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We exploit homogeneous firm level data of manufacturing and non-manufacturing industries to
study the impact of firing restrictions on job flow dynamics across 14 European countries. Our results
suggest that more stringent firing laws dampen the response of job destruction to the cycle, thus
making job turnover less counter-cyclical. Moreover, stricter EPL reduces both the creation and
destruction of jobs in declining sectors relative to expanding sectors, implying that faster trend
growth attenuates the impact of firing costs on firm’s hiring and firing decisions.

How does the reallocation of factors of production behave along the business cycle?
Are there significant differences across countries? Which are the determinants of such
differences? Following Davis and Haltiwanger’s (1990, 1992) seminal work, a large
literature has emphasised the importance of labour reallocation and microeconomic
heterogeneity for macroeconomic fluctuations. While the direction of causality is
debatable,1 the study of the behaviour of job reallocation over the business cycle is
fundamental in order to understand economic fluctuations. Moreover, even if reallo-
cation is just a consequence of the business cycle, understanding the nature and timing
of job reallocation remains crucial to design the appropriate policy responses to
recessions and, more generally, to business cycle fluctuations. Several studies in Anglo-
Saxon countries clearly suggest that the reallocation of jobs presents a counter-cyclical
pattern. During slumps the rate at which jobs are destroyed increases rapidly. Perhaps
more surprisingly, job creation reacts slowly to economic downturns, sometimes even
not declining at all. As a result, job reallocation (the sum of job creation and job
destruction) is clearly counter-cyclical.2

This set of facts spurred the proposal of different theories consistent with the
counter-cyclicality of reallocation. Caballero and Hammour (1994) show, within a
vintage model of process and product innovation, that declines in demand are only
partly accommodated by a reduction of job creation when fast creation of jobs in an
industry is costly due to increasing creation costs. As a consequence, job creation is
smoothed over the business cycle and job destruction is concentrated in recessions,
implying a counter-cyclical pattern in the reallocation of jobs. In Mortensen and
Pissarides (1994), counter-cyclical movements of job reallocation are generated by the

* We are specially indebted to Ramon Gomez-Salvador for his feedback at an early stage of this project. We
thank two anonymous referees, Samuel Bentolila, Giuseppe Bertola, Dimitrios Christelis, Giulio Fella, Larry
Kahn, Steve Nickell, Christopher Pissarides, Anna Sanz de Galdeano, Uwe Sunde and seminar participants at
the IZA Workshop on Employment Protection and EEA Meetings in Madrid for helpful comments. Giovanna
Vallanti thanks the Economic and Social Research Council for financial support. The work of Juli�an Messina
is partially supported by Research Grant SEJ2004-03276/ECON from the Spanish Ministry of Education and
Science. All errors are ours.

1 See Schuh and Triest (1998) for a discussion of the causality links between reallocation and business cycle
fluctuations.

2 See Davis and Haltiwanger (1992) and Davis et al. (1996) for the US manufacturing sector, Baldwin et al.
(1998) for Canada and Konings (1995) for the UK.
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time required to establish a profitable job-worker match. Intuitively, during upturns it
takes time to fill in vacancies while during downturns job destruction occurs immedi-
ately. Moreover, the profitability of a vacancy increases during recessions, as a larger
unemployed pool facilitates finding workers, stabilising job creation along the cycle. As
a result, job turnover is counter-cyclical.

In Continental Europe the evidence on the behaviour of job reallocation along the
business cycle is more limited, suggesting that job reallocation tends to be a-cyclical or
even slightly pro-cyclical.3 Garibaldi (1998) takes stock of the dichotomy in job flow
dynamics between Anglo-Saxon and Continental European countries and shows that
extending the Mortensen and Pissarides (1994) framework to allow for the presence of
fixed adjustment costs associated with dismissals can explain the apparent a-cyclicality
of job reallocation in the latter group. In this setting, when firing is costly and time-
consuming the asymmetry in the cyclical pattern of job creation and job destruction
disappears, as job destruction becomes less responsive to the cycle. Thus, Garibaldi
(1998) concludes that cross-country differences in job flow dynamics can be accounted
for by differences in the relative stringency of employment protection legislation
(EPL).

