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I ntroduction

A large literature has established the importarfdenoployment Protection Legislation (EPL) in
affecting job flows by reducing both workers’ higirand firing. Given that EPL represents an
obstacle to the reallocation of resources, it @upible that it also has a bearing on firms’
investment decisions, on the capital-labour ratid, &eventually, on productivityHowever, if
EPL affects the pattern of investment and capitaumulation, a natural question — left so far
unaddressed by the literature — concerns the ingfaihancial market imperfections on firms’
response to more stringent employment protecti@vipions. The ability to adjust the capital
stock or to adopt new technologies in the facetwéter EPL is in fact likely to be different in
firms that have access to credit rather than firaliycconstrained firms. Financially constrained
firms may, for example, be unable to channel abirthnternal resources to productive

investments when an increase in EPL raises lalmsis @and workers’ bargaining power.

The purpose of this paper is to provide an empiram@alysis of the effects of financing
constraints on the adjustment of capital and laliluesponse to a change in EPL. We analyze
the joint effect of EPL and financial market imptions on investment, capital-labour
substitution, labour productivity and job reallaoatin a cross-country framework. In the spirit
of Rajan and Zingales (1998) and Ciccone and Papamu (2006), we exploit variation in the
need for reallocation at the sectoral and aggrelgatd to assess the average effect of EPL on
firms’ policies. Then, exploiting firm-level inforation on the availability of firms’ internal
resources we build different variables measurimgdi liquidity (operating cash-flow and net
liquid assets) and study if the effect of EPL iosger in firms with lower levels of internal

resources that are therefore more likely to benforedly constrained.

While there is a growing consensus in the empiritatature around the idea that employment
protection regulations have important effects onpleyment adjustment, relatively little is
known about the effects of employment protectionrmsestment, capital deepening and labour
productivity. Only recently these issues have nesxbiattention. Bassanini et al. (2009) look at
the effect of EPL on job reallocation and TFP, gaimdustry-level data (EUKLEMS) and find a
negative effect of EPL on TFP. Auteral. (2007) study the US case and, exploiting microdata,
find that after an increase in EPL capital deepgimicreases and TFP declines.

! See Autor et al. (2007), Bassanini et al. (2088}l Cingano et al. (2008), discussed in the neticse
2



This paper focuses on the role of financial mankgterfections in shaping the response of firms
to EPL. In our case, the use of firm-level datacigcial not only to control for firm-level
heterogeneity but also — and most importantly adieieve identification of the effect of interest,
namely the interaction between firm availability afternal finance (financial market
imperfections) and aggregate EPL (labor markettibms). To this aim, we exploit the
availability of firm-level information from Amadewsata which is, to the best of our knowledge,
the only available source of comparable firm-lem&rmation on balance sheets for countries for

which we also have information on the nationwidesleof EPL.

One reason for the lack of studies on the effeCERL on investment and capital deepening is
that, while theoretical models offer clear preding regarding the effects of adjustment costs on
job turnover, they provide no guidance on the etqbeffects of employment protection laws on
capital investment, the capital-labour ratio andduoictivity. Moreover, both the theoretical and
empirical literature are virtually silent on thearaction between financial markets and EPL, as

discussed in the literature section.

In general the presence of dismissal costs wierdirms’ adjustments costs. For this reason
firms may have incentives to distort their prodactchoices toward the more flexible input, thus
substituting labour for capital. On the other haB®L may strengthen workers’ bargaining
power and exacerbate the “hold up” problem typafahvestment decisions, resulting in less in-
vestment per worker. Hence, for a given technolafiyngent firing costs might result in less
capital per worker. However, when firms can adaptrttechnologies, higher EPL should favour
the adoption of more capital-intensive technologiethe longer run. The final result on invest-
ment (and therefore the capital-labour ratio inldreg run) is ambiguous and may therefore de-

pend on workers’ bargaining power and on the tipanf the data.

EPL will also typically have an ambiguous effectlabhour productivity: if dismissal protections
induce firms to retain (some) unproductive workéngs will cause a decline in labour productiv-
ity, ceteris paribus. Offsetting this factor, employment protection motly protects workers, it

also induces human capital accumulation and thpsawes productivity (Belot et al. 2007). Fur-
thermore firms may screen new hires more stringemtien firing costs are high, leading to a fa-

vourable compositional shift in the productivitytbe employed workforce.

The first part of this paper assesses the averfiget of EPL on investment, the capital-labour

ratio and labour productivity using Amadeus datalldwing Rajan and Zingales (1998), our es-



timates exploit both variation in the regulatiomass countries and the different relevance of the
constraints imposed by regulation on firms in difg sectors. We estimate the role of EPL look-
ing at whether its impact is greater in industuideere, in the absence of regulations, job realloca-
tion would be higher. Exploiting the possibility talculate job flows in different countries and
industries from firm-level data, the “intrinsic” geee of volatility at the industry level is meas-
ured computing industry job reallocation in a hypmical frictionless country with no employ-

ment regulation that faces world-average reallocashocks (Ciccone and Papaioannou, 2006).

The analysis on firms’ choices of capital and labioputs shows that, on average, EPL reduces
investment per worker, capital per worker and messlabour productivity (value added per
worker) in high reallocation sectors relative tovlceallocation sectors. The estimated effects are
non-negligible. Reducing employment protection frma level prevailing in Greece in 1997 to
that observed in Ireland in the same year (thift shirespond to the 90th to the 10th percentile
of the country-by-year EPL distribution in our sd&)gncreases capital intensity in industries at
the 10th relative to industries at the 90th peiitzwf the reallocation distribution by 12%. The
same exercise would imply an increase in investrpentworker and in value added per worker
in high relative to low turnover industries by 6.&%d 8.6%, respectively. As most previous lit-
erature, we also find that EPL raises adjustmests¢c@s we find that EPL reduces job flows pro-

portionately more in industries that require a keiglevel of reallocation.

Once the average effects of EPL are establisheghutved test the main hypothesis of the paper,
namely that financial market imperfections affeanht’ responses to shocks in countries and sec-
tors that are differently affected by EPL. We buikb different firm-level measures of financial
liquidity, one based on flows (cash-flow) and orasdxl on stocks (net liquid assets). As the fi-
nancial variables that measure liquidity vary & fihm level, we are able to control for any time-
invariant unobserved firm characteristics that raégct our dependent variables and are corre-
lated with the level of firms’ internal resourceg using firms fixed effects, thus fully exploiting

the firm-level dimension of the dataset.

We first show that the mere presence of an intenadcerm between EPL and firm-level meas-
ures of liquidity in the estimating equation does alter the previous result that EPL has a nega-
tive significant impact on our dependent varialiteligh reallocation sectors relative to low real-
location sectors. However, if we do not control fmobserved heterogeneity, we also find that
the negative effect of EPL on the capital-labouiores larger the higher the level of internal re-

sources of the firm. This counterintuitive effestlikely driven by composition effects at the in-
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dustry level, as firms producing larger cash-flost anly have higher collateral and easier access
to credit, but are also different along other disiens, such as growth prospects and exporting
propensity. In fact, when we move to a specificatioat includes firms fixed effects to control
for firms’ time-invariant unobserved characteristand identify the effects of EPL from contrasts
of within-firm changes, we find that EPL still rezks the capital-labour ratio, but less so in firms
with higher internal resources (as measured eliligrash-flow or by net liquid assets). This re-
sult seems to favour the interpretation that fil@n@onstraints exacerbate the negative effects of
EPL on capital deepening. However, we take thidifig as suggestive but only tentative as,
when we turn to investments, we find only weakafify) evidence of a differential effect of EPL
on firms with different levels of liquid resourcesresult possibly due to the lumpiness of the in-
vestment process, which deserves further exploraimally, neither value added per worker nor
job reallocation are affected differentially by ERLfirms with different levels of internal re-

sources.

Policy Implications

Our paper delivers potentially important policy ioptions. The debate on the role of EPL needs
to consider not only the direct effect on employtrigows, but also the indirect impact due to
distorted investment incentives. Investment subsidisually do not take into account the

possible distortions induced by EPL and therefoay e excessive or insufficient.

Our findings potentially bear on the observed défees in the speed of structural change across
developed countries (Rogerson, 2008): the distarteentives for capital investment and their
productivity effects may slow down the structurbhoge from manufacturing industries towards
services. Since most of the employment growth acouthe service sector, these distortions may

reduce employment growth, efficiency and incomengino

Regarding the interaction with financial marketsng with low levels of liquid assets may have
reduced ability to adjust their capital stock; thificult substitution of capital for labour might
lead to a decrease in the productivity of the eygdloworkers. The obvious policy implication is
that EPL is more harmful for liquidity constrainédms, or for sectors and countries where
access to external credit is more difficult, andiqses to alleviate the effects of EPL should be
targeted there (or alternatively that financial stoaints should be first softened for those same

firms and sectors). However it is also true thakt pRovides insurance to workers against firing.



Hence, from the point of view of overalefare, employment protection policies should be

jointly evaluated with financial market frictions the classic efficiency-equity trade-off.

The paper is structured as follows: Section 2 resithe literature and the various mechanisms
which link EPL to investment in capital and to lab@roductivity yielding ambiguous results for
both. Section 3 illustrates the research method cisclisses the identification strategy, while
Section 4 introduces the data used for the studgti® 5 presents the basic results on the
average effect of EPL while section 6 discussedifferential effects in financially sound vs.
financially fragile firms. Section 7 provides somabustness checks and extends the analysis to
examine the differential role of employment proi@ctfor temporary and permanent workers.

Section 8 discusses the policy implications ancchates.

2. Theoretical Consider ationsand Previous Empirical Literature

In this section we review part of a very largerlterre on the economic impact of EPL, focussing
on the expected effects on (1) investment and aalpibour substitution and (2) labour
productivity. Models of labour demand in the preserof adjustment costs unambiguously
predict a negative impact of firing restrictions fimng and hiring decisions (Bertola, 1990). The
effects of EPL on job reallocation (the sum of fenjpb creation and (absolute levels of) job
destruction) have been extensively studied in thpiecal literature, and consequently they are
not the focus of this paper. It suffices to say thare is quite a consensus on the negative sffect
of EPL on job reallocation. Among the recent engairipapers, Autor et al. (2006) and Kugler
and Pica (2008) study the impact of EPL on employtmeallocation at the firm level in the US
and ltaly, respectively. At the cross-country lev@bmez-Salvador et al. (2004), Micco and
Pages (2004) and Haltiwanger et al. (2006) amohgrstexploit cross-country differences in

EPL to establish a negative relationship betwebrflws and firing restrictions.
2.1 EPL, investment and capital-labour substitution

As argued in the introduction, there are theoreteasons to expect an ambiguous effect of EPL

on the capital labour ratio.

