment.

In the following Section we describe the data usbd,Quadros de Pessodiom
Portugal. In Section 3 we present our empiricahtstyy, which focus on the
determinants of the hazard of firm shutdown andtlen determinants of worker’s
probability of unemployment. Estimation results presented in Section 4. Section 5

concludes.

2. Data

The data used in this analysis are @eadros de PessodQP) from Portugal, a
longitudinal data set with matched information ocorkers and firms. These data have
been collected annually since 1985 by the Portughisistry of Employment and
the participation of firms with registered emploges compulsory. The data include
all firms (over 250 thousand per year) and emplsy@geore than two million per
year) within the Portuguese private sector. Ouug$ois on patterns of firm closure
and worker mobility before and during the recessemd so we use data collected
from 2002 to 2008.Each firm and each worker has a unique registratiomber
which allows them to be traced over time. All infation — on both firms and
workers — is reported by the firm. We restrict @malysis to manufacturing and

services, and the resulting sample is composed 33896 unique firms (who

QP data were not collected in 2001, hence our aisadyarts in 2002 rather than 2000. 2009 is the
most recent year for which the data set has be#n bu



contribute 2,400,388 firm-yearobservations) and 4,526,413 workers (mounting to

20,603,105 worker-year observations) over the petio

In Table 1 we provide a brief description of theéaday year, and report the number of
employed workers, the number of firms, the numbenew firms, the number of
firms that shut down, firm death rates and the ysleyment rate. It is possible from
the raw data to see the effects of the 2008 globsis. With respect to employment
levels (column i), after consecutive years of gysteéc net job creation, over 100
thousand jobs were lost between 2008 and 2009 (inearly 2.8 million to 2.7
million employed workers in 2009). The yearly staakfirms (column ii) follows a
similar pattern: the number of private sector firgnew from 2002 (269,943 firms) to
2008 (323,524 firms), while in 2009 there was adestruction of firms (to 317,155)
— about six thousand firms fewer than in 2008. mamber of firms created per year
(column iii) grew continuously over the period froe®02 until 2008 and nearly
25,000 firms were created in 2008. However, in 2068 20,976 new firms were
created, similar to the number in 2005 (when 20,8if@s were created). Firm
destruction (column iv) is identified as the yeamihich firms were last observed in
the data, and we assume that firms die within tBesdbsequent months (that is,
betweent andt+1). Until 2006 less than 31,000 firms died yearljieTnumber of
firm closures rose to 37,000 in the period 20078&8&0d to 45,000 between 2008 and
2009. The rates of firm shutdown (computed as thmber of deaths betwedrand
t+1 over the number of firms in yegrranged from 9% in the first half of the decade
to 14% by the end of it (column v). These patterhereation and destruction of jobs
and firms are reflected in the official unemploymeate (column vi) which rose 2
percentage points between 2008 and 2009, wheréeeled 9%.

[Table 1 about here]

In Table 2 we summarise the distributions of firam&l employment by firm size. The
Portuguese economy is dominated by small and mediged firms (column i), 84%

of firms have less than 10 employees (micro fireas)l almost 14% are small firms
(with 10 to 49 employees). That is, 98% of Portwgurms employ less 50 workers

%We do not consider the primary sector (agricultfishing, extraction) owing to most firms being
family businesses and coverage of this sectorarQQR data set thus being low.



overall. Medium (50 to 249 employees) and larg®d¢28mployees) firms correspond
to 2% of the total number of firms in the countoyt they account for nearly 45% of
total employment. The 98% of micro and small firms account for temaining 55%
of total employment (column ii). Most of the dynasiof firm creation and
destruction (columns iii and iv) happens amongslsand micro firms: 99% of firms
created and destroyed are either small or microsfirLarger firms are less likely to

be destroyed than smaller firms.

[Table 2 about here]

In Table 3 we present the rates of firm destruchgryear and firm size. For all firm
size categories, death rates of firms are relgtigghble up until 2006, and then
increase sharply in the years of the global cris@. example, death rates of micro
firms increased by 4 percentage points between 200%) and 2009 (15%), while
those of small and medium sized firms increase@ ppgrcentage points in the same
period (from 4% to 7% and from 3% to 6%, respetyiveDeath rates of large firms
remained fairly stable over the period. Theseizdyl facts are consistent with the
argument that large firms may be more likely tde@tfthe shocks of the economy on
sales performance, while for smaller firms shoaks policy changes are more likely
to be reflected in rates of survival, destructioncreation (Berger and Udell, 2002;
Gertler and Gilchrist, 1994)

[Table 3 about here]

Our strategy is to identify the sample of firms2@02 (and those who have entered
the panel since) and follow their performance osebsequent years in terms of
survival and the probability of shutting down. Thalows us to identify the
characteristics of unsuccessful firms in this pgand, of most interestshether these
characteristics changed with the global financigkis. That is, we investigate
whether firms that died during the recession afferéint from those dying previously.
For that purpose we start by estimating the modéts the full sample period (2002-
2009), and then allow the estimated coefficientsary before and during the crisis.

“This classification of categories of firm size (noic small, medium, large) follows the European
Commission Recommendation 2003/361/EC.



We also select the sample of workers who workdarnms over this period and follow
them over timeso we are able relate the success of the workérthé success of the
firm. In particular, we examine the impact of thekrof firm shutdown on the

probability that the worker separates becomes ufwmg for a year or more.

3. Estimation

We conduct two sets of analysis. First, we anallgeedeterminants of the risk of firm
shutdown by estimating duration models of the pbdlg of firm shutdown int+1
conditional on survival up to time In doing so, we control for the characteristis o
the firms, of the economic environment, and of fin@’'s workforce. Secondly, we
identify the characteristics of workers who wererenbkely to be exposed to the
crisis in terms of the risk of leaving the currénn (betweert andt+1).