A competing explanation of these cross-country differences relies on limitations in
the data coverage and sampling frame across studies. While evidence for the US,
Canada and the UK is mostly based on establishment data for the manufacturing
sector, studies for continental European countries typically rely on firm level data
including manufacturing and service industries. Boeri (1996) and Foote (1998) claim
that the apparent counter-cyclicality of reallocation in US data appears to be a pecu-
liarity of the manufacturing sector. Foote (1998) shows that service industries in the US
instead present a higher variability of job creation over the business cycle, resulting in
pro-cyclical job reallocation. He further argues that the asymmetric behaviour of job
creation and destruction between manufacturing and service sectors is broadly con-
sistent with an (S,s) model of micro-level employment adjustment featuring trend
growth. In this context, the interaction of (S,s)-type adjustment and negative trend
growth implies that job destruction becomes a more important margin of adjustment
in declining sectors, and hence more volatile, explaining the apparent counter-cycli-
cality of reallocation in US manufacturing. Similarly, in sectors featuring a positive
trend growth such as most service industries, the volatility of job creation over the
business cycle increases, resulting in pro-cyclical reallocation of jobs.

This article brings these two competing hypothesis to the data. For this purpose, it
overcomes previous problems of cross-country comparability of job flow dynamics by
using a unique homogenous firm-level data set that covers the whole spectrum of
productive sectors for 14 European countries during the 1990s and early 2000s. This
allows for the first examination of differences and similarities across countries and
sectors in the cyclical properties of job creation and destruction within a compre-
hensive framework. Relying on comparable data, we examine empirically the impact of

3 In particular, an a-cyclical pattern has been found in Austria (Stiglbauer et al., 2002), Italy (Contini et al.,
1995), Spain (Dolado and Gomez-Salvador, 1995) and Germany (Boeri and Cramer, 1992) while a slightly
pro-cyclical pattern has been documented for France (Lagarde et al., 1994) and Sweden (OECD, 1994).
However, most of these studies present simple correlations between job reallocation and the cycle at the
aggregate level, relying on a limited number of years.
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employment protection on the behaviour of reallocation along the business cycle. A
contribution of the article relates to its identification strategy of the impact of EPL in
labour market outcomes, which avoids the problems of lack of degrees of freedom
typically encountered in the empirical macro literature when identifying the impact of
labour market institutions. While most of the literature focuses on the direct impact of
EPL on job flows, our focus here is on the differential impact of the legislation across
sectors and phases of the business cycle.

Our findings indicate that firing restrictions play a significant role in shaping labour
reallocation along the business cycle, while sectoral trend growth is less important.
When firing is costly and time consuming, firms respond by smoothing the destruction
of jobs over the business cycle. Hence, job destruction becomes less responsive to
economic fluctuations, providing support to the hypothesis put forward by Garibaldi
(1998). Simulation of these empirical results show that the impact of firing restrictions
on the behaviour of reallocation along the cycle is large, EPL differences being able to
account for cross-country patterns of job reallocation. A closely related result relates to
the differential impact of EPL across sectors. Bentolila and Bertola (1990) show that
higher trend growth is expected to dampen the impact of firing restrictions on job
flows. Consistent with their model, our findings suggest a differential impact of EPL
across sectors within a given country, depending on sectoral employment trend growth.

These findings relate to a recent literature that highlights the differential impact of
EPL across demographic groups. Bertola et al. (2007) find that EPL increases the youth
unemployment rate relative to adults using aggregate data for OECD countries. This is
consistent with results from individual data in the US, analysed by Autor et al. (2006).
Similarly, Kahn (2007) finds that non-employment is relatively higher among the
young, women and less skilled workers in high EPL countries using international
individual household data. We take here the perspective of the firm, and show
important heterogeneity across firms in the incidence of dismissal restrictions
depending on the sector of operation and phase of the business cycle. Hence, previous
studies that failed to control for differences across countries in aggregate trend growth
or the business cycle might have missed an important element when evaluating the
impact of firing restrictions on labour market dynamics.