First, notice that firing costs are likely to pugh labour costs even though labour may bear part
of the burden via lower wages. For instance, senerpayments and notice periods are a transfer
from the firm to the worker, and it is likely thatorkers at least partially compensate firms for

this transfer (Leonardi and Pica, 2008). Also th& tomponent of firing costs does not
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necessarily raise labour costs one to one in cesntvith an experience rating scheme, as the
receipts can be used to compensate firmsomger unemployment insurance premiums (as in
Blanchard and Tirole, 2004).

While in perfect labour markets an increase indbst of labour will imply substitution of labour
with more capital, in models with wage bargainirggween workers and firms there may be the
opposite effect. When there is wage bargaining kersr will use the protection of EPL to claim
higher wages (Bentolila and Dolado 1994, and G#tilaand Violante 2005). EPL will strengthen
the outside option of workers and worsen the oatsiption of firms in the wage bargain. As a

result, EPL may result in a higher bargained wage.

When EPL pushes up labour costs, because it i<@alacost or because the government or
workers do not fully compensate firms for theimsgers, firms will reduce their hiring until ex-

pected costs are in line with expected profits mgaid/or will reduce their investment. In models
with capital investment an increase of EPL andhef hargained wage gives rise to a “hold up”

problem.

If workers and employers meet in a random, costbc@ss, some investment decisions have to
be takenafter a worker (of a given skill level) has been locasel hired: and since replacing
that worker would be costly, the worker can in gahdry and bargain for higher wages if
investment increases the job’s productivity. Thekayer is ‘held up’ by the worker, who lowers
the employer’s private returns to investment arerdfore his/her incentive to invest (Bertola
1994).

A different case arises in the longer run when dirane not held up by irreversible investments
and technology adoption becomes an issue. Morer&#dns that labour is more costly and when
adopting new technologies firms will choose moreited intensive technologies (see among
others Caballero and Hammour, 1998, Alesina andaZ&006 and Koeniger and Leonardi,
2007).

2.2 EPL and labour productivity

The impact of EPL on labour productivity is also,principle, ambiguous. On the one side, EPL
hampers the reallocation of workers and jobs acrudgstries and firms. Therefore, when the
importance of reallocation for productivity is largproductivity falls. On the other side, EPL
may have a positive effect on productivity via speenvestments and learning-by-doing. Mixed
results are instead found in studies that focupatial EPL reform via the introduction of tem-
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porary contracts. A screening period of temporamtiacts may lead to better matches, increas-
ing productivity, but the incentives for specifitvestments and the period for learning-by-doing

may fall, reducing productivity.
a) Considerations suggesting a negative effect of &®Pproductivity

More stringent EPL may reduce productivity becaokésclerosis’ in the production structure
(i.e. EPL is an obstacle to reallocation of acyivatross industries and to risk-taking), because
higher skill losses during longer periods of unemgpient, or because employees, shielded from

a possible layoff due to firing costs, tend to klain the job more often.

As to reallocation and risk-taking, according tahéll and Layard (1999)here seems to be no
evidence that either stricter labour standards or employment protection lowers productivity
growth rates. For their empirical analysis, Nickell and Layarde aggregate data for 20 OECD
countries observed in the period 1976-1992. In sepeifications they actually find a positive
effect of EPL on the growth rate of labour prodwutyi but this effect disappears in other specifi-

cations.

Other papers emphasize the effects of EPL on ezl via entry and exit of firms. Hopenhayn
and Rogerson (1993) show how the distortion indunediring restrictions pushes firms to use
resources less efficiently. As a result, employniewels adjust at a lower speed and productivity
is reduced. Poschke (2007) emphasises the rolieired tosts in the selection of the most effi-
cient firms and the exit decision of low produdiyfirms, if exiting firms cannot avoid paying
them. Samaniego (2006) claims that firing reswitsi are more costly in industries characterised
by rapid technological change such as ICT. Countnbere regulations are more stringent will

therefore tend to specialise in industries withosvgate of technical change.

Some studies emphasize the obstacle of EPL to takeerisky activities. Bartelsman and
Hinloopen (2005) find that EPL has a significangai@ve effect on investments in ICT. They run
regressions using data for 13 OECD countries ferpriod 1991-2000. They conclude that EPL
reduces the incentive for firms to invest in innbva activities with high returns and a high risk
of failure because firms want to avoid the riskpal/ing high firing costs. Saint-Paul (2002) ar-
gues that high firing costs may induce secondanpvation that improves existing products

rather than introducing riskier ones.



Ichino and Riphahn (2005) and Riphahn (2005) cltiat layoff protection (or the lack thereof
during the probation period) might also affect pratvity by reducing worker effort because

there is less threat of layoff in response to peork performance or absenteeism.
b) Considerations suggesting a positive effect of BRIproductivity

More stringent EPL may also promote specific iniresits and result in more learning-by-doing,
which may increase productivity. EPL also providesirance against uninsurable labour income

risk, and this may allow for better search of jobs.

Belot et al. (2007) propose a framework where, by providing aoldal job security, protection
against dismissal may increase workers’ incentiicesnvest in firm-specific human capital,
therefore enhancing productivity. On the other hdmgher firing costs raise separation costs, in-
crease the bargaining power of the worker, andetheraise wages. Only at low levels of em-
ployment protection is an increase in EPL bendfittigroductivity-growth, and the positive ef-

fects of employment protection are larger in sectanere firm-specific skills matter more.

Wasmer (2006) suggests that by inducing substitufospecific for general skills, firing restric-
tions may have a negative effect on productivityewhvorkers need to be reallocated across in-
dustries and industry-specific skills become uselésgos (2006) claims that if stringent EPL
raises reservation wages, average productivityicerease simply because firms become more

selective and less productive matches are noseshli

Bertola (2004) shows that the additional insuranaeseverance pay may also result in a produc-
tivity gain in the spirit of Acemoglu and Shimer9d9), making workers more willing to leave

their low-productive job to look for a more prodivetone.

The empirical part of most of the papers reviewedresent at all, is based on cross-country re-
gressions on aggregate outcomes. However, thisoapiprpotentially suffers from well-known
severe problems. First of all, reverse causalitg:dtrictness of EPL may depend on labour mar-
ket conditions. Second, omitted variables may thasresults: EPL may pick up the effect of
other factors unobserved by the econometriciandhaé the cross-country differences in labour
market performance. Third, most studies focus oeralEPL, without distinguishing between

EPL provisions for fixed-term and permanent corrac

As far as we know, very few studies go beyond aguletvel data. Scarpett al. (2002) analyse
the effects of EPL and centralized bargaining om foroductivity and firm dynamics using har-

monized data for 17 manufacturing industries inct8ntries, over the period 1984-1998. They
9



find that strict EPL has a significant negative aapon productivity only in countries with an in-
termediate degree of centralisation/coordinatiowage bargaining.

Autor et al. (2007) study the impact of adoption of wrongfulatiarge protection norms in the
US, using cross-state differences in the timingadption. Exploiting microdata, they find that
capital deepening is increased while TFP is reduQe@ntitatively, they calculate a drop in pro-
ductivity, with an average elasticity in the ora#r0.03 to 0.04. Similar findings are provided by
Cinganoet al. (2008) using Italian data to examine a 1990 reftirat raised dismissal costs for

firms with fewer than 15 employees only.

Micco and Pagés (2004) analyse the difference énetfiects of EPL across sectors within a
certain country. They argue that EPL is more bigdim sectors that are more susceptible to
technological and demand shocks. They use datthéomanufacturing sector for 18 countries
during the 1980s and 1990s, and find a negatiaioakship between layoff costs and the level of
labour productivity especially in those sectordwhitgher needs for flexibility.

The paper closest to ours is Bassanini et al. (R08Bich uses sectoral harmonized data from
EUKLEMS for 17 industries in 18 industrial econos@ver the past two decades. They consider
EPL together with other labour market instituticarsd the extent to which EPL is binding in
particular industries. They find a negative effettEPL on total factor productivity (TFP) and
conclude that reforms of overly strict dismissajulation in many OECD countries can be
justified on the grounds of fostering TFP growth.

3. Empirical Framework

In order to describe the identification strateggtthllows us to estimate the joint effect of labour
and financial market imperfections, we proceedwio steps. In section 3.1 we describe the
identification strategy of EPL neglecting credit mkets, and in section 3.2 we extend our

empirical framework to allow for the presence ofigerfect) capital markets.
3.1 Identification of the average effect of EPL on firm-level outcomes

Our empirical strategy relies on a well-establishpdroach developed in the finance literature by
Rajan and Zingales (1998) and recently adoptedhour studies (see Micco et al. 2004, Fonseca
and Utrero, 2006, Haltiwanger et al. 2006 and Bassa&t al., 2009) to estimate the impact of

some country characteristic (often, measures aflagign) on economic performance accounting
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for geographical- and technological-specific timedriant unobservables. The basic idea
underlying the approach is to exploit the fact tivaile theamount of regulation is given for all
firms within a country, itsmpact could be different if, due to technological chaeaistics or to
the incidence of aggregate shocks, firms do differto the frequency or amount of required
labour reallocation. In this case, the importanteemployment protection legislation can be
inferred by looking at whether firms requiring maesallocation see a better performance in

countries with less restrictive legislation.

The main problem with this approach is recoveringolausible measure of employment
reallocation requirements. Job flows are in fadtaustomarily included among official statistics
and even if they were observable at the firm orustg level, they would likely reflect
idiosyncratic components endogenous to the leveEPE in each country. This implies they
would in general not just reflect the amount oflloeation of a frictionless environment, where
the extent of yearly flows only responds to, saghnological firm or industry differences.
Hence, using actual labour reallocation is likelyield biased estimates of the impact of EPL on
performance. Following the influential study of Ba&j and Zingales (1998) on financial
development, one popular approach to this probkemo iproxy for firms’ characteristics in the
absence of distortions using data from a flexibgkat economy. For example, Micco and Pages
(2004), Haltiwanger et al. (2006) and Bassanirale{2009) use reallocation figures computed
for US industries. Their underlying assumption l&tt such baseline should proxy for the
technological and market driven employment reatiocaacross industries in the absence of

policy-induced costs of adjustment.

Applying this approach implies estimating the stdddifferences-in-differences specification of

studies exploiting cross-country cross-industryadat

Yg = (ES X BenchFlow, )3+ ESQ+ Xy + f + 1y + 4 + D + £ (1)

ijt

where Y is the outcome variable of firinin countryc, industryj at timet; E% is a country-
varying index of employment protection legislati@denchFlow; is the extent of “intrinsic” job
reallocation in sectgr (below we describe the different proxies usechia paper). The various

specifications encompass different sets of yeamdustry- and country- effects

(respectively,, i, %) and their interaction®. The matrix XS includes firm-level control

variables and, is the residual. We take care of the intra-clusterelation of standard errors.