3.1 Hazard of firm shutdown

We estimate the hazard of firm shutdown betweendarmsecutive years andt+1)
using a discrete time multivariate proportional drds approach. In particular we
apply a complementary log-log model with firm-spiecrandom effects (Jenkins,
2004)° The nature of our data implies that we have aipinfsample with left
truncation and right censoring (that is, we inclid®ur sample all firms existing in
2002 plus firms that were created between 20022849, and we observe only a
proportion of them shutting down over the perid8@cause information on the year
the firm was created is available in our data, we able to model the time
dependence of the risk of shut down. In other wavdscan model the correlation
between the probability of firm shutdown and the afjthe firm. We do this using a
non-parametric baseline hazard rate identified bsatibn-interval-specific dummy
variables. We allow the baseline hazard rate ty yaarly up to the 10 year of
survival of the firm. We then assume the baseliaeahd to be constant during the
second and third decades of firm survival (one lbasé&azard for each decade), and
then assume the hazard to be the same for all &tgsthe third decade of firm

survival. We therefore have thirteen interval-sfiediaseline hazard rates.

®We use this discrete time representation of a pantis time proportional hazards model because our
data are interval censored. That is, we know time [@aves the panel between t and t+1 but we do not
know the exact date when this event occurs.



The hazard rate (h(t)) is conditional on a rangéroi-level covariates (x) as well as

firm survival (t), such that

h®)=Pr(T=1t,|T=t;;x). Eq. 1
Assume that firmj shuts down betweenandt+1 with probability Pr(y=1)= A; and
that it survives with probability Prgg0)=1—- A;. Assume further that this probability

is a function of covariates (x) and of an unobseriam-specific effect ¢;), such
that the hazard rate can be expressed by the folipw

Ap = Bo + Bk + BoXop +oot BX +;. EQ. 2

Although our underlying continuous time model isnsoarized by the hazard rate
(h(t)), our data is interval-censored. Therefore,egtimate the parameters describing
the hazard rate taking into account the discretereaof the duration data using a
complementary log-log specification

log[-log@~A)]= B, + Bxy + BoXoy +..t BXg +¢;.  Eq.3
This implies

_Kith

g -1-e : Eq. 4
Where A is the estimated hazard rate of firm shutdown tmrhl on the
characteristics of the firm, and of the economigi@mment &); on survival up to
time t; and on the firm-specific random effegt;. We assume the latter follows a
normal distribution and is independent from botimeiand the other explanatory

variables.

Specific characteristics of the firm and of its gwot market are likely to affect the
risk of a firm exiting the market (Audretsch and iMfaood, 1995; Mata et al, 1995;
Holmes et al, 2010). To account for these effects imclude in our vector of
covariatesX) a number of variables. These include firm sizé&(m small, medium,
large), as previous evidence suggests that theofigétilure is expected to be larger
for smaller firms (Berger and Udell, 2002; Gertlard Gilchrist, 1994). We also
include a measure of firm growth, defined as thecgrage change in employment
from periodt to t+1, to control for adjustment processes in firm siziee Dwnership
structure of the firm should also have an effectttma hazard rate of shutdown. We

control for ownership status — that is, whetherftima is private-, public- or foreign-



owned. These ownership categories are distinguibliegihether the financial capital
necessary to constitute the firm is at least 50%ealvby private-nationals, public
entities, or private-foreign entities, respectivélye expect foreign-owned firms to be
geographically more mobile and have higher ratesxdaffrom the Portuguese market
than national firms. We also control for whethdiran is multi-establishment. Multi-
plant firms are expected to have lower rates otdsdhwn than single establishment
firms. The rationale behind this is that multi-gldirms are more likely to have
accumulated more knowledge about the economic @mwvient and may also have a
more experienced management structure, thus reglubieir chances of failure.
Controls for the industry of the firm (17 sectaas)d industry growth (measured as the
percentage change in employment frotat+1) are also included. The growth rate of
the industry may be a signal of market growth; weeeted it to be negatively related
to the risk of shutdown. We also control for whetheithin an industry, the firm is
high wage or low wage. A firm is defined as highgeaf the average wage within the
firm is in the top quartile of the distribution aferage wages of all firms within the
industry. It is defined as low wage if the averagege is in the bottom quartile of the
average wage distribution of all firms in the inttus Our expectation is that firms
with higher wages are more likely to invest intrag and in the provision of firm-
specific human capital, therefore are less likelgxit the market. A set of covariates
constructed by aggregating the characteristicsakars employed at the firm is also
included. Our hypothesis is that a more stable skilted workforce reduces the risk
of firm closure since such a workforce is possiolgre productive and more likely to
have accumulated firm/industry specific human @pithe covariates included are
the proportion of workers in the firm that have @oper secondary or university
education, the proportions of workers that are -Highd medium-skilley and the
proportion of workers with open-ended contractseaiployment in the firm (as
opposed to temporary employment contracts). Maom&nic conditions also affect
the survival rates of firms. To control for aggregahocks we include both year and
region indicators (there are six standard regiarRartugal). As discussed previously,

time dependence is captured by variables indicatiagirm’s age'.

® Firms are requested to classify workers into nkiklsvels according to the complexity and
responsibility of the tasks performed; we groupséhinto three categories: high, medium and low
skilled workers.

" Summary statistics of variables over the sampiesyaed (the three sub-periods) are presented in
Table A.1 in the Appendix.



3.2 Workers’ probability of unemployment

In the job separation models the dependent varigplequals one if the worker will

become unemployed between t and t+1, and zerovadeerHere we define entering
unemployment as the worker separating from thesotifirm and not being observed
in the data for more than one year (or exits the geeermanently§. The model is
specified as:

S =X Bty +& Eq.5
where s; denotes the unobservable propensity for the waollkeseparate betwedn

andt+1; x, is a vector of observed individual, firm and jaated characteristicy;

captures the unobserved time-invariant qualityhef match between the worker and

the firm; and &, is random errof. We treat ); as random and estimate this using a

random effects probit model under the common asf§omphat &, ~ |N(0,0'€2) and

are orthogonal to the covariates.