The rest of the article is organised as follows. The next Section presents the main
characteristics of the data. Section 2 sets out the empirical methodology. The main
results of the article are presented in Section 3. Section 4 performs a series of
robustness checks and Section 5 concludes.

1. The Data

The main data source in this study is Amadeus, a firm-level data base collected by the
Bureau van Dijk (BvD) from balance sheet data in European countries.4 The infor-
mation is collected by the national Chambers of Commerce and homogenised by BvD
applying uniform formats to allow accurate cross-country comparisons. The period of
analysis used for this study spans from 1992 to 2001 and varies slightly depending on

4 There are several versions of Amadeus, depending basically on the number of firms covered. Ours is the
top 1,000,000 firms.
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the country. The sample includes all EU-15 countries with the exception of Luxemburg
and Ireland, plus Norway.

The Amadeus database has several important advantages for the study of job flow
dynamics within and across countries. Previous studies usually suffer from differences
across countries in the source of the data (administrative versus survey), unit of
observation (firms versus establishments), sectoral coverage (manufacturing versus
services), and period of observation (expansion versus recessions), which may have led
to misleading interpretations of the cross-country cyclical patterns of job flows (OECD,
1994). Instead, in Amadeus the data collection is relatively homogeneous across
countries. Moreover, firms� information is classified on narrowly defined sectors (2-digit
NACE classification) and data from both manufacturing and non-manufacturing
sectors are reasonably representative.

One limitation of Amadeus is that it does not allow accurate identification of the
birth and death of firms. Therefore we restrict our analysis to continuing firms,
e.g. firms that are in the sample for at least two consecutive periods. This is an
important limitation for the purpose of comparison of job turnover rates from Ama-
deus with that from other sources. However, the exclusion of entry and exit should be
less problematic at the time of evaluating the impact of EPL on employment dynamics,
because the component of total job turnover that is more likely to be affected by firing
restrictions is precisely job turnover of continuing firms (OECD, 1999).5

G�omez-Salvador et al. (2004) show that the sectoral distribution of employment in
Amadeus is very similar to the actual distribution of employment as measured by the
national labour force surveys (LFS). Perhaps more convincingly, they show that
aggregate employment growth rates from Amadeus follow the growth rate of employ-
ment in the LFS quite closely, suggesting that the sample in Amadeus is representative
of the total firms� population. Figure 1 shows annual employment growth in 24
different sectors and 14 countries as measured in Amadeus, against employment
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Fig. 1. Sectoral Employment Growth. STAN vs. AMADEUS

5 See Koeniger and Prat (2007) for a discussion of the role of firing restrictions and product market
regulations in firm’s adjustment at the intensive and extensive margin.
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growth measured in those sectors by STAN, the Structural Analysis Database con-
structed by the OECD. We do not expect a perfect correlation, as Financial sectors and,
more importantly, public employees are not covered by Amadeus. However, the pos-
itive and significant association (corr. 0.45) between both sources is reassuring.

Job flow statistics from Amadeus are merged with employment and value added data
at the sectoral level from STAN. To this purpose, we construct using Amadeus annual
job flow statistics between 1992 and 2001 for 24 sectors, which are those covered in
STAN.6 The advantage of STAN is that it contains long time series (1970–2003) of
annual value added at the sectoral level, which we use to construct a sectoral output gap
indicator as our main measure of the business cycle.7

A second limitation in Amadeus relates to the sampling procedure, which introduces
a bias against very small firms.8 This is common in firm level data sets, but is potentially
important when measuring job flows since a sizable fraction of job turnover occurs
within this segment of the size distribution. Moreover, in some countries firms below a
certain size-threshold are exempted from firing restrictions.9 It could well be the case
that firms more prone to labour turnover limit their size to slightly below the threshold
in order to avoid falling under the legislation.10 Similarly, the data are available at the
firm rather than the establishment level. Measuring job flows at the firm level under-
states the actual magnitude of total gross flows between plants. However, cross-country
comparisons of establishment data pose serious difficulties since there is important
heterogeneity in the definition of establishment across data sets and countries (OECD,
1994). This is less of a problem with firm data. Moreover, in most countries employ-
ment protection legislation applies to the firm rather than to the establishment.11