11



Equation (1) allows to estimate the average efdédEPL exploiting variability at the country-
sector-time level in the relationship between emplent legislation and outcomes. At this stage,
we do not include firms fixed effects because theyld wash away all the industry by country
variation making the identification of the varialgkinterest Exbenchflow) rely only on the (lim-

ited) time variation of the EPL index.

The coefficient in equation (1) captures the effect of employnregulation on the variable of
interest. One way to interprétis thinking of the average difference in the vialeaof interesty
between two industries characterized by high amdrkallocation flows (say, corresponding to
the 18" and 98' percentile of the observed distribution, respetyix Then estimates df in
equation (1) can be thought of as the implied ckaig such differential as employment
protection is increased by an arbitrary amount ,(ssyuivalent to the 1B90" difference

observed across countries).

Following the standard benchmark-country approaabulev require proxying the sectoral
intrinsic need for job reallocation using data frome most flexible market economy available
(the US or, in our sample, the UK). The appropnass of the benchmark-country approach can
however be questioned along two dimensions. Rhstyalidity of the benchmark hinges on the
representativeness of the industry in the benchroawkitry, within the set of countries covered
in the sample. Even if US reallocation rates invem industry are a good proxy of the intrinsic
needs of reallocation in that sector, it might be tase that within sector heterogeneity across
countries limits the comparative exercise. An examiflustrates well this problem. If the
researcher is using benchmark flows measures a2-thgit industry level of aggregation, the
reallocation in sector 35 “Manufacture of TranspBdquipment” in the US, would serve as
benchmark reallocation for the remaining countireshe sample. However, going finer in the
industry classification one finds that industryi8tomposed, among others, of sub-sectors 3511
“Building and repairing ships and boats”, 3530, ‘Méacture of aircraft and spacecraft” and
3542 “Manufacture of bicycles”. The benchmarkingjuiees that either intrinsic needs of
reallocation in the three sub-sectors are simdathat the average within sector industry mix in
every country in the sample is well proxied by #werage industry mix in the US. A finer level

of aggregation of the benchmark would limit thisigem.

Second, the benchmark-country approach has beestiqued for representing a measure of
short- rather than long-term industry-differencEsihan and Love, 2003). This would imply in

our case that the benchmark constitutes a noisyypsbfrictionless (or technological) industry
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reallocation requirements. In a recent paper, Qiecand Papaioannou (2006) have formalized
this problem by showing that if the benchmark e among other factors, idiosyncratic
shocks, then the measurement error stemming froomtoebenchmarking can induce both
upward and downward biases in the estimatesinf(1). In our case, if employment reallocation
across industries in the benchmark country coeelatore closely with reallocation in low-EPL
countries than in high-EPL countries, then one infigid significant effects of regulation even if
there were not.

To circumvent the problem Ciccone and Papaioan2060§, 2007) proposed a methodology to
construct a world-average benchmark measure nlgctielg idiosyncratic factors specific to a
country or regulatory environment. Exploiting thea#ability of industry (or firm-) specific
figures of job reallocationlR., such a measure can be obtained in our case seye®b
reallocation measured at a detailed industry lewelcountry dummies interacted with time

dummies, industry dummies and industry dummiesacted with country-level EPL:
JR =a, + A\ +,Ef +0U5 (2)

where the interaction terrél x E allows to absorb the marginal effect of employnyotection

on job reallocation in each indusiryand A accounts for time-varying differences at the count
level. Henceq, captures the extent of industry job reallocatiomioountry not subject to firing

restrictions (we are controlling for EPL), whichgabject to world average supply and demand
shocks. This is the measure of frictionless setteedlocation BenchFlow; = c?j) in equation (1)
that will be used in the paper. Hence, we collapge firm level data (described below) at
country-industry-year cells and run a regressidiodong equation (2) in order to extract the

a,’s. The job reallocation rate is defined, followibgvis and Haltiwanger (1990), as

e'c't - e'c't—1|
R =22 ——
ioc St +th—1
where subscripts are defined as above. In ordpreserve a minimal level of representativeness

in each cell, we drop all cells where job reallamatvas computed for less than 10 firms.

While the Ciccone-Papaioannou methodology allowsicarg country-specific idiosyncrasies,
its main limitation is that, since no country inr@ample has zero EPL, it computes trustworthy

frictionless rates only under the assumption thatod-sample predictions are reliable. For this

13



reason, we check the robustness of this approaclusing as an alternative benchmark the
sectoral job reallocation rates (averaged over)timhé¢he country with the lowest level of EPL in
our samplé. Comparing the results obtained using the two radtitre measures is interesting to

assess to what extent widely used benchmark-copniies reflect idiosyncratic shocks.

Figure 1 below depicts the relationship betweemadgobb reallocation in the UK, the country
with the lowest level of EPL in our sample, meaduatthe 4-digit industry level (more than 400
sectors) with the measure obtained following equafR). The picture shows that the actual UK
job reallocation rate and the Ciccone-Papaioan806Q07) “frictionless” job reallocation measure
are strongly positively related. The slope of tinedr fit (dotted line) is positive and significant
Although the relationship between both measurg®sitive and significant, it is different from a
hypothetical 45% line, suggesting that UK job floare a mix of world average and idiosyncratic

needs for reallocation.

Proxies used for job reallocation
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od -7 [Regression coefficient {st_err.} of Tinear fit- .55 [.05762] |
-2 -1 ] A 2

Ciccone-Papaioannou 2007

Figure 1. Job reallocation in UK and world-aver&iecone-Papaioannou (2007) measure.

2 One can argue that the frictionless measure usihgwithin sample countries has an endogeneity leraband
that, insofar as the driving variable appears t&B& on regular contracts, benchmarks based orfftaymuld be
more pertinent than benchmarks based on turnoeereffample services are notoriously high turnovetr low

layoff industries). To address this problem we alsed the sectoral layoff rates from the US (a trquexternal to
the sample) taken from Bassanini et al. (2009)raslternative benchmark. Specifications based anrtteasure
give insignificant but qualitatively similar ressitThis is likely due to the fact that this meadaravailable only for
16 sector, rather than for the more than 400 seatgplied by the Amadeus 4-digit disaggregation.
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Finally, notice that there might be an issue ofagheity of regulations. It is likely, for example,

that countries that experience high turnover ratage a high demand for strict employment pro-
tection legislation. Alternatively, countries withw employment creation may tend to protect ex-
isting jobs. An attempt to address the problemgigistrumental variables can be found in Bas-
sanini et al. (2009). Our approach allows us toametry (by time) and sector fixed effects to
control for all observable and unobservable couatry sector characteristics. In particular, it al-
lows to control for differences in country and seatutput volatility, thus alleviating the poten-

tial problem of endogeneity of regulations presantross-country regressions. In fact to claim
endogeneity in our approach, one would have toeatlgat across countries a high level of turn-
over or low job creation in some sectors determtheslevel of employment protection in the

whole country.
3.2 ldentification of thejoint effect of EPL and financial mar ket imperfections

As explained in the introduction, the main conttiba of our analysis lies in the study of the
joint effect of EPL (labour market frictions) and fingalaonstraints on the capital-labour ratio,
investment and labour productivity. We thereforiateeto the large literature that looks at the
determinants of capital investment and finds actesise credit market to be one of the impor-
tant factors affecting investment.

Most empirical studies of investment and finanatogstraints, in the tradition of Fazzari, Hub-
bard and Petersen (1988) typically regress a meadgunvestment on a measure of investment
opportunities (Tobin's)) as well as a measure of cash flow, i.e. theyrede the sensitivity of
investment to cash flow conditional opn These empirical specifications imply that, in iz
sence of financing constraints, investment is {ikelbe subject to adjustment costs that prevent
the capital stock adjusting continuously to mammtaguality between the marginal revenue
product and the user cost of capital. In the alsendéinancial frictions, Tobin’g| is a sufficient
statistic for investment opportunities, which med#mest nothing buty should matter in invest-
ment equations. A positive correlation between stveent and liquidity, conditional og, is
therefore taken as evidence of the presence afidiabmarket imperfections that prevent posi-

tive net present value projects to be financedsipbsbecause of moral hazard problems.

In this paper, differently, we study the joint effeof EPL and financial constraints on the out-

come variables i.e. the differential effect of EBh all outcome variables for financially con-
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strained firms. The impact of credit and labour kedrimperfections on investment has been
theoretically analyzed in Renddn (2004) and in Wersamd Weil (2004), who showed that job

creation is limited by financing constraints evernhe presence of a flexible labour market.

There are not many papers that investigate emfpyritge joint influence of imperfect financial

and labour markets on investment, with the excaptioCalcagnini and Giombini (2008). Their
results show a negative correlation between EPel¢eand investments. In particular they find
that firms facing negative shocks see their financonstraints worsening in countries with

greater labour market rigidities.

The interaction of financial frictions and EPL isatiated in our cross-country panel data
framework exploiting the interaction between labaad financial market imperfectiorss the
firmlevel. To this purpose we augment our baseline spetditgdl) with theoperating cash-
flow of firm i at any observed ye&il. We take the lagged value of cash-flow in orndemake
sure that we measure liquidibgfore investments are made. Otherwise, reverse causadijybe

at work since high investments may generate lowltewof liquidity. We interact cash-flow with
EPL andBenchflows separately, and with their interacti&@®LxBenchflows, as described in the

following equation:

Y;i = (ES xBenchFlow,)d, + (ES xCF;,)d, + (CF;_, x BenchFlow,)d, +
+(Ef % CFiji—l x BenchFlow; )9, + E'g +CFi.q + BROA,, + 1 +D + Ei‘j:t

ijt

3)

where

. _ CashFlowj,
"7 Fixed Assets!,_,

andD is a vector of dummy variables including countgyy®ar interactions. The coefficiedy

of third level interaction ternE’ x CF;_, x BenchFlow, Faptures the effect of a change in EPL

on investment — and on the other dependent vasabla firms with different levels of internal
resources in sectors with different volatilities employment. If higher levels of internal
resources facilitate capital deepening (as in presef credit constraints) then this interaction

term should positively enter the investment perk@oandK/L equations.

Since computing Tobin’s| requires information on the market value of threnfiand the vast
majority of firms in our sample are unlisted, inisthwork we will measure investment

opportunities with the rate of Return on Assets fRequation 3).
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Note that our specifications now include firm leViged effects, since the variable of interest in
this case is not an aggregate variable as in tnaqurs specification, but varies over tinvghin
firms. In this context, it becomes crucial to control fainy unobserved factor that remains
constant within firms and might be correlated witk cash flow measure. One may in fact argue
that firms able to produce a higher cash-flow héMeeasier access to credit but (2) are also
typically larger and (3) behave differently alongmy (unobservable) dimensions. To the extent

that these unobserved factors are time invaribay, &re accounted for by firms fixed effects.

To test the robustness of our results we use twasores of internal resources. The first is
operating cash-flow. The second, following Cled&gyel and Raith (2005), is a stock measure of

liquidity callednet liquid assets, described in detail in the robustness section.