Two explanations are commonly used for the mobdityvorkers between firms and
sectors: sectoral demand shifts, and worker-firmsnmaitch. The demand shifts
approach argues that intersectoral job mobilitgesrias a response to shifts in demand
for labour caused by shocks in product prefereramed technology in different
industries of the economy (Lucas and Prescott, 10iden 1982; Abraham and
Katz, 1986). These shifts lead to changes in tla¢ive marginal products of labour in
different activities which, in turn, call for a lemation of labour. The process of
reallocating workers across industries involves nyoleyment, which should be
frictional. In matching models, separations ar@m@sequence of optimal reassignment
caused by the accumulation of better informatiooualbhe quality of the worker-firm
match as time elapses. If the worker-firm pairiag@imismatch, a separation is likely

8 The data is a panel of private sector firms amdvibrkers employed in such firms. Workers who
disappear from the sample may be either in unempdamy, in economic inactivity, or working in the
public sector. As transitions from private to paldector employment are infrequent in Portugal
(DGAEP, 2005), and economic inactivity rates (feasons other than being in education or retirement)
are low and declining over the 2000s (INE/Pord2fd,1), we interpret exits from the data as
unemployment.

® Since we use linked employer-employee data we colubdbse the unobserved effects to be worker-,
firm- or match-specific. Our choice leans towardatech-specific random effects to account for the
possibility of match quality influencing job mohyli In doing so, we are implicitly also controllirigr
unobserved time invariant worker and firm-speaéfitects.



to happen. But, in good matches, investment in-Bpacific human capital will be
greater and the match will be less likely to emav@hovic, 1979a, 1979b, 1984). As
firms pay (at least) part of the training costgytlare particularly concerned about the
turnover of employees with firm-specific human ¢aband, recognizing that quits
depend on wages, they may offer these workerstehigage that could not be easily

matched by competing firms (Bernhardt and Scocl@33).

Stylized findings suggest that most mobility happenthin sectors and that flows of
workers between sectors tend to cancel out (Jovarenwd Moffitt, 1990). These
findings suggest that the dynamics behind sepamfimm firms depend on sectoral
shocks, worker and firm’s decisions, and the quaiit the worker-firm match. To
account for the various sources of labour mobilitypur models we include a range
of worker characteristics such as the log montlelgl rearnings, gender, education
(ISCED - 4 levels) and skill levels (high, mediumy-skilled), seniority at the firm
and potential labour market experience, and typengfloyment contract (permanent
vs. temporary}® Employer characteristics include firm size (micsmall, medium,
large) and growth (change in employment betweemd #&1), firm ownership
(private, public, foreign), whether the firm is rtitdstablishment, and whether the
firm’s average wage is high/low compared to therage of wages paid within an
industry. Controls for location (6 regions) indyswf the firm (17 sectors), and
industry growth (measured as the percentage charggaployment front tot+1) are
also included. Year dummies capture any aggregatxaaconomic effects, such as
fluctuations in product demand induced by the dl@zanomic crisis. The quality of
the match is controlled for by the inclusion of tnatch-specific random effect. We
also include in the worker-separation model thareged hazard of firm shutdown. A
positive relationship indicates that workers inmf& that have higher hazards of shut
down have a higher probability of becoming unemetbyor a year or more. Our
hypothesis is that if this effect is constant (eclthes) across the business, then we

may have a signal that the risk of unemploymentinres of global macroeconomic

191SCED stands for International Standard Classificedf Education (as defined by UNESCO). In
Portugal we can identify 4 levels: 1 — up to priyn@ducation; 2 — lower secondary education; 3 —
upper secondary education; and 4/6 — post secomadaryertiary education.
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disturbances is more related to sectoral shockstaify the economy as a whole, than

it is to the idiosyncratic risk of firm shutdowh.

4. Results

4.1 Estimates of hazards of firm-shutdown

Estimates from the discrete-time representatiothefcontinuous time proportional

hazards model of firm shutdown are presented ineTdbThe reported coefficients

are hazard ratios. They summarise the proportiefiatt on the hazard rate of a one
unit change in the covariates (a coefficient abloeleiv one implies a proportionally

larger/smaller hazard). For the sake of clarity bBrelvity we omit some coefficients

(industry, region, and aggregate characteristictheffirm’s workforce) and report

only those of most interest.

In column (i) we present estimates from the modeére the whole period under
analysis is considered. We then estimate models thié same specification but
referring to the two sub-periods relating to 20@®2 (column ii) and 2006-2009

(columniii). We do this to identify any changedlire impacts of the covariates on the

hazard rate of firm shutdown before and duringglobal crisis.

Our estimates confirm the hypothesis that firm simagters — all coefficients on the
firm size indicators are positive relative to miémons and highly statistically
significant. This indicates that the hazard ratstaitdown is inversely related to size
with micro and small firms being more likely to seodown than larger firms. Column
(i) shows that over the period as a whole smathdirare 68% (1-0.32) less likely to
shutdown than micro-firms while large firms are 82840.18) less likely. The effects
of firm size became less pronounced in 2006-09wshm Column ii) relative to
2002-05 (column iii), that is all coefficients bewa closer to one — the baseline.
Hence firm size was less important in explainimghfshutdowns during the financial
crisis than in the preceding period, althoughmaeed an important factor.

We include the growth of the firm (percentage cleamgemployment) between t and

t+1 to control for some adjustment process in fsire. The coefficient on this

1 Summary statistics of variables over the samphedyaed (the three sub-periods) are presented in
Table A.2 in the Appendix.
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variable is statistically significant. Reducing doyment by 10 percentage points

increases the hazard of firm shutdown by 0.5%.