One advantage of the country-sectoral panel that we build for the analysis is that we
can control for different sets of fixed effects in an attempt to assess the robustness of
our results. Some of our empirical specifications include country and sector fixed
effects as well as their interaction. Hence, identification in this more restrictive speci-
fication comes from within sector and country variation in time. Such a specification

6 The sectors are: Agriculture, forestry and fishing; Mining and quarrying; Food, beverages and tobacco;
Textiles; Wood products; Paper products, publishing and printing; Refined petroleum, nuclear fuel and
chemical products; Rubber and plastic products; Other non-metallic products; Basic metals and fabricated
metal products; Machinery and equipment; Electrical and optical equipment; Transport equipment; Other
manufacturing sectors; Electricity, gas and water supply; Construction; Wholesale and retail trade, Repairs;
Hotels and restaurants; Transport and communications; Financial intermediation and insurance; Real estate
and renting, Computer and related activities, Research and development; Public Administration, defence and
education; Health and social work; Other community, social and personal services

7 The output gap is constructed applying the Hodrick-Prescott filter with a smoothing parameter k ¼ 100,
to annual value added series in each sector over the period 1970–2003. Section 4 provides sensitivity analysis
with respect to the smoothing parameter and alternative measures of the output gap.

8 Typically, firms below 10 employees are excluded from the sample.
9 For a rationale for such differential legislation see Boeri and Jimeno-Serrano (2005).
10 Evidence suggests that threshold effects are present, although are quantitatively small. See Borgello et al.

(2002), Schivardi and Torrini (2004), Boeri and Jimeno-Serrano (2005) for a discussion of the Italian case,
and Vereck (2004) for Germany.

11 Known exceptions are Germany and Austria. In the UK, the application of collective dismissal legislation
is identified at the establishment level. Finally, Italy is a mixed case, where the exception of EPL is applied to
firms below 15 employees, but the threshold defining a collective dismissal applies to the establishment
(OECD, 2004b).
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would wipe out possible biases in the construction of sectoral job flows due to
misrepresentation of small firms, as long as the bias remains constant over time.

There are several indices of employment protection in the literature. Our preferred
indicator is the latest index developed by the OECD (2004a), which ranges theoret-
ically from 0 to 6, and empirically from 0.6 to 3.7, according to the increasing strictness
of EPL. This is the most comprehensive index of EPL, covering several aspects of
employment protection including regulation for individual and collective dismissals
and differences across regular and temporary contracts. However, this index presents
little time variation within the sample period.12 An alternative measure of employment
protection was first developed by Blanchard and Wolfers (2000) and updated by Nickell
et al. (2001) and G�omez Salvador et al. (2004). This index is also scaled from 0 to 6 and
in principle has the virtue of providing greater variability over time. However, to a large
extent this variability is due to the interpolation of previous measures. We provide some
robustness checks using this index below.

Table 1 provides descriptive statistics for the EPL index, the cycle indicator and a
sectoral trend growth indicator (that is measured as average employment growth in
each sector and country over the sample period). Concerning the EPL index, there are
some relevant cross-country differences in the strictness of employment protection.
The UK is the least regulated country while stricter employment protection is a feature
of Portugal, Greece and France. Turning to the business cycle and trend growth, we
observe substantial heterogeneity in both indicators across countries and sectors, and
this variation will be used to identify the parameters of interest in the econometric
analysis that follows.

Table 1

Summary Statistics

EPL Cycle Trend growth

max min mean sd mean sd

Austria 2.2 2.2 �0.31 3.88 1.23 2.52
Belgium 3.2 2.2 �0.04 4.02 1.07 2.16
Denmark 1.4 1.4 0.01 6.27 2.78 2.29
Finland 2.1 2.1 1.19 6.84 3.65 3.19
France 3 3 �1.80 3.94 1.79 1.5
Germany 3.09 2.5 1.34 5.19 0.48 2.32
Greece 3.5 3.5 �1.88 6.71 2.20 2.01
Italy 3.6 2.59 �0.94 3.54 4.52 1.70
Netherlands 2.7 2.1 �0.66 4.41 1.77 2.39
Norway 2.7 2.6 0.45 7.64 3.33 2.83
Portugal 3.85 3.7 �2.56 5.62 1.75 3.22
Spain 3.11 2.9 �1.64 3.66 4.43 2.56
Sweden 2.2 2.2 �0.54 7.49 3.53 2.82
UK 0.68 0.6 �0.05 5.32 1.29 2.79