4. Data description

Our main data source is Amadeus, a firm level datecollected by the Bureau van Dijk (BvD)
containing balance-sheet information of Europeamdf The information is gathered by
specialized national service providers and is hanaged applying uniform formats in order to
allow accurate cross-country comparisons. We ukedargest version of Amadeus in its 2006
DVD format, which covers firms of all sizes for tperiod 1994-2005. However, the coverage
prior to 1997 is relatively limited. Similarly, EPdlata is only available up to 2003. Hence, we
restrict the analysis to the period 1997-2003,rbhtistness checks adding these additional years
are provided in Section 7. The 14 countries undedysare: Belgium, the Czeck Republic,
Denmark, Finland, France, Germany, Greece, Itdlg, Netherlands, Poland, Portugal, Spain,
Sweden and the United Kingdom.

The limitations of this firm-level dataset are wtiown. First, what the data company is able to
report depends on how demanding the accountinglatds of a country are and which firms in-

deed report. Therefore, without any doubt, the dangpbiased toward countries with more de-

3 See Messina and Vallanti (2007) and Konings e{2405) for descriptions of Amadeus in differeasearch
contexts. Giannangeli and GOomez-Salvador (2008) As®deus in an study of the sources of growth in
manufacturing productivity in five European couegti

* We tried to cover all countries in Amadeus for ethiEPL data from the OECD was available. Austrid an
Germany constitute special cases in Amadeus. Moss fin these two countries have limited informatian their
balance sheets, including employment and very feantial items. After data cleaning, this resuttdrisufficient
observations in the case of Austria for most of $pecifications. Hence, Austria is dropped from #malysis.
Slovakia, Ireland and Hungary were also droppedtdismall samples. There are very few German fionsin the
sample, but sufficient to be present in most coungear and sector cells. The analysis in the papaudes
Germany, and robustness checks excluding spedifintdes are discussed at the end of the paper.
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manding accounting standards and more transpares. fif anything, this sample selection bias
should make it harder to find a significant impattinancial market imperfections on firms’ re-
sponse to stricter EPL. Moreover, in any given ¢oyrthe sample may not be representative of
the underlying population. In principle this proile€ould be addressed by cross-checking our re-
sults (at least those not involving firm-specifieasures among the variables of interest) against
estimates obtained running the corresponding remgmes at a more aggregate level using infor-
mation from country-industry datasets. In practibés strategy is largely undermined by the sig-
nificant lack of data on investment and capitatksoat the industry level. For example, the in-
creasingly used Euklems dataset assembling indlestey accounts for EU members at a 2-digit
level of disaggregation lacks information on cdpstack for countries as France, Spain and Bel-
gium, which constitute a relevant share of obs@&matin our sample. Unfortunately, the OECD
Stan dataset, a possible alternative source ofad&ta though with a coarser industry breakdown,
also present a significant fraction of missing eslas regards the stock of capital. To get reas-
sured that Amadeus firms does not completely missgmt the population distribution we ag-
gregated our data to the corresponding Euklemssinglevel breakdown and computed correla-
tions between country-industry shares of employnaewt value added in the two datasets (such
information is available in Euklems for all couesiin our sample). In 2003, the correlation is

0.44 in the case of employment and 0.35 in the casalue added.

Despite the above described limitations the usémfdeus is becoming widespread in the
economic profession for several reasons. Firstrebkassification of the balance sheets appears
reliable, since no attempt is made to reconstiteats that are missing from the original balance
sheets or difficult to reconstruct. In fact, mangrigbles are missing, especially for firms
incorporated in countries where accounting prastiaee less transparent. Another important
advantage of Amadeus is that most of the firmsudet! in the data set are private, allowing to
focus on a sample that is more representative tharlisted companies typically analysed in
studies on credit markets (see Rajan and ZingaR35 and Boot, et al., 2001). This naturally
entails some shortcomings given that the infornmatigailable for private firms is less detailed.
Moreover, since private firms are not traded, drdpk values are available and it is not possible
to evaluate the market values of debt ratios, wiohld provide useful additional information.
However, this shortcoming are not likely to hamiher analysis because previous studies (Rajan
and Zingales, 1995 and Boot, et al., 2001) do mat &ny significant differences in factors

correlated with debt to book and market capital.
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For the aims of this paper the advantages of lgpkina panel of balance sheet data for firms in
different countries largely prevail over the disadtages. First and foremost, the availability of
balance sheet data allows us to study whether anghat extent labour market regulation
interacts with financial constraints when firmsatet aggregate or idiosyncratic shocks. This
analysis simply cannot be performed on sectorahd&econd, even when focusing on the
average effects of employment protection, the us@rm-level data is advisable, as one can
account for industry and country specific unobsérelearacteristics in ways that studies based on
aggregate data are unable to correct for. This sake study less subject to miss-specification
and omitted variable biases. Finally, the firm-leglata is classified at a very detailed industry
dimension (4-digit NACE classification). The poski of constructing the benchmark
“frictionless” job flow measure at such a refinedél of aggregation helps us limiting possible

problems of comparability of industries discussiedve.
4.1 Descriptive Statistics

Figure 2 reports the average values of our vargabfenterest by country, thus giving a visual
representation of the descriptive statistics byntgupresented in Table 1. The upper left panel
reports both EPL levels (averages in 1997-2003) cdrahges (from 1997 to 2003) and shows
that the United Kingdom displays the lowest leveE®L in our sample period while Portugal
displays the highest. It is noteworthy (and alsd-@own) that EPL varies very little over time.
The upper left panel of Figure 2 shows that mosintiees display very little or no variation of
EPL over time, with the exception of Italy. Tablevhich reports descriptive statistics by year,
shows that average EPL ranges from 2.44 and 2.66 amy sample period. This is why we do
not include firms’ FE in the estimation of equati(). The remaining panels of Figure 2 show
the average levels of capital per worker, valueeddder worker and investment per worker.
Germany and Belgium exhibit the highest valuesllobfathem (except/L, where Poland ranks
higher than Belgium) while the United Kingdom ramesy low both for investment and for capi-

tal.

However, the most interesting statistics are pestlapse presented in table 1, where we show the
average levels of job reallocation, capital perkeoyvalue added per worker and investment per
worker in high and low job reallocation sectors &mgh and low EPL countries, where we take

as low (high) job reallocation sectors those be{above) the 28 (75" percentile of the distri-

5 Few recent papers addressed a similar issuetabally different framework, i.e. studying the debténants of
corporate control (Atanassov and Kim 2008, Pagawao\lpin 2005, Bozcaya and Kerr 2008).
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bution of the frictionless job reallocation andlaw (high) EPL countries those below (above)
the 24" (75" percentile of the distribution of EPL. The list the low- and high- reallocation

sectors is in the note to the table.

Main variables
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Figure 2. Summary Statistics by Country

We perform an unconditional diff-in-diff exercideat mimics our identification strategy in equa-
tion (1). The results of this exercise, while aliogra better understanding of our identification
strategy, should be taken with caution becaus¢h@lyegression exercise is based on a continu-
ous treatment (i.e. in the regressions we wnall arbitrarily divide sectors into two groups but
rather use the Ciccone-Papaioannou (2007) cont;wowasure of intrinsic job reallocation) and
(2) because of the presence of aggregate confogridators. Notice, for example, that in our
data Job Reallocation (first row) is higher in hi§RL countries, both in sectors classified as dis-
playing low and high (intrinsic) needs of job realtion. This suggests the existence of a posi-
tive correlation between employment legislation &mchover at the aggregate level, as in the
case in which countries tend to have higher lewélgrotection in response to exogenously in-
duced increases in flows (e.g. a deep restructuinige productive structure). That is one of the
reasons why our analysis will look at within-coynéffects of EPL exploiting a diff-in-diff ap-

proach as in Rajan and Zingales (1998). Moreovauyggests that using country-specific reallo-
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cation rates might induce severe biases becaullecetan might responds to country-specific
legislation. Our attempt to construct a world-ager&senchmark measure not reflecting idiosyn-
cratic factors specific to a country or regulatenwironment aims at addressing this issue. Over-
all, table 3 shows a negative unconditional efeddEPL on job reallocation and value added per
worker, while the industry-level differential in gigal and investment intensities seem to in-
crease. As we will see, the conditional continumaatment version of this approach points to

substantially different results as far as investnagl capital per worker are concerned.

5. Results: average effect of EPL

In this section we document the relevance of empbyt regulations exploiting differences in
sector characteristics to implement a differencdiferences estimation method. We first look
at the effects on capital and investment normallzgednit of labour (section 5.1). Then we look
at the effects on labour productivity and for conmgzan with previous studies we assess whether
employment protection legislation affects the leokjob reallocation (section 5.2). In section 6
we move to the analysis of the role of internabtgses in firms responses to stricter firing re-

strictions.
5.1. Capital and investment per worker

The five columns of Table 2 show that EPL redubesdapital-labour ratio in firms operating in
the most affected sectors. The first column inckudeuntry, year and sector dummies (438 four
digits dummies) to absorb institutional, technotagiand time specific effects. In the second col-
umn we include industry-by-time dummies to confiai differential trends by industry in the
outcome variable. For example some industries magreence faster (e.g. the computer indus-
try) or lower-than-average (e.g. manufacturing)iteyadjustment or job reallocation or produc-
tivity growth in all countries. In the same colume also include country-by-time dummies to
control for all country-specific time-varying chataristics (for example all national-level institu-
tions) which have the same effects across indgstNetice that this set of dummies absorbs the

main effect of EPL, as this variable only variesdoyintry and timé&.

In table 2 we find strong adverse effects of emplegyt protection on capital-labour ratios. The

coefficient on the interaction is strongly sign#it and in the neighbourhood of -0.40. In order to

® Note that while we study firm-level outcomes, oariable of interest in equation (1), the interaattermEPL x
benchflows, varies at the four-digit industry level in 14 obties and 7 years. We take care of the intra-efust
correlation of standard errors likely to arise linttze specifications discussed.
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get an idea of their magnitude, consider the raficapital-intensity between industry 1561
"Manufacture of grain mills product" and industr§55 "Manufacture of machinery for paper or
paperboard production”, the two industries we estinat the 10and 98" percentile of the capi-
tal-labour ratios distribution. Then our estimatagly that reducing employment protection
from the level Greece in 1997 to that in Ireland s$ame year (this shift correspond to th8 80
the 10" percentile of the country-by-year EPL distributiarour sample) would increase such ra-
tio by 12%.

In a first attempt to control for heterogeneitye third column includes firm-level controls (firm-
size, exports and number of subsidiarfeb).the fourth column we aggregate Amadeus data at
the industry level and we run regressions at thastry level to ease comparison with results ob-
tained by previous literature using EUKLEMS datagBanini et al., 2009). In both columns 3
and 4 the results are qualitatively unchanged vatipect to the first two columnghe last col-
umn of tables 2 uses sectoral job turnover in thead benchmark to test the robustness of our
frictionless measure. The results are qualitatigahyilar and will be further commented upon in

the robustness section.