Our estimates indicate that foreign and public aifiems have shutdown rates
different from those of privately owned firms. Ovesage public firms have a lower
hazard rate of shutdown (0.62) while foreign owfieds have a 13% higher hazard
of shutdown than privately owned firms (columnHpwever this effect only emerges
in the pre-recession period and the effect of osimeris statistically insignificant

during the crisis years (column iii). Hence duritige financial crisis public and

foreign owned firms were as likely to shutdown as/gie firms. Being a multi-

establishment firm, however, reduces the hazardhotdown by 40% relative to
single-establishment firms and this effect perdigterough the crisis. Such multi-
establishment firms may use their experience acdraulated knowledge about the

economic environment to appropriately respond éorétession.

The growth rate of the industry, used as a proxyniarket growth, is important in
determining shutdowns, but only during the recessihe effect is not statistically
significant in the period preceding the crisis (goh ii), but becomes statistically
significant during the global crisis: increasing gayment in the industry by one
percentage point reduces the hazard of shutdowin29g.

The relative wage of the firm is an important detieant of the hazard rate of
shutdown. High wage firms are less likely to shwidathan average wage firms,
while low wage firms are more likely to shutdowrurthermore these effects are
more pronounced in times of economic crisis. Faneple, before the crisis (column
i) being a high wage firm within an industry wassaciated with a hazard rate of
shutdown that was 19% below that of an average Wiagewhile during the crisis it

was associated with a 26% lower hazard rate otighrt. In contrast, low wage firms
were 23% more likely to shutdown than average wauyes pre-crisis, and 29% more
likely during the crisis. Firms paying higher wagesy be more likely to invest in

training and in developing firm-specific human ¢apiwhich reduces their chances
of exiting the market. Not rejecting this hypotlsgsmay imply that investing in

workforce skills and firm-specific human capital aspotential means of surviving

negative economic shocks.

12



The year dummies reflect aggregate macroecononfectef and the estimated
impacts of the global financial crisis on the hazaf shutdown are quite strong. The
2007 indicator relates to the period 2007-2008 wthenfinancial crisis first hit the

USA, and the 2008 indicator relates to 2008-20Q@ntrolling for other covariates,

for duration dependence and for time-invariant weobked firm-specific effects, the
hazard of firm shutdown in 2007-08 was almost thieees larger than in 2002 (a
hazard ratio of 2.8), while that in 2008-09 was @mfour times larger (hazard ratio
of 3.8). Therefore even when holding other factamsstant, our estimates confirm the
sharp rise in the year-on-year rates of firm shwitt obtained from the raw data

presented in our descriptive statistics.

[Table 4 about here]

The pattern of duration dependence estimated fon sample is presented in Figure
1. On average, the estimated the hazard of firndsin rises up to the fourth year of
age of the firm (positive duration dependence) @eclines as the firm ages (negative
duration dependence), as expected. Since the éstinhazards are computed from
three different samples and refer to the relatig& with respect to the baseline
(constant of the model), the lines in the figure aot directly comparable. The
average risk of a firm shutting down for the perD2-2009 is 0.03; and for period
2006-2009 is 0.05 (see Table 4). During recesdiom,hazard of shut down in the
second year of age is 23% larger than the baselinge the hazard of shutting down
in the second year of age during the period 200326 21% larger than that of the
first year. Therefore, in times of crisis both theseline risk of shutdown and the risk

of dying in the first couple of years of firm sural are larger.

[Figure 1 about here]

As an exercise to further highlight the relativepamt of the crisis on firm survival,

we have computed predicted probabilities of firnutdlowns based on the estimates

12\we have controlled for firm unobserved effects im models. For all three periods, the firm random
effects are important, and account for more tha 60the variance (rho). The formal tests, for each
model, comparing the pooled estimator with thisgy@astimator (not shown here) reject the hypothesis
that the panel-level variance (rho) is zero.
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for the period as a whole (column i). These predidiazards are displayed in Table
5. Our estimates reinforce the observations froenrttw data (Table 3) and support
the argument on the differential effect of credihstraints by firm size. Micro firms
have the highest hazard of closing down, and thksincreases sharply in the years of
crisis (from 0.05 in 2002-03 to 0.17 in 2008-09heTrates of firm shutdown are
negatively related to firm size. The rates of sbutd of larger firms are not only
smaller, but they also rise less sharply over #rgod of analysis. This is particularly
so for large firms, which have a predicted hazdrdhmtdown of 0.005 in 2002-03
and of 0.02 in 2008-09.

[Table 5 about here]

Therefore, we conclude thdirm- and industry-specific variables are signifita
determinants of the risk of firm shutdown, and tma&croeconomic conditions are
important too. The effect of some covariates depandthe business cycle, though most
of them are statistically significant determiname- and during-crisis. There is a
differentiated risk of firm’s closing depending éirm size, micro and small firms not
only have a larger risk of failure, but also thigkris more sensitive to the business cycle

as it rises more in times of crisis.

4.2 Probability of workers separating from firms
We next discuss the estimates of the probabilitthefworker separating from a firm
and becoming unemployed — that is, the probabdfty worker leaving a firm and
taking more than one year to reappear in the dateseot reappearing in the data at
all. The analysis is again divided into three pasia2002-2009, 2002-2005 and 2006-
2009, and the estimates are presented on Tableh®.rdported coefficients are
average marginal effects obtained from the randtiects probit model as specified
in Equation 53

[Table 6 about here]

Our estimates indicate that the probability of berw unemployed falls with the
wage received. A one log-point increase in the wagk workers reduces their

probability of unemployment by about five percemtgmpints over the period as a

¥ The average marginal effects are interpretegragortionate effects on the probability of
becoming unemployed of a marginal increase (orittingrease) in the explanatory variable.
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whole. If wages reflect the accumulation of firmesgic human capital and the value
of the marginal product of workers, then high wagekers are more valuable to the
firm in terms of skill, and hence are less liketylie dismissed. This hypothesis is
supported by the estimated effects of skill leval the probability of becoming
unemployed; less skilled workers have a higher abdlty of becoming unemployed.
In the period 2002-2009 the probability of a lowHskl worker becoming
unemployed was 2.2 percentage points higher thah dha high skilled worker.
Women are less likely than men to become unemp|aymdi this emerges for both the
overall period (2002-2009) and the early 20808ifferences between men and
women in the probability of entering unemploymeatdme smaller in the period of
the global crisis (women were only 0.8 percentagintp less likely to enter

unemployment than men).