12 Over the sample period, seven countries have experienced a relaxation of the rules governing EPL:
Belgium (1997), Germany (1997), Italy (1997 and 2000), Netherlands (1999), Norway (2000), Portugal
(1996) and Spain (1997). The UK has moved to the opposite direction, the EPL index changing from 0.6 to
0.68 in 2000. Summary statistics on the EPL index for each country in the sample are reported in Table 1.
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2. Empirical Model

We calculate yearly job creation (JC), job destruction (JD) and job reallocation (JR)
rates at the sectoral level for a total of 24 sectors. We follow the standard definitions of
job flow measures described in Davis and Haltiwanger (1990). JCijt in period t, country j
and sector i equals the weighted sum of employment gains over all growing firms in
sector i and country j between t � 1 and t. Similarly JDijt equals the sum of employment
losses (in absolute value) over all contracting firms between t � 1 and t. It follows that
net employment can be obtained as NETijt ¼ JCijt�JDijt and the job reallocation rate is
defined as JRijt ¼ JCijt þ JDijt. Descriptive statistics for job reallocation, job creation and
job destruction are presented in Table 2.

Our basic empirical strategy is based on the following reduced-form specification

JFijt ¼ aþ Nijtbþ Ejtcþ Gijdþ ðNijt � EjtÞfþ ðNijt � GijÞgþ
þ ðEjt � GijÞhþ ðNijt � Ejt � GijÞ#þ Dnþ eijt ð1Þ

for i ¼ 1, ..., 24, t ¼ 1992, ..., 2001 and j ¼ 1, ... ,14
where Greek letters are parameters of the model, JFijt denotes job flows (JRijt, JCijt or JDijt

depending on the specification), Nijt is a business cycle indicator, Ejt denotes the index
of employment protection legislation and Gij is the sectoral trend employment growth.
The matrix D encompasses a set of dummies that generally includes country, time and
sectoral fixed effects, and their interactions depending on the specification.

We run a fully interacted model, including interaction terms between the cycle, EPL
and trend growth as well as the triple interaction between these three covariates.
Hence, we in principle allow for the effects of EPL on the cyclicality of job flows to
depend on sectoral trend growth and vice versa, we allow for the effects of sectoral
growth on the cyclicality of job flows to depend on EPL.

Let us concentrate on JR for a moment. Taking the derivative of (1) with respect to
the business cycle, we derive an expression for the cyclicality of job flows

Table 2

Summary Statistics on Job Flows

JR JC JD

mean sd mean sd mean sd

Austria 7.96 3.74 4.60 2.94 3.37 2.24
Belgium 8.73 3.23 4.90 2.73 3.83 1.72
Denmark 9.87 2.59 6.33 2.27 3.54 1.95
Finland 10.06 3.84 6.85 3.27 3.21 2.37
France 8.30 2.80 5.04 2.55 3.25 1.24
Germany 8.10 2.53 4.29 2.47 3.81 1.64
Greece 9.36 7.22 5.78 5.18 3.57 3.01
Italy 11.91 2.99 8.22 2.65 3.69 2.13
Netherlands 10.14 3.86 5.95 3.20 4.18 1.97
Norway 11.35 5.98 7.34 4.65 4.01 2.75
Portugal 8.30 3.20 5.06 3.40 3.25 1.97
Spain 11.25 3.12 7.84 3.05 3.41 1.44
Sweden 11.11 3.77 7.32 3.03 3.79 2.18
UK 10.51 2.36 5.90 2.57 4.61 2.00

Note: Gross job flows are calculated from continuing firms, hence not accounting for firm demographics.
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@JRijt