We then turn to examine the effect of employmemwtegution legislation on investment. We re-
port the results in Table 3 for investment normeadiby units of labour, as this is the relevant

variable in models of hold-up.

Results in columns 1 to 5 indicate a significargateve effect of EPL on investment over labour
units. The coefficient in columns 1, 2 and 3 liesuad -0.2 and is strongly significant. To gauge
the magnitude of the effects, we repeat the thoegpériment of decreasing employment protec-
tion legislation from the 90to the 18 percentile of the observed distribution. This ifeplan
increase of 6.8% in the averaide ratio between two industries at thé"and 98' percentile of

the observed distribution.

Negative results on the capital-labour ratio arestgient with results oHL that show that in-
vestment is actually falling relative to the urofslabour employed (table 3). The overall picture
shows a reduction in capital investment (relatovéabour) in consequence of an increase in EPL

as predicted from “hold up” theories (see sectipn 2

" Exports and number of subsidiaries display norsimgsvalues only for a relatively limited numberaffservations.
As for these variables the non missing values lvayes strictly positive, it is plausible to integbrthem as zeros.
We do so and check the robustness of this assumatiding one additional control at the time. Wel fthat the

results are unchanged.
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5.2. Labour productivity and job reallocation

In table 4 we explore the effect of EPL on labotwductivity finding strong and significantly

negative coefficients of around -0.27 (which cangbantified with the previous exercise in an
increase of 8.6 percent in the average value agudworker ratio in high versus low

reallocation industries.

Regarding job reallocation, although the negatiffece of EPL on job flows is well established

(see references in section 2), most previous studek at sectoral rather than firm level data.
Our results are presented in Table 5. The coefffisiestimated in columns 1 and 2 are similar in
magnitude (-0.052 and -0.044). In summary we firat the sign of the coefficient on the interac-
tion terms is negative and statistically significae. firms in more volatile industries present
lower levels of job reallocation in countries withore stringent employment protection laws.

These results are in line with most of the previltesature on EPL and job flows.

In order to get an idea of the magnitude of theaf, we consider the differential in the (aver-
age) reallocation rate between the two industrighe 1¢' and 98' percentile of the computed
distribution of “frictionless” reallocation. Thenup estimates imply thateducing employment
protection from the level of Greece in 1997 to thateland the same year (this shift correspond
to the 96" to the 18" percentile of the country-by-year EPL distributionour sample) increases
yearly reallocation by 1,4 percentage points, agjagnmedian reallocation rate of firms in our

sample of 5.7%.

The negative results on labour productivity areststent with previous empirical literature (e.g.
Autor et al, 2007 and Bassanatial., 2009) and are somewhat expected as we havesedsbsit
EPL not only reduces job flows in table 5 (as incmof the previous literature) but also reduces
capital investment per unit of labour (table 3) #mel capital-labour ratio (table 2). If reallocatio
of labour is important and EPL hampers job realioca across and within sectors, then
productivity falls. Indeed, finding an effect of E®n job reallocation is a pre-requisite to claim
that dismissal restrictions hamper the optimizatbresources and allocative efficiency (Bertola,

1990). On top of that, labour productivity alsd$diecause capital investment per worker falls.
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6. EPL and theroleof Financial M ar ket | mperfections

We are now in the position to analyse the resuitshe joint effect of EPL and financial con-
straints on the outcome variables i.e. the diffea¢rffect of EPL on all outcome variables for
financially constrained firms. Our empirical stig@eoutlined in equation (3), amounts to evalu-
ate whether there is a differential effect of ERLfirms with different levels of internal resources
on the variables analysed so far: capital per workevestment per worker, value added per
worker and job reallocation rates. We build twofetént measures of financial liquidity, one
based on the flow of internal resources potentiagilable for investment purposes (operating
cash-flow) and, for robustness purposes, one bassdte stock of internal resources (net liquid

assets, see robustness section for details).

As the financial variables that measure liquidigyyat the firm level, we are now able to control
for any time-invariant unobserved firm charactérighat may affect the dependent variables
while being correlated with the level of firms’ @mhal resources by the use of firms fixed effects,

thus fully exploiting the firm-level dimension dfe dataset.

As before, we first look at the effect on capitalanvestment normalized by unit of labour and
on the capital-labour ratio (section 6.1). Thenlaak at the effects on labour productivity and
job reallocation (section 6.2).

6.1. Capital and investment per worker

Table 6 reports results on the ratio of capitalaioour. The first column simply expands the
specification reported in the second column of géaBl by adding firm cash-flow (and its
interactions with respectively EPL, benchflows dffelLxbenchflows) and the lagged value of
ROA to control for the profitability of the firm. Alis column shows that the mere presence of
firm-level measures of liquidity (and their intetian terms) in the estimating equation does not
alter the result that EPL has a negative signitigarpact onK/L in high reallocation sectors
relative to low reallocation sectors, as shownhgy/riegative and significant coefficient of EPL x
BF®

To assess whether firms with higher levels of maéresources respond differently to EPL, we
need to look at the coefficient of the triple irtetion term EPL x BF x Internal Resources. The

coefficient is negative and significant, meaningttthe negative effect of EPL on the capital-

® Note, however, that this effect is evaluated abzmsh flow, but simulations at values at thd' ¢td 18'
percentile of the cash-flow distribution show ttfe effect is always negative and statisticallygigant.
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labour ratio is larger the higher the level of mtd resources of the firm. This counterintuitive
results is likely driven by composition effectsthe industry level, as firms producing larger
cash-flow not only have higher collateral and eaatzess to credit, but are also different along

other dimensions, such as growth prospects ande&xgppropensity.

For this reason the second column includes firmsdfieffects and therefore controls for all
firms’ time-invariant unobserved characteristicattimay be correlated with cash-flow, thus
identifying the effects of interest from contrastswithin-firm changes. We now find that EPL
still reduces the capital-labour ratio, Hess so in firms with higher internal resources as the
coefficient on EPL x BF x Internal Resources is rnpasitive and significant. Having a high cash
flow thus reduces significantly the negative effeat the capital-labour ratio or equivalently,
from the point of view of financially constraineninis, they have to reduce capital more when
EPL increases and they are “held up” by the reqoiebigher wages. This result is robust to the
inclusion of country by year dummies (column 3) tlise of a different measure of liquidity
(column 4, further discussed in the robustnessa®citadditional firm-level controls (column 5)
and the use of UK job turnover as an alternativaxyrfor the frictionless job reallocation rate

(column 6).

We have interpreted the negative effect of EPL apital investment and the capital-labour ratio
in the basic specification of equation (1) along times of the “hold up” theory. The results of
equation (3), which looks at differential effectspgénding on the internal financial structure of
firms, are consistent with the same view: the preseof stricter EPL disincentives the use of
internal funds for financing new investments: iiecapital is largely sunk and high EPL favours
ex-post profit appropriation by workers, firms wilke their internal funds to pay higher wages
and will invest less. This is all the more true fioancially constrained firms with low liquidity.

Table 7 turns to the results on investment per etwork shows in all columns that having a high
cash-flow does not make any difference for the tiegampact on investment per unit of labour
as coefficient on EPL x BF x Internal Resourcesalvgays insignificant, except for column 4
which uses net liquid assets and shows that irfabe of high EPL more liquid firms tend to

invest more.

We speculate that the absence of a differentidcefobn the investment level of firms with
different levels of liquidity may be due to the Ipynnature of the investment process, as

investments episodes tend to be rare and of suladtaragnitude. Indeed in our data, more than
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6% of observations on investments are zero andlikerved distribution is extremely skewed to
the left.

6.2. Labour productivity and job reallocation

Table 8 considers labour productivity. Overall, tlesults indicate that the negative impact of
EPL does not seem to depend of the level firm®&rimdl resources as the coefficient on EPL x
BF x Internal Resources is always insignificantcept for column 6 which uses UK job
reallocation.

Finally, we do not find any differential effect &PL on job reallocation depending on the level
of internal resources either (table 9 except fdurom 4 which uses net liquid assets).

Summing up, the result on capital per worker sewravour the interpretation that financial
constraints exacerbate the negative effects of &kPLapital deepening. However, we take this
finding as suggestive but only tentative as, whentwn to investments, we find no (or at best
only weak) evidence of a differential effect of EBh firms with different levels of liquid re-
sources, a result possibly due to the lumpineshefnvestment process which deserves further
exploration. Finally, neither value added per worker job reallocation are affected differen-

tially by EPL in firms with different levels of ietnal resources.

7. Robustness checks

In this section, we provide a number of robustretescks for our baseline regressions. We test
robustness with respect & benchmark measure of job reallocatit);balanced—unbalanced
samplesg) the specification of the equatiod); exclusions of specific sectors or countrigsthe

measure of EPLf) the firm-level measure of internal resources.

a) The last column of tables 2 to 9 uses UK turnasebenchmark to test the robustness of our
benchmark measure. The results show that in a#sctee results are negative and larger than
with the Ciccone-Papaioannou measure except focdise of table 5 (job reallocation) where
“EPL x FJR” is now insignificant and for the casetable 8 (VA/L) where the coefficient of
interest “EPL x FJR x Internal Resources” beconigsifscant. The difference between the UK
reallocation benchmark and the world-average measeftect the idiosyncrasies of the UK

labour market as explained in the data section.
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b) The sample is unbalanced, therefore includes aitnew firms and exit. Thus, the overall
effect we measure includes both the direct impattimcumbent firms and the indirect
compositional effect through entry and exit. Howegwee are not able to disentangle the two
effects primarily because firms can enter or elk@ Amadeus sample for many reasons (e.qg.
merger, acquisition, change of name, change irobtigation to provide/have a balance sheet)
that prevent us from reliably measuring the trugyeand exit. To try and have an idea of the
extent to which our effects are due to the churmhfirms, we compare the results obtained on
the unbalanced sample (which includes entry ani) @i results on a balanced sample of firms
that stay in sample every year from 1997 to 2008.HWAve a bit less than 500.000 of such firms
in the sample. We find that the results on theraadd sample are virtually the same as on the
unbalanced sample. If anything, they are quantgatistronger.

c) We also run regressions where the dependentblaiig in growth rates rather than levels, to
allow for the possibility that EPL might affect tlggowth rate of variables rather than levels.
However, notice that investment per workéL) and Job Reallocation are already growth rates
(I/L is precisely the rate of changekt). Therefore we regressed the rate of changéAdf on
EPL (including the interaction terms with firms emal resources) and found no differential
effect of EPL in firms with larger levels of interihresources, very much as in the case of the
variable in levels. Additionally, one may also wothat our variables may be affected by past
EPL. However, these effects are likely to be cagatury thecurrent level of EPL given the well-
known limited time variability of EPL, and by couptand time dummies.