More educated workers are more likely to becomenteyed (ISCED5/6 are 3.6p.p.
more likely to experience unemployment than ISCBARXrkers). This result may
appear surprising, but is possibly explained bulteobtained in Ferreira (2009). The
author concludes that more educated workers hdwghar risk of making transitions
out of a firm, but they are also more likely todia new job within a shorter period of
time than less educated workétsAs expected, workers on temporary employment
contracts are, on average, seven percentage poiote likely to experience
unemployment than workers with more permanent eympémt relationships.

A comparison of the impacts of worker charactersstin the probability of entering
unemployment pre-crisis and during the crisis satgéhat generally there is little
change. This suggests that the crisis did notcaffdich workers became more or

less likely to become unemployed or the relatizesiof these effects.

The characteristics of firms are also importantekplaining the probability of a
worker becoming unemployed. The smaller the firhg more likely a worker is to
enter unemployment. On average over the periodkingin a large firm reduces the
chance of becoming unemployed by 3.4 percentagetoelative to working in a

micro-firm. Firm ownership also affects the probipiof unemployment. Over the

14 A similar result was obtained with Portuguese dgt&erreira (2009).
5 Could be voluntary unemployment while looking foetter job, but larger effect during crisis
suggests not.
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period 2002-2009, workers employed by either pubtiforeign-owned firms are one
percentage point more likely to become unemploysah tworkers employed by
private home-owned firms. The effect of ownershaiiss, though, changes during the
business cycle. During the financial crisis of 2@W®9, workers employed by public
firms were one percentage point less likely to beecunemployed than those in
private firms, while workers in foreign-owned firmgere still one percentage point

more likely.

We can associate product market growth (industgngk in employment from t to
t+1) to unemployment, and it is inversely relatedthie chances of unemployment.
Comparing the two time periods, between 2002-O%ustry growth increased the
chance of entering unemployment by 0.1 percentag&yy while between 2006-09
industry growth reduced the chances of enteringnyh@ment by 0.2 percentage
points. This may reflect patterns of voluntary upémgment. During periods of

economic growth and industry growth, workers arganwilling to quit and look for

better job, while during recession, workers in isites that are growing stay in their

jobs rather than quit.

The relative average wages paid by the firm inclwla worker is employed are also
statistically significant determinants of enterimgemployment, and the effect is
stronger in the lower tail than in the upper tdiltbe industry’s average wages
distribution. Working in firms that pay wages iretbottom quartile of the industry-
specific wage distribution is associated with a preocentage point higher probability
of becoming unemployed, while working in a firm tipays wages in the top quartile
of the industry’s wage distribution is associateithva 0.5 percentage point lower
probability of becoming unemployed. Furthermoreéffects of firms’ relative wages
are stronger in times of crisis. Workers in highgedirms became relatively less
likely to enter unemployment in 2006-09 relative2@02-05 (0.4 percentage points
compared with 0.2 percentage points), while thaselow wage firms became
relatively more likely to enter unemployment (2.drgentage points compared with

1.6 percentage points).

The estimated coefficients on the year indicatbmsasthat aggregate macroeconomic

conditions strongly affect the chances of unempleytreven when controlling for
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individual and firm level characteristics, and thiegcame more important in the
period of the global economic crisis. The chandesesoming unemployed in 2008-
2009 were eight percentage points higher than tldseecoming unemployed in
2002-2003. The increased risk of unemployment @humse aggregate shocks also
emerges during the crisis. The risk of becomingmyrieyed in 2008-2009 is seven
percentage points higher than that of becoming ph@yad in 2006-2007.

Overall, during 2002-2009, a one percent increashe hazard rate of firm shutdown
increases the chances of unemployment by 14 pagempoints. This suggests that, in
the case of a firm closing down, workers are likielftake more than a year to find a
new job. The effect of the risk of firm shutdown ¢me probability of entering

unemployment is higher in the pre-crisis periodnthduring the crisis itself. It

increases the risk of entering unemployment by @@entage points between 2002
and 2005, and by 9 percentage points between 2008@09. We therefore conclude
that, in times of crisis, the chances of unemplayimeecome less related to the
dynamics of the firm itself, and more associatedthie general downturn in the

economic environment that affects all firms acrtb&seconomy overall®

[Table 7 about here]

We llustrate the relative sizes of the estimatéiéces by computing predicted
probabilities of a worker entering unemploymentflyn size and year. These are
displayed in Table 7. The smaller the firm the leigthe predicted probability of a
worker becoming unemployed. However, the evolutibthe predicted probabilities
of entering unemployment differs less by firm'sesithan the probability of firm

shutdown (shown in Table 5). The probability of tm@ing unemployed is negatively
related to firm size, but the probability of becagiunemployed more than doubled
between 2002 and 2009 for all firm sizes. This sstgthat although larger firms are

less likely to shutdown, they do not shield the kesrfrom unemployment.

16 We included worker-firm random effects to contfml unobserved heterogeneity in match quality.
The estimate of rho gives the proportion of thalteariance contributed by the unobserved match
quality. Our estimate of rho is statistically dié@t from zero and indicates that unobserved match
effects are responsible for over 54% of varianceé@error term, and so we conclude that worken-fir
match quality is an important component affectirgykers’ mobility.
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5. Conclusions

The global economy was hit by a financial crisigl @ahsubsequent recession from
2007 onwards. This crisis severely limited the asct® credit for both firms and
workers. The financial crisis constrained the &piif firms to invest and expand, and
the ability of workers to borrow and consume goedsl services both directly
through lower income growth and indirectly throufyr, example, job loss prompted
by firm failure.