@Nijt
¼ bþ Ejtfþ Gijgþ Ejt � Gij

� �
#; ð2Þ

which depends both on EPL and sectoral trend growth. Our primary interest relates to
the marginal effects of EPL and trend growth on the cyclicality of job flows, hence to
o2JRijt/oNijt oEjt and o2JRijt/oNijt oGij respectively. Thus, taking the derivative of (2) with
respect to EPL, a test for the hypothesis put forward by Garibaldi (1998) can be simply
expressed as:

H0 :
@2JRijt

@Nijt@Ejt
¼ fþ Gij# ¼ 0; H1 :

@2JRijt

@Nijt@Ejt
> 0: ð3Þ

If we reject the null at standard confidence levels this would suggest that more
stringent EPL increases the cyclicality of job turnover. Obviously, this test will generally
depend on Gij, and consequently will be evaluated at different values of trend growth.
Similarly, taking the derivative of (2) with respect to Gij we can derive a test for Foote’s
hypothesis,

H0 :
@2JRijt

@Nijt@Gij
¼ gþ Ejt# ¼ 0; H1 :

@2JRijt

@Nijt@Gij
> 0; ð4Þ

where a rejection of the null would imply that the cyclicality of job reallocation is
higher in sectors with higher trend growth such as service industries.

In order to make inference about country patterns, we weight our regressions by the
relative number of employees in each cell with respect to the total number of
employees in the country. Thus, each country has equal weight in the final regres-
sions.13 Note that our EPL indicator misses the sectoral dimension in the panel, only
varying across countries and over time. This might imply that observations are not
independent within time and country clusters, biasing the standard errors in the
regressions. All our specifications present heteroscedasticity robust standard errors
clustered at the year and country level.14

3. Empirical Results

3.1. The Cyclical Patterns of Job Reallocation

We start the analysis by illustrating the cyclical patterns of job turnover. Following most
of the literature, Table 3 shows Spearman correlations between job turnover and the
output gap indicator. The pooled correlations are reported for five different groups: all
sectors, services, manufacturing, growing sectors (those whose average growth rate is
above the country average) and contracting sectors (those whose average growth rate is
below the country average). As noted before, the period of observation spans at most

13 Alternatively, one may argue that cells constructed from a larger number of firm observations are less
likely to be affected by noise, and thus more likely to be representative of the sectoral employment dynamics.
We have experimented with relative firm rather than employment weights in the regressions. The results,
available from the authors, are very similar to those presented in the text.

14 One might argue that EPL has limited variation over time and hence the relevant cluster might be the
country rather than country and year. Results with robust standard errors to country clustering are virtually
identical to those presented in the article.
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between 1992–2001, and differs across countries and sectors. Job reallocation is in most
cases a-cyclical with the clear exception of the UK and (perhaps more surprisingly)
Spain, where the correlation between job reallocation and the indicator of the cycle is
negative and statistically significant.15 These correlations are in line with previous
studies, suggesting a-cyclical labour flows in continental Europe in contrast with
counter-cyclical patterns in the Anglo-Saxon countries. The cross-country differences
are even more apparent when comparing country averages within manufacturing and
services industries, or expanding and contracting sectors. With the sole exception of
Spain, job reallocation is a-cyclical or pro-cyclical in growing sectors, but either
a-cyclical or counter-cyclical in sectors with an average growth below the country mean.
A somewhat similar pattern arises if the distinction is made between service and
manufacturing sectors, the former group tending to present more pro-cyclical corre-
lations. In all columns, the UK presents a lower correlation between JR and the cycle.
Indeed, although differences across sectors are apparent, the ranking of countries
is relatively stable across the different columns. Spearman pairwise correlations across
the groups in the different columns are always positive and statistically significant,
suggesting the importance of country effects.