d) We assess the impact of the exclusion of speséators in the regression. We have used our
preferred specification, which includes sector bgryand country by year fixed effects (and cor-
responds to columns 2 in tables 2 to 5). Hencentiiiigation relies in within country variation
across sectors, in the spirit of the original cimition of Rajan and Zingales (1998). Dropping
one sector at a time never turns the sign of ouabke of interest, the interaction of EPL with
benchmark flows, which remains negative wid&n I/L, K/L andVA/L are the dependent vari-
ables in each of the 446 regressions. MoreoverdR#icients are always statistically significant
at the 10% level, thestatistics ranging from 3.2 to 5.69 in the casdRf from 1.65 to 3 in the
case of I/L, from 2.37 to 3.52 IK/L regressions and from 1.89 to 3.16 (except ondesicase
where thd-statistic is 1.38) when the dependent variabléA4..
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FF FFF FEFFFTIF §FEFFES TS §FTF
Countries Countries
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Mote: Dashed lines present 20% confidence intervals

Figure 3. Effect of EPL oK/L, I/L, VA/L andJR excluding one country at the time

Our next exercise examines the impact of the poesehspecific countries in the sample. Figure
3 shows the impact of dropping one country at @& timeach of our outcome variables, focusing
on the specification that includes country by yaad sector by year fixed effects. The estimates
presented in the text are relatively stable whesci§p countries are excluded from the sample.
In all the cases the estimated effects retain theggative sign, with one notable exception; the in-
teraction ternEPLxBenchFlows in the labour productivity regression becomestpasivhen the
UK is excluded from the sample. The exclusion @iriée fromJR regressions (and of France and
UK for I/L regressions) also somewhat dampens the negatinveas the coefficient of the inter-
action term, although retaining its negative sigecomes non-significant at standards levels of
testing.

€) EPL data is available up to 2003, while our filemel dataset contains information for 2004
and 2005. We have investigated a possible extertditime OECD EPL index. The Fondazione
Rodolfo de Benedetti has collected information dPLEeforms in the period 1986-2005 and
classifies them in structural and marginal, depeg@din the scope of the regulatory change. None
of the countries in our sample experienced strattdPL reforms during 2004-2005, but some
did follow marginal reforms. We have repeated agressions under the assumption that the

EPL levels remain constant in each country aft€y32@nd results (available upon request) are
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qualitatively similar to those presented here. Baieg the sample backwards up to 1994 (where
we have fewer firms), does not seem to alter eitirenature of our estimates.

Finally, we look at differential effects of emplogmt protection for temporary and permanent
workers. For this purpose, we introduce in turn ghb-indices that the OECD (2004) provides
for these two contractual figures. As in the casi whe overall strictness of EPL index, these
indices range from 0 to 6 according to the incregstrictness of regulations. The results suggest
a stronger effect of regulation for regular contsaban for temporaries. The effect of both indi-
ces is negative in the investment and labour prbdtycregressions, but the magnitude of EPL
for temporary contracts is almost 10 times smakian for regular contracts (and non-statistically
different from zero in the case of I/L). Similartpe negative impact of EPL for regular contracts
on the capital-labour ratio almost doubles theatféd temporary contracts. In both cases the co-
efficients are significant at standard levels stitey.

f) We also test the robustness of our results vapect to the variable that proxies for firm
liquidity. Following Cleary, Povel and Raith (200%ye use an alternative measure of internal
resources, calledet liquid assets. This is a stock measure of internal funds defiaeccurrent
assets minus current liabilities which equals netkimg capital. The reason for adopting this
stock measure is that measuring internal funds diggua flow variable, such as cash-flow,
correctly accounts for current changes in intefoabls but ignores existing funds carried over
from the last period. Of course, measuring intefaatls with a stock variable as (lagged) liquid
assets, on the other hand, ignores all recentft@asithat is immediately invested and therefore
never shows up in the end-of-period stock variabte. this reason, we use both variables. We
include a specification in column 4 of each tablenf 6 to 9 that largely confirms the results

obtained using cash-flow.

8. Conclusion and policy implications

This paper is a first attempt to assess the jonpiaict of government mandate employment pro-
tection and financial market imperfections exphagticomparable micro-data in a cross-country
context.

We proceed in two steps. We first analyse the @eeedfect of EPL on capital per worker, in-
vestment per worker and labour productivity. Wedfthat EPL reduces all of them in high real-
location sectors relative to low reallocation sestd@he magnitude of the effect is economically

not negligible and lies around 12%, 6.8% and 8.6%h@ difference in, respectively, the capital-
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labour ratio, investment per worker and labour pobiity of high vs. low reallocation indus-

tries.

These findings bring about potentially importantiggoimplications. They suggest that the de-
bate on the role of EPL needs to consider not tmdydirect effect on employment flows, but

also the indirect impact due to distorted incergtiga capital accumulation and investment.

The first implication of these results is that istraent subsidies, which usually do not take into
account the possible distortions induced by EPLy beainsufficient. The second implication is
that the distorted incentives for investment argrtproductivity effects (a substantial 8.6% of
the difference between value added per workergh k. low reallocation industries) may slow
down the structural change from manufacturing itides (low reallocation sectors) towards ser-

vices (high reallocation sectors) as in Rogers@082.

Our results also allow us entering into the debatepartial (in the sense of deregulating
temporary contracts) versus comprehensive EPL meftm many countries the reform of EPL
has been partial. Overall the literature indicataportant potential pitfalls related to partial
reforms, and most authors seem to favour a reduati&PL for permanent contracts. However,
our results (the results with the EPL index for penary contracts are much weaker) indicate that
the partial EPL reform could help attenuating sashehe disincentive effects on investment
highlighted here, because temporary workers haweerdbargaining power than permanent
workers and reduce the incidence of the “hold upbbfem. Temporary contracts have
themselves ambiguous effects on productivity, ddpenon whether they act mainly as a

‘stepping stone’ or ‘dead end jobs'.

Regarding the role of credit market imperfectionsshaping firms’ response to strict employ-
ment protection, our results suggest that sectodscauntries where access to credit is difficult
are expected to have a lower capital stock per @rorkt his stage, we take this finding as sug-
gestive but only tentative as we find only weakafiy) evidence of a differential effect of EPL

on investments in firms with different levels ajuid resources.

This last finding is potentially quite importantdagise, if correct, it provides confirmation that
exogenous improvements in credit markets may atevihe negative impact of labour market

restrictions on capital deepening and technologyptan.

Some recent papersg. Fella (2006) and Pissarides (2001, 2004) highligatproductive role of
EPL as (additional) insurance against income f$le presence of unemployment insurance re-
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duces the insurance gains from EPL but also moveldeed capital markets may have made it
less costly for workers to deal with the unemplogbhresk by saving and borrowing on the capi-
tal market, again reducing the gains from insurana€ePL. Thus more liquid financial markets
reduce the importance of EPL for workers. From ghent of view of firms we find that firms
with financial constraints reduce their capitalcét@er worker more, thus more liquid financial

markets alleviate the hold-up problem.

Hence, at the country level, and as fareigciency is concerned, financially underdeveloped
countries are the ones who would benefit the mash freductions in EPL. However, from the
point of view of overallwelfare, employment protection policies should be joirilsaluated with
financial market frictions in the classic efficigrequality trade-off: on the one hand, the nega-
tive effects of firing restrictions on firms’ effency are amplified in countries with severe finan-
cial market imperfections; on the other hand, wskeenefit more from EPL precisely in those
countries where financial markets are more undeldged. The reason is that EPL provides in-
surance from labour market risk, which is more &hla in countries where other insurance
mechanisms are absent (Bertola, 2004). By the sakem countries with more liquid financial
markets would benefit less in terms of productigtpwth from the reduction of EPL, but it is
also true that in these same countries the insarane of firing restrictions is less important pre
cisely because of the presence of more liquid irldmmarkets.
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DATA APPENDIX

This appendix describes the construction of thenmariables used in the analysis. The unit of
observation in Amadeus is the firm. We extract fribra database the following variables from
the balance sheet and profit and loss accounts! assets, fixed assets, fixed tangible assets,
value added, profit before taxes, cash-flow, roptitl assets, exports and depreciation. We add to
this initial set the main sector of operation o firm, the number of employees and the number
of subsidiaries.

All nominal series used in the analysis are daflaiging 2-digit sectoral level (60 sectors) defla-
tors of value added (benchmark year is 1995), amyerted into Euros using sectoral PPP ex-
change rates at the same level of aggregationb@bke country for PPPs is Germany. The defla-
tor and PPP exchange rates are obtained from EUKLEM

Investment in the paper is defined as the diffezemetween book value of fixed assets in year
t+1 and fixed assets in yearplus depreciation in yedr1l. Using the series of investment
properly deflated, we construct a new series oftabfollowing the perpetual inventory method.
For these purposes, we rely on the harmonized depign rates by industry obtained from
EUKELMS.

Value added and capital per worker (computed usiagperpetual inventory method) are defined
as the logarithm of the respective ratios, whikestment per worker is the logarithm of 1 plus
the ratio of investment and employment. This avaidspping the zeros in this varialli®eturn

on assets is defined as profit before taxes diviletbtal assets, while cash flows and net liquid
assets are normalized by tangible assets in thopieaccounting period. Job reallocation at the
firm level is defined in parallel with the sectodifinition of Davis and Haltiwanger (1990). It is
the absolute value of the change in employment é&tviwo consecutive periods divided by the
average employment between both periods. Henég aitmeasure that treats symmetrically the
creation and destruction of jobs and is boundedéx O and 2.

We trimmed outlier observations in several stepg fst drop 1% of each country sample
constituted by the extreme values of both tailshe distribution of the key original variables
(fixed assets, tangible assets, cash flow, praitgployment and value added). After constructing
the ratios that will be used in the analysis, wehier exclude observations whose difference with
respect to the median (in absolute value) excedstiies the absolute distance between the
75" and 28' percentile in the distribution.

® We have experimented with the raw values of thi®,rand dropping the zeros before taking the likyanic
transformation and results are not affected byttaissformation.
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The resulting panel is highly unbalanced. In oftdepreserve the comparability across exercises
using different dependent variables, we restrietdhalysis presented in the paper to a reduced
sample where we drop observations with missingdfiassets, employment or the ratio of cash
flow over fixed assets in periddl. The cash flow condition results in losing abone third of
the sample.

We use the OECD measure of employment protectignlagon (OECD, 2004). EPL refers to
the institutions related to the dissolution of nhas between firms and workers. Most notably,
administrative and legal procedures including reofperiods, severance pay and firing taxes.
These arrangements may be the result of governhagisiation, collective labour agreements
and/or individual contracts.