In this paper we use micro data to identify resgltthanges in the Portuguese labour
market, both in terms of the survival of firms anderms of job mobility. In terms of
the likelihood of firm shutdown, in particular, otgsults suggest that firm-specific,
industry-specific and macroeconomic variables dr@rgportant determinants of the
hazard of a firm closing down. We estimated modejsarately for the pre-crisis and
crisis periods and we conclude that the effectshef covariates were, in general,
intensified by the downturn in the business cyd@ther than being changed by it.
Therefore, we conclude that it is likely that aggee demand shocks were more
important than market-specific shocks in deterngnthe risk of firm shutdown
during the global crisis. We have also attemptedetafy the hypothesis that smaller
firms are more sensitive to monetary shocks thagetafirms, hence having a
different response of firms, in terms of firm swad. And conclude that, conditional
on the effects of the covariates, the estimatddaisshutdown is inversely related to
firm size and is larger for smaller firms than farge firms. Although both rates of
death rise during the global crisis, the risk ¢drge firm shutting down remains fairly
low (2%) while that of a small firm reaches 17%.

The failure of firms is expected to have an impawctthe mobility of workers, and
may become a potential source of problem in termsemployment. The financial
crisis may have increased the risk of cyclical uplyment becoming structural
unemployment (such a risk had already started tpo@ted out by the OECD on the
second half of the decade). We conclude for theomapce of worker- and firm-
specific covariates in determining the risk of updmyment, and the effects of these
covariates are in line with those obtained in prasiresearch: women, low skilled
and temporary workers have higher chances of bempmnemployed. The risk of
unemployment is also larger for workers in smalivate sector, and low-wage firms.

We attempted to identify changes between the ffiskworker becoming unemployed
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for a year or more with the inherent risk of a figtmutting down. Our results suggest
that during time of crisis the effect of the hazafdirm shutdown is less pronounced
than it is in the pre-crisis period, thus suggestimat sectoral shocks are relatively
more important a determinant during economic dowrstu The analyses of the
probability of unemployment by firm size also sugpbis hypothesis. Although the
probability of becoming unemployed is negativeliated to firm size, it more than
doubled between 2002 and 2009 for all firm sizdss Buggests that despite being
less likely to shutdown, larger firms do not shigh@ worker from unemployment.
And is a further signal that large firms react t@omic downturns by adjusting their
structure of production and employment levels, w/isinall firms are more prone to

leave the market.

The years that will follow are of most importanae shaping the future of the
Portuguese economy. Analyses of the structurerwoisficreated after this crisis and
the assessment of whether these firms are beiagedrén higher value-added sectors
will shed light on whether the economy is making transition claimed by OECD. If
so, then the Portuguese economy is likely to behiwita process of creative
destruction with the global crisis resulting in tdeath of more fragile and less

competitive firms and in the survival and birthnebre productive “good” ones.
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Tables and Figures

Table 1 Distribution of firms and workers by year, 2002-200

No. of Firm Firm % of Unemp.

Year Employment Firms Creation Destruction deaths Rate
(0] (ii) (iii) (iv) ) (vi)

2002 2,319,279 269,943 17,292 25,986 9.63 45
2003 2,366,768 277,190 29,747 25,668 9.26 6.1
2004 2,422,340 282,847 18,489 26,389 9.33 6.3
2005 2,620,413 303,791 20,819 30,420 10.01 7.2
2006 2,652,511 307,793 21,941 31,092 10.10 7.3
2007 2,737,951 318,145 24,351 36,546 11.49 7.9
2008 2,793,915 323,524 24,844 44,640 13.80 7.3
2009 2,689,928 317,155 20,976 -- - 9.1

Notes: Unemployment rates as of tH& Quarters of each year, source: INE. All
other statistics are the authors’ own calculatioased on Quadros de Pessoal 2002-
2009.

Table 2 Distribution of firms and employment by firm sizjerage 2002-2009
% Distribution of

Firm Firm

Firms Employment Creation Destruction
Firm Size () (i) (iii) (iv)
Micro 83.66 27.21 94.31 93.23
Small 13.91 27.35 5.24 6.03
Medium 2.13 21.28 0.41 0.67
Large 0.30 24.20 0.05 0.07
Total 2,400,388 20,603,105 168,459 220,741

Table 3 Death rates by year and firm size (%)

Year Micro Small Medium Large Total

2002-2003 10.85 4.16 2.46 2.22 9.63
2003-2004 10.43 3.68 2.93 1.92 9.26
2004-2005 10.50 3.65 2.61 1.84 9.33
2005-2006 11.21 4.03 2.78 2.40 10.01
2006-2007 11.28 4.10 2.74 3.37 10.10
2007-2008 12.76 5.11 3.59 2.77 11.49
2008-2009 15.15 6.93 5.56 2.23 13.80
Total 11.83 4.55 3.33 2.41 10.60

Note: death rates are computed as the numbemas fin yeait that will die
in yeart+1 (rates computed using number of firms in yieas baseline)



Table 4Hazard estimates of firm shutdown for the period82209, 2002-05 and 2006-09