The overall EPL indicator is a weighted averagd ®fbasic items. The items are grouped into
EPL for:i) employment protection of regular workers againdividual dismissalii) specific re-
quirements for collective dismissals, ang regulation of temporary forms of employment.
Within the EPL items for regular workers againstividual dismissal we can again distinguish
three subgroups) procedural inconveniences that the employer raag fvhen starting the dis-
missal processi) legislative provisions that state under whichdibans a dismissal is justified

or fair, andiii) regulations on notice periods and severance fparyeach item the score is nor-
malised on a scale from 0O to 6, where a higherespresents more strict regulation on the rele-

vant item®°

% The OECD indicator has some well-known limitatiofrs particular, the weights of the various compuseare
subjective and are attributed on the basis of e provisions, while in practice legislativeopisions can be ex-
tended by contractual provisions, which are typycabt incorporated in the indicator. Also, thedrgretation of the
regulations by the court generates variation in BRictness over time and across countries thabisaptured by
the indicesge.g. court decisions may be affected by underlying lalmarket performance (Ichino et al., 2003).
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Table Al: Descriptive statistics by country

Country JR /L KL VAL
Mean BEL 0.152 9.5 64.418 58.961
St. Dev (0.233) (12.539)  (83.392) (28.683)
Min 0 0 1 1.487
Max 1.974 102.593  12263.46 522.272
N 349027 339519 364724 34642
Mean CZE 0.054 3.832 19.766 14.532
St. Dev (0.187) (4.953) (23.325) (11.233)
Min 0 0 1.001 1.012
Max 1.941 84.625 414.271 188.697
N 14876 12260 14509 6681
Mean DEU 0.078 10.933 70.181 64.665
St. Dev (0.132) (13.652)  (110.186) (33.209)
Min 0 0 1.123 5.414
Max 1.589 117.46 1436.537 370.062
N 2512 1878 2435 2442
Mean DNK 0.124 4.849 24.923 56.152
St. Dev (0.189) (6.571) (28.232) (32.499)
Min 0 0 1 2.226
Max 1.978 52.062 561.5 380.262
N 65293 52730 65481 30971
Mean ESP 0.172 5.462 23.294 30.684
St. Dev (0.242) (7.576) (31.134) (16.85)
Min 0 0 1 1
Max 1.98 60.015 6247.4 187.828
N 609169 527234 626615 649027
Mean FIN 0.117 5.344 19.328 39.677
St. Dev (0.199) (7.509) (25.299) (21.348)
Min 0 0 1 1.006
Max 1.86 61.178 1938.718 734.945
N 65471 51378 64185 60227
Mean FRA 0.119 2.424 13.229 37.045
St. Dev (0.177) (3.104) (78.598) (22.699)
Min 0 0 1 1.057
Max 1.968 22.78 37662.27 3751.063
N 624689 558202 617973 520317
Mean GBR 0.121 3.792 21.803 32.473
St. Dev (0.17) (4.773) (22.886) (22.241)
Min 0 0 1 1.009
Max 1.984 50.516 772.072 449.539
N 208488 173950 205436 161299

Note: Capital, investment and value added are egprkin thousands of 1995 German Euros.
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1.4
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3
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Table Al: Descriptive statistics by country (continued)

Mean
St. Dev
Min
Max

N

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

N

GRC

ITA

NLD

POL

PRT

SWE

Total

0.051
(0.16)
0
1.939
45811

0.189
(0.235)
0
1.98
335561

0.118
(0.181)
0
1.969
8127

0.345
(0.553)
0
1.966
15024

0.11
(0.164)
0
1.636
3378

0.104
(0.201)
0
1.981
339891

0.142
(0.218)
0
1.984
2687317

7.663
(11.562)
0
142.821
44813

9.929
(12.587)
0
118.55
299496

6.833
(8.591)
0
71.258
5766

10.086
(25.013)
0
715.802
13356

9.472
(11.668)
0
99.328
1985

3.133
(4.583)
0
67.85
320127

5.506
(8.835)
0
715.802
2402694

32.43
(37.036)
1
996.7
47598

41.161
(52.424)
1.001
9075.759
336108

32.504

(39.97)
1.033
444,661

7839

29.96
(79.881)
1
2348.037
15393

31.223
(27.912)
1.043
363.005

3268

18.335
(258.488)
1
78835.06
343621

28.201
(108.568)
1
78835.06
2715185

47.285
(23.867)
1.033
412.342
346551

61.187
(37.606)
3.389
398.823
6687

25.429
(51.419)
1.009
960.591
11802

29.946
(17.746)
1.907
208.223
3357

26.249
(27.557)
1
1920.626
327447

35.46
(24.049)
1
3751.063
2161450

3.381
(0.263)
2.8

3.5
50709

2.416
(0406
1.9
3.26
375985

2.152
(0.168)
2.1
2.7
8644

1.48
(0)162
1.24
1.7
16832

3.7
(0)

3.7
3.7

3559

2.2
©)
2.2
2.2
386296

2.474
(0697
0.6
3.7
2997720

Note: Capital, investment and value added are sgprkin thousands of 1995 German Euros.
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Table A2: Descriptive statistics by year

Year

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

Mean
St. Dev
Min
Max

N

1997

1998

1999

2000

2001

2002

2003

JR

0.143
(0.209)
0
1.959
214629

0.147
(0.215)
0
1.969
262352

0.147
(0.231)
0
1.98
348287

0.15
(0.233)
0
1.98
395333

0.15
(0.222)
0
1.981
455098

0.136
(0.211)
0
1.984
512722

0.129
(0.203)
0
1.975
498896

/L

6.538
(9.615)
0
117.46
195799

6.415
(9.503)
0
101.085
240803

6.414
(11.126)
0
715.802
322696

5.558
(8.729)
0
98.253
364093

5.043
(7.991)
0
102.302
417483

4.796
(7.554)
0
85.243
463466

4.975
(8.048)
0
142.821
398354

K/L

26.769
(36.109)
1
1436.537
229329

26.869
(35.517)
1
1238.155
278686

26.518
(38.698)
1
2348.037
369759

27.148
(38.224)
1
3000.106
421273

27.52
(40.927)
1
4287.555
473935

28.302
(62.994)
1
17624.67
520229

33.028
(254.416)
1
78835.06
421974

VAL

38.079
(22.058)
1
300.506
165680

36.052
(21.991)
1
324.471
206439

36.302
(23.861)

1.005
960.591
279540

36.086
(21.782)

1.013
604.335
324152

35.438
(22.843)

1.003
1386.365
368305

34.365

(24.576)
1.002
1913.918

422183

34.134
(27.865)

1.006

3751.063
395151

EPL

2.563
(0.819)
0.6
3.7
237506

2.479
(0.719)
0.6
3.7
290602

2.475
(0.67)
0.6
3.7
389642

2.481
(0.64)
0.68
3.7
447728

2.442
(0.701)
0.68
3.7
510595

2.474
(0.694)
0.7

3.7
578153

2.453
(0)687
0.7
3.7
543494

Note: Capital, investment and value added are sgprkin thousands of 1995 German Euros.
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Table 1. Descriptive statistics by EPL and (frictionless) job reallocation level

L ow Job Reallocation High Job Reallocation Diff-in-diff
Low EPL High EPL Low EPL High EPL
JR 0,122 0,149 0,144 0,169 -0,00168
(0,23) (0,229) (0,224) (0,241) [0,00167]
I/L 1,799 1,933 1,716 1,950 0,1005
(0,764) (0,793) (0,728) (0,804) [0,0073]
K/L 2,906 2,904 2,624 2,646 0,0225
(1,08) (1,052) (1,063) (1,106) [0,0078]
VAL 3,293 3,346 3,451 3,380 -0,1238
(0,752) (0,56) (0,673) (0,521) [0,0053]

Note: High EPL countries are those above th8 @ércentile of the sample distribution: Greece,
Portugal, Italy (1997) and Spain (1997-2000). LoWwLEcountries are those below the™25
percentile of the sample distribution: the Czeclpu®dic, Denmark, Finland, Italy (2001-2003), the
Netherlands, Poland and the United Kingdom. Siriyildow (high) job reallocation sectors those
below (above) the 35(75") percentile of the distribution of the frictionteb reallocation. At the
2-digit level, industries that account for morertHe0% of observations in high job-reallocation
industries at the 4-digit level include: Constranti Collection, purification and distribution of
water; Manufacture of radio, television and commahon equipment; Land transport; Post and
telecommunications; Computer and related activitissw job reallocation industries include:
Extraction of crude petroleum and natural gas; Macture of wearing apparel; Recycling;
Forestry, logging and related service activitiesr #ansport; Manufacture of motor vehicles,
trailers and semi-trailers. Standard deviationgarentheses. Standard errors in square brackets.
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Table 2. Effect of EPL on capital per worker

(1) 2 (3) (4) (5)

EPL 0.065 - - - -

(0.029)** - - - .
EPL x -0.376 -0.391 -0.453 -0.440 11.231
Benchflow

(0.132)*** (0.121)*** (0.007)*** (0.1220)*** (0.188)***
Observations 2040236 2040236 2040241 30411 1885882
R-squared 0.25 0.25 0.25 0.89 0.26
Sector FE YES - - - -
Country FE YES - - - -
Year FE YES - - - -
Sector x Year NO YES YES YES YES
Country x Year NO YES YES YES YES
Controls NO NO YES NO NO
Level of ) Firm Firm Firm Sector Firm
aggregation
Proyfor e Papaioamou Papaioanou Papaoanou  UKID
Benchflow (2007) (2007) (2007) (2007) reallocation

Robust standard errors in parentheses. clusterdte atountry-sector-year except in column 4.
Additional controls are firm size, number of sulsitts and exports. * significant at 10%; **
significant at 5%; *** significant at 1%
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Table 3. Effect of EPL on investment per worker

(1)

()

3)

(4)

(5)

EPL

EPL x
benchflow

Observations
R-squared

Sector FE
Country FE
Year FE
Sector x Year
Country x
Year
Controls

Level of
aggregation

Proxy for
Benchflow

0.014
(0.025)

-0.207
(0.083)**

1735230
0.12

YES
YES
YES

NO

NO
NO

Firm

Ciccone-

-0.220
(0.079)***

1735230
0.12

YES
YES
NO

Firm

Ciccone-

-0.264
(0.079)***

1735217
0.12

YES
YES
YES

Firm

Ciccone-

-0.131
(0.063)**

28778
0.83

YES
YES
NO

Sector

Ciccone-

Papaioannou Papaioannou Papaioannou Papaioannou

(2007)

(2007)

(2007)

(2007)

-0.541
(0.113)**

1605400
0.12

YES
YES
NO

Firm

UK job
reallocation

Robust standard errors in parentheses. clustertbe abuntry-sector-year except in column 4.
Additional controls are firm size, number of sulsitks and exports. * significant at 10%; **
significant at 5%; *** significant at 1%
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Table 4. Effect of EPL on value added per worker

(1) () 3) (4) ()

EPL 0.095 - ; ] ]
(0.022)** ; ] ] ]
B;'Z'r‘]frow -0.269 -0.279 -0.269 -0.273 -1.488

(0.110)*  (0.106)**  (0.106)*  (0.102)**  (0.155)%*

Observations 1574996 1574996 1575011 26716 1447989
R-squared 0.18 0.18 0.18 0.79 0.18
Sector FE YES - - - -
Country FE YES - - - -
Year FE YES - - - -
Sector x Year NO YES YES YES YES
Country x Year NO YES YES YES YES
Controls NO NO YES NO NO
Level of ) Firm Firm Firm Sector Firm
aggregation
Proy for e 1 Papaioanou Papaioannou Papaioannou UK 1o
Benchflow (2007) (2007) (2007) (2007) reallocation

Robust standard errors in parentheses. clustertbe abuntry-sector-year except in column 4.
Additional controls are firm size, number of sulsitks and exports. * significant at 10%; **
significant at 5%; *** significant at 1%
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Table 5. Effect of EPL on job reallocation

(1)

()

3)

(4)

()

EPL

EPL x
Benchflow

Observations
R-squared

Sector FE
Country FE
Year FE
Sector x Year
Country x
Year
Controls

Level of
aggregation

Proxy for
Benchflow

0.015
(0.003)***

-0.052
(0.016)***

2177727
0.03

YES
YES
YES

NO

NO
NO

Firm

Ciccone-

-0.044
(0.011)**

2177727
0.06

YES
YES
NO

Firm

Ciccone-

-0.033
(0.011)**

2177731
0.06

YES
YES
YES

Firm

Ciccone-

-0.047
(0.012)%**

30665
0.86

YES
YES
NO

Sector

Ciccone-

Papaioannou Papaioannou Papaioannou Papaioannou

(2007)

(2007)

(2007)

(2007)

-0.002
(0.019)

2014307
0.06

YES
YES
NO

Firm

UK job
reallocation

Robust standard errors in parentheses. clusterdte atountry-sector-year except in column 4.
Additional controls are firm size, number of sulsitts and exports. * significant at 10%; **
significant at 5%; *** significant at 1%

44



Table 6. Joint effect of EPL and financial market imperfection on capital per wor ker

1) 2 () (4) ) (6)
EPL - 0.021 - - - -
- (0.005)*** - - - -

EPL x BF -0.260 -0.446 -0.318 -0.327 -0.322 -1.320

(0.057)*** (0.116)*** (0.116)***  (0.116)*** (0.115)***  (0.226)***
'F?tema' -0.238 0.034 0.033 0.018 0.035 0.052

esources

(0.004)*** (0.002)*** (0.002)***  (0.001)*** (0.002)***  (0.010)***
ROA 1.055 -0.090 -0.102 -0.001 -0.099 -0.101

(0.009)*** (0.005)*** (0.005)*** (0.004) (0.005)**  (0.006)***
EPL x
Internal 0.014 -0.003 -0.004 -0.006 -0.004 -0.012
Resources

(0.002)*** (0.002)*** (0.002)***  (0.001)*** (0.002)***  (0.004)***
BF x
Internal 0.742 -0.176 -0.198 -0.113 -0.202 -0.209
Resources

(0.100)*** (0.060)*** (0.060)***  (0.040)*** (0.061)*** (0.086)**
EPL x BF x
Internal -0.201 0.065 0.077 0.056 0.079 0.090
Resources

(0.038)*** (0.023)*** (0.023)***  (0.015)*** (0.023)***  (0.034)***
Observations 2040236 2040236 2040236 2039972 2040223 1885882
R-squared 0.28 0.13 0.15 0.14 0.15 0.14
Year FE YES YES - - - -
$°“””y x YES NO YES YES YES YES

ear
Sector x YES NO NO NO NO NO
Year
Firm FE NO YES YES YES YES YES
Controls NO NO NO NO YES NO
Ciccone- Ciccone- Ciccone- Ciccone- Ciccone- .
Proxy for ) ) . ; ) UK job
Benchflow Papaioannou Papaioannou Papaioannou Papaioannou Papaioannou reallocation
(2007) (2007) (2007) (2007) (2007)

Proxy for Net Liquid
internal Cash flow Cash flow Cash flow Asset Cash flow Cash flow
resources SSELs

Robust standard errors in parentheses. clusteréuedirm-level. Additional controls are firm
size, number of subsidiaries and exports. * sigaift at 10%; ** significant at 5%; ***
significant at 1%
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Table 7. Joint effect of EPL and financial market imperfection on investment per wor ker

1) 2 () (4) ) (6)
EPL - -0.024 - - - -
- (0.006)*** - - - -
EPL x BF -0.199 0.304 0.157 0.101 0.145 0.186
(0.046)*** (0.164)* (0.161) (0.162) (0.161) (0.302
'F?tema' -0.078 -0.026 -0.025 0.007 -0.023 -0.018
esources
(0.003)*** (0.003)*** (0.003)***  (0.002)*** (0.003)*** (0.014)
ROA 0.872 0.132 0.129 0.097 0.130 0.130
(0.008)*** (0.010)*** (0.020)***  (0.008)*** (0.010)***  (0.010)***
EPL x
Internal 0.013 0.011 0.011 0.002 0.010 0.013
Resources
(0.002)*** (0.002)*** (0.002)***  (0.001)*** (0.001)*** (0.005)**
BF x
Internal 0.042 0.086 0.068 -0.101 0.057 -0.047
Resources
(0.075) (0.084) (0.083) (0.046)** (0.084) (0.120)
EPL x BF x
Internal -0.045 -0.037 -0.029 0.032 -0.025 -0.027
Resources
(0.028) (0.031) (0.031) (0.018)* (0.032) (0.046)
Observations 1735230 1735230 1735230 1735049 1735210 1605400
R-squared 0.12 0.01 0.02 0.02 0.02 0.02
Year FE YES YES - - - -
Country YES NO YES YES YES YES
Year
Sector x YES NO NO NO NO NO
Year
Firm FE NO YES YES YES YES YES
Controls NO NO NO NO YES NO
Ciccone- Ciccone- Ciccone- Ciccone- Ciccone- .
Proxy for ) ) . ; ) UK job
Benchflow Papaioannou Papaioannou Papaioannou Papaioannou Papaioannou reallocation
(2007) (2007) (2007) (2007) (2007)
Proxy for Net Liquid
internal Cash flow Cash flow Cash flow Assgts Cash flow Cash flow
resources

Robust standard errors in parentheses. clusteréuedirm-level. Additional controls are firm
size, number of subsidiaries and exports. * sigarft at 10%; ** significant at 5%; ***
significant at 1%

46



Table 8. Joint effect of EPL and financial market imperfection on value added per worker

1) 2 () (4) ) (6)
EPL - 0.172 - - - -
- (0.003)*** - - - -

EPL x BF -0.241 -0.014 0.003 -0.007 0.001 -0.460

(0.035)*** (0.064) (0.064) (0.064) (0.063) (0.128)
internal 0.014 0.012 0,012 0.018 10.010 0.007
Resources

(0.003)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.010)
ROA 0.798 0.018 0.019 0.004 0.021 0.017

(0.006)*** (0.005)*** (0.005)*** (0.004) (0.005)**  (0.005)***
EPL x
Internal 0.003 0.003 0.002 0.005 0.001 -0.005
Resources

(0.001)*** (0.001)*** (0.001)** (0.000)*** (0.001) (0.004)
BF x
Internal 0.032 -0.044 -0.024 -0.016 -0.024 -0.168
Resources

(0.072) (0.061) (0.060) (0.029) (0.061) (0.087)*

EPL x BF x
Internal -0.071 0.016 0.010 0.004 0.010 0.063
Resources

(0.026)*** (0.022) (0.022) (0.0112) (0.022) (0.033)
Observations 1574996 1574996 1574996 1574750 1575000 1447989
R-squared 0.22 0.02 0.04 0.04 0.05 0.04
Year FE YES YES - - - -
Country YES NO YES YES YES YES
Year
Sector x YES NO NO NO NO NO
Year
Firm FE NO YES YES YES YES YES
Controls NO NO NO NO YES NO

Ciccone- Ciccone- Ciccone- Ciccone- Ciccone- .
Proxy for ) ) . ; ) UK job
Benchflow Papaioannou Papaioannou Papaioannou Papaioannou Papaioannou reallocation

(2007) (2007) (2007) (2007) (2007)

Proxy for Net Liquid
internal Cash flow Cash flow Cash flow Assgts Cash flow Cash flow
resources

Robust standard errors in parentheses. clusteréuedirm-level. Additional controls are firm
size, number of subsidiaries and exports. * sigarft at 10%; ** significant at 5%; ***
significant at 1%
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Table 9. Joint effect of EPL and financial market imperfection on job reallocation

1) 2 () (4) ) (6)
EPL 0.006 - - -
(0.002)*** - - -
EPL x BF -0.048 0.022 0.025 0.016 0.025 0.024
(0.008)*** (0.034) (0.033) (0.034) (0.033) (0.065)
internal 0.004 -0.001 -0.001 -0.001 -0.001 -0.007
Resources
(0.002)*** (0.001) (0.001) (0.000)* (0.001) (0.0p94
ROA -0.083 -0.047 -0.048 -0.041 -0.048 -0.047
(0.002)*** (0.003)*** (0.003)*** (0.002)*** (0.003)***  (0.003)***
EPL x
Internal -0.000 0.001 0.001 0.000 0.001 0.003
Resources
(0.000) (0.000)** (0.000)** (0.000) (0.000)** (oam)*
BF x
Internal -0.023 -0.009 -0.008 -0.026 -0.008 0.050
Resources
(0.015) (0.023) (0.023) (0.012)** (0.023) (0.032)
EPL x BF x
Internal 0.007 0.004 0.004 0.011 0.004 -0.017
Resources
(0.006) (0.009) (0.009) (0.005)** (0.009) (0.013)
Observations 2177727 2177727 2177727 2177439 2177735 2014307
R-squared 0.07 0.00 0.06 0.06 0.06 0.05
Year FE YES YES - - - -
Country YES NO YES YES YES YES
Year
Sector x YES NO NO NO NO NO
Year
Firm FE NO YES YES YES YES YES
Controls NO NO NO NO YES NO
Ciccone- Ciccone- Ciccone- Ciccone- Ciccone- .
Proxy for ) ) . ; ) UK job
Benchflow Papaioannou Papaioannou Papaioannou Papaioannou Papaioannou reallocation
(2007) (2007) (2007) (2007) (2007)
Proxy for Net Liquid
internal Cash flow Cash flow Cash flow Assgts Cash flow Cash flow
resources

Robust standard errors in parentheses. clusterduedirm-level. Additional controls are firm
size, number of subsidiaries and exports. * sigarft at 10%; ** significant at 5%; ***

significant at 1%
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