2002-2009 2002-2005 2006-2009
(i) (ii) (iii)
Firm size (baseline: micro)
Small 031€x** 0.288*** 0.341%*
(0.004 (0.006) (0.007)
Medium 0224+** 0.209*** 0.272%**
(0.008 (0.0112) (0.013)
Large 0184*+* 0.180*** 0.218***
(0.019 (0.026) (0.031)
Firm growth (t, t+1) (D94+** 0.992** 0.995*
(0.001) (0.003)
Ownership status (baseline: private)
Public 0622+** 0.507*** 0.802
(0.72 (0.086) (0.013)
Foreign naex* 1.233*** 1.051
(0.041 (0.063) (0.053)
Multi-establishment ®OCr** 0.586*** 0.607***
(0.010 (0.015) (0.015)
Industry growth (t, t+1) 0.997* 1.003 0.988***
(0.001 (0.002) (0.003)
Wages (baseline: average wage, industry Q2-Q3)
High wage firm O777%** 0.809*** 0.736***
(0.006 (0.010) (0.009)
Low wage firm 1225 1.233*** 1.290%**
(0.009 (0.013) (0.013)
Year (baseline: (i) 2002; (ii) 2002; (iii) 2006)
2003 1242%x 1.318***
(0.013 (0.018)
2004 1565+ 1.716%**
(0.021 (0.037)
2005 181&x+* 2.100***
(0.024 (0.047)
2006 2164***
(0.032
2007 2,76 1.658***
(0.044 (0.032)
2008 37 5Ck** 2.515%**
(0.070 (0.081)
constant 0.03x** 0.031*** 0.045**
(0.038 (0.059) (0.065)
Industry effects Yes Yes Yes
Region effects Yes Yes Yes
rho 060¢ 0.653 0.656
(0.004 (0.007) (0.010)
Log Likelihood -672,528 -343,896 -330,302
No. of observations 2,083,182 1,133,771 949,411
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Notes: Discrete hazard model of firm shutdown Viittn random effects. Hazard ratios reported,
std errors in parenthesis (* p<0.05, ** p<0.01, 1%0.001). Coefficients on aggregate
characteristics of the firm’s workforce, mentioriedSection 3, were included in the

specifications but are omitted from the Table.

Figure 1 Patterns of duration dependence over the 3 peabdsalysis
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Table 5Predicted hazards of firm shutdown between t atigd 2602-2009

Year Micro Small Medium Large Overall
2002-2003 0.047 0.013 0.008 0.005 0.041
2003-2004 0.058 0.017 0.010 0.006 0.051
2004-2005 0.069 0.020 0.011 0.008 0.061
2005-2006  0.084 0.024 0.014 0.009 0.074
2006-2007 0.096 0.027 0.016 0.011 0.084
2007-2008 0.122 0.036 0.021 0.014 0.108
2008-2009 0.167 0.050 0.029 0.019 0.148

Note: mean of predicted hazards by year and firoe ibtained from
estimates of the hazard model as of Table 6, coliimn
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Table 6 Estimates of probabilities of workers becoming upkayed for the period 2002-2009,
and sub-periods 2002-2005 and 2006-2009

2002-2009 2002-2005 2006-2009
(i) (i) (iii)
Log(monthly real wage) 0.06( *** - 0.05Z *** -0.045 ***
(0.000 (0.000 (0.000)
Women 0.01% **= - 0.01% *** -0.008 ***
(0.000 (0.000 (0.000)
Education (baseline: ISCED 1)
ISCED 2 0.01:Z **= 0.01] **= 0.011 ***
(0.000 (0.000 (0.000)
ISCED 3 0.01] **= 0.007 **=* 0.013 ***
(0.000 (0.000 (0.000)
ISCED 5/6 0.03¢€ **=* 0.03¢€ **=* 0.031 ***
(0.001 (0.001 (0.001)
Skill level (baseline: high-skilled)
Medium-skilled 0.00¢ *** 0.00z *** 0.004 ***
(0.000 (0.000 (0.000)
Low-skilled 0.02: *** 0.01€ **=* 0.017 ***
(0.000 (0.000 (0.000)
Temporary contract 0.077 *** 0.06¢ *** 0.064 ***
(0.000 (0.000 (0.000)
Firm size (baseline: micro firms)
Small firm 0.017 *** - 0.007 *** -0.007 **=*
(0.000 (0.001 (0.001)
Medium firm 0.027 **=* - 0.02( *** -0.016 ***
(0.001 (0.001 (0.001)
Large firm 0.03¢ *** - 0.02( *** -0.025 ***
(0.001 (0.001 (0.001)
Ownership status (baseline: private)
Public 0.00¢ *** 0.02: *** -0.010 ***
(0.001 (0.001 (0.001)
Foreign 0.017 **= 0.00¢ **=* 0.0171 ***
(0.000 (0.001 (0.000)
Industry growth (t, t+1) -0.00( ** 0.007 **+ -0.002 ***
(0.000 (0.000 (0.000)
Average wage of firm vs. Average industry wages
High wage firm -0.00¢ **+ - 0.00z *** -0.004 ***
(0.000 (0.000 (0.000)
Low wage firm 0.02¢ **+ 0.01€ *** 0.021 ***
(0.000 (0.000 (0.000)
Year (baseline 2002 in (i) and (ii); 2006 in (iii))
2003 0.03¢ *** 0.03¢ ***
(0.000 (0.000
2004 0.047 *** 0.05E ***
(0.000 (0.000
2005 0.03¢ *** 0.05 ***
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2006

2007

2008

Hazard 2002-2009

rho

No. of observations
mean pun(pu0)

(0.000
0.037 ***
(0.000
0.04E *
(0.000
0.081 ***
(0.001
0.14% ***
(0.005
0.54:
(0.001

16,006,410

a1z
[0.086]

(0.000

0.295 ***
(0.011
0.67:
(0.001
8,643,791
0.081
[0.076

0.032 »+*

(0.000)

0.065 ***

(0.001)

0.094 ***

(0.005)

0.629

(0.002)

7,362,619
0.074

[0.091]

Note: Random effects probit models of probabilitypecoming unemployed controlling for match
(worker-firm) unobserved effects. Standard errorparenthesis; *** p<0.001; ** p<0.01; *p<0.05.
Standard deviations in squared brackets. Furth@rals include: age, tenure, firm growth (t, t+1),
multi-plant firm, industry, and region.

Table 7 Predicted probabilities of unemployment betweemd 1, 2002-2009

Year Micro  Small Medium Large Overall
2002-2003  0.099 0.074 0059 0051  0.070
2003-2004 0.139 0.104  0.083 o0.078  0.100
2004-2005 0152 0.115  0.092  o0.087 0111
2005-2006  0.146 0.109  0.086  0.085  0.106
2006-2007  0.143 0.106  0.083  0.082  0.103
2007-2008  0.169 0.126  0.099  0.099  0.122
2008-2009 0.238 0176 0141 0139  0.172

Note: mean of predicted probabilities of becomingmployed, by year and

firm size, obtained from estimates of the randofeat$ probit model model
as of Table 6, column(i)
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Appendix

Table A.1 Summary statistics of firm-level data: sample meafnsriables for the 3 periods analysed

Variable 2002-2009  2002-2005  2006-2009
Rate of death of firms 0.106 0.096 0.118
Industry growth (t, t+1) (%) 1.911 2.695 0.974
Firm growth (t, t+1) (%) 2.266 3.338 0.986
Prop. High educ (%) 28.454 25.001 32.578
Prop. High skilled (%) 33.369 32.541 34.358
Prop. Medium skilled (%) 37.602 39.350 35.514
Prop. Stable contracts (%) 58.123 58.587 57.570
High wage firm 0.221 0.221 0.220
Low wage firm 0.202 0.202 0.202
Firm size (baseline: micro firms, <10 workers)

Small firm (10 — 49 workers) 0.140 0.144 0.136
Medium firm (50- 249 workers) 0.021 0.021 0.021
Large firm (250+ workers) 0.003 0.003 0.003
Ownership status (baseline: private)

Public 0.001 0.001 0.002
Foreign 0.011 0.010 0.011
Multi-establishment 0.059 0.058 0.061
Industry (baseline: food, beverages & tobacco)

Textiles, clothing, leather 0.035 0.038 0.031
Wood, cork, paper 0.024 0.026 0.022
Non-metallic products 0.016 0.017 0.015
Metal products 0.037 0.040 0.034
Furniture & other manufacture 0.016 0.017 0.016
Electricity, gas, water 0.001 0.000 0.001
Construction 0.152 0.156 0.148
Wholesale & retail trade 0.309 0.313 0.305
Hotels & restaurants 0.116 0.116 0.117
Transport, storage, communications 0.044 0.044 0.045
Post & telecommunications 0.001 0.001 0.001
Financial intermediation 0.008 0.007 0.009
Real estate 0.113 0.105 0.122
Education 0.013 0.012 0.014
Health & social work 0.042 0.040 0.045
Other services 0.053 0.049 0.058
Region (baseline: North coast)

Center Coast 0.164 0.165 0.162
Lisbon and Tagus Valley 0.332 0.333 0.330
Inland 0.125 0.126 0.124
Algarve 0.056 0.055 0.058
Islands 0.037 0.037 0.037
Age of firm (years, baseline 1 year old firms)

2 0.069 0.074 0.062
3 0.065 0.073 0.056
4 0.062 0.071 0.051
5 0.059 0.063 0.053
6 0.056 0.051 0.061
7 0.053 0.046 0.060
8 0.047 0.042 0.053
9 0.040 0.039 0.042
10 0.037 0.036 0.038
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11-20 0.177

21-30 0.176
30+ 0.110
Year

2003 0.133
2004 0.136
2005 0.146
2006 0.148
2007 0.153
2008 0.155

No. of observations

0.140
0.192
0.122

0.244
0.249
0.268

2,083,182 1,133,771

0.221
0.157
0.095

0.335
0.341
949,411

analysed
Variable 2002-2009 2002-2005 2006-2009
Unemployment 0.139 0.143 0.134
Log(monthly) wages 6.552 6.550 6.555
Tenure 7.522 7.550 7.488
Experience 20.797 20.655 20.963
Hazard of firm shutdown 0.035 0.024 0.047
Women 0.442 0.435 0.450
Education (baseline: ISCED1)
ISCED2 0.211 0.197 0.227
ISCED3 0.204 0.188 0.222
ISCED56 0.112 0.097 0.129
Skill (baseline:high-skill)
Medium Skill 0.413 0.427 0.396
Low-skill 0.371 0.365 0.377
Type of contract (baseline: open-end)
Closed-end 0.225 0.206 0.247
Other 0.046 0.052 0.039
Firm wages
High wage firm 0.488 0.497 0.477
Low wage firm 0.114 0.108 0.121
Firm size (baseline: micro firms, <10 workers)
Small firm (10 — 49 workers) 0.282 0.284 0.279
Medium firm (50 — 249 workers) 0.228 0.228 0.228
Large firm (250+ workers) 0.260 0.258 0.263
Multiestablishment 0.357 0.351 0.364
Ownership status (baseline: private)
Public 0.035 0.036 0.034
Foreign 0.101 0.097 0.105
Industry (baseline: food, beverages & tobacco)
Textiles, clothing, leather 0.083 0.092 0.073
Wood, cork, paper 0.030 0.032 0.027
Non-metallic products 0.039 0.041 0.035
Metal products 0.072 0.078 0.066
Furniture & other manufacture 0.017 0.018 0.017
Electricity, gas, water 0.006 0.006 0.005
Construction 0.125 0.126 0.124
Wholesale & retail trade 0.204 0.203 0.205
Hotels & restaurants 0.067 0.065 0.069

Table A.2 Summary statistics of worker-level data: samplamseof variables for the 3 periods
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Transport, storage, communications
Post & telecommunications
Financial intermediation
Real estate

Education

Health & social work

Other services

Region (baseline: North coast)
Center Coast

Lisbon and Tagus Valley
Inland

Algarve

Islands

Year (baseline: 2002)
2003

2004

2005

2006

2007

2008

No. of observations

0.046
0.014
0.033
0.112
0.021
0.058
0.036

0.143
0.414
0.082
0.035
0.039

0.131
0.135
0.147
0.149
0.154
0.157

0.046
0.015
0.033
0.103
0.019
0.051
0.034

0.146
0.412
0.082
0.033
0.039

0.243
0.251
0.272

16,006,410 8,643,791

0.046
0.012
0.033
0.123
0.024
0.065
0.039

0.139
0.415
0.083
0.036
0.039

0.334
0.342
7,362,619
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