3.2. The Cyclical Patterns of Job Flows and Firing Restrictions

Can firing restrictions account for the differences in the cyclicality of job turnover?
Table 4 presents OLS estimates following (1) for JR. Column 1 includes year and

Table 3

Spearman Correlations between Job Reallocation and Cycle

All sectors Services Manufacturing Growing Contracting

Austria 0.018 0.186 �0.064 0.061 �0.136
Belgium �0.059 �0.101 �0.067 �0.031 �0.099
Denmark 0.003 0.117 �0.054 0.071 �0.177
Finland 0.001 0.000 0.127 0.019 �0.415*
France 0.115 0.014 0.042 0.059 0.223
Germany 0.165* 0.197 �0.010 0.281* �0.048
Greece 0.192* 0.365* 0.073 0.235* �0.297
Italy �0.102 0.038 �0.063 �0.100 0.067
Netherlands �0.049 0.278* �0.112 �0.012 �0.077
Norway �0.109 0.175 �0.148 �0.132 �0.261
Portugal 0.129 0.155 0.232 0.064 0.089
Spain �0.136* �0.317* 0.061 �0.160* �0.326*
Sweden �0.110 0.137 �0.092 �0.106 �0.255
UK �0.225* 0.081 �0.286* �0.123 �0.418*

Note: *denotes significant at the 5% level. Correlations of job reallocation and the output gap across different
groups, pooling the data from all sectors belonging to each group. The data are yearly observations for a total
of 24 sectors. For a definition of the sectors see Footnote 6. Growing (contracting) sectors are those whose
average growth rate is above (below) the country average.

15 Spain is characterised by a relatively stringent EPL. However, there is evidence suggesting that this
legislation is to a large extent bypassed by the use of temporary employment contracts (Dolado et al., 2002),
which incidence is the highest in Europe. We examine the role of temporary contracts in the cyclicality of job
flows in Section 4.
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sectoral fixed effects but excludes country effects. Column 2 adds country effects to this
basic specification. Column 3 adds sector and year interactions but excludes country
dummies, hence accounting for any specific sectoral trends present in the data, while
column 4 allows for both country effects and sector specific non-parametric trends.
Finally, column 5 replaces the sector and time interactions with a set of country and
sector interactions. In this restrictive specification, the effects of interest are identified
from time variation within country by sector idiosyncratic patterns. Note that the
interaction of country and sector fixed effects is perfectly collinear with TrendG and
almost perfectly collinear with the interaction EPL�TrendG, which consequently are
dropped from the regression in column 5. Results are very similar across the different
specifications. Tests of the joint significance of the different sets of fixed effects suggest
that country, sector, year and the interaction of sector and year fixed effects cannot be
rejected at standard confidence levels. Results for the restricted set of covariates that
are included in the regression with country and sector interactions are very similar to
those of previous specifications. Hence, we will concentrate our discussion on the
results presented in Column 4, including year, sector, country and the interaction of
sector and year fixed effects in the regression.

In line with our previous discussion, the interaction term Cycle � EPL is positive and
statistically significant at the 5% level. Note however that this term captures the

Table 4

Employment Protection and the Cyclical Behaviour of Job Reallocation

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

Cycle �0.169 �0.176 �0.183 �0.191 �0.147
(2.44)* (3.20)** (2.34)* (2.85)** (3.18)**

EPL �0.619 �0.806 �0.661 �0.871 �0.570
(1.53) (1.06) (1.59) (1.10) (0.70)

Cycle � EPL 0.060 0.061 0.066 0.068 0.052
(2.29)* (2.95)** (2.33)* (2.72)** (2.99)**

Cycle � TrendG 0.001 0.021 �0.002 0.020 �0.009
(0.08) (1.32) (0.08) (1.07) (0.50)

TrendG 0.153 0.014 0.114 �0.016
(1.29) (0.15) (0.99) (0.18)

Cycle � EPL � TrendG �0.001 �0.006 0.000 �0.005 0.009
(0.15) (0.94) (0.01) (0.70) (1.00)

EPL � TrendG 0.173 0.112 0.188 0.122
(3.94)** (2.97)** (4.31)** (3.35)**

Intercept 11.958 10.098 9.275 8.039 10.785
(11.96)** (4.95)** (9.37)** (3.32)** (3.15)**

Sector Dummy Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes
Country Dummy No Yes No Yes Yes
Year � Sector Dummy No No Yes Yes No
Country � Sector Dummy No No No No Yes
Observations 2,080 2,080 2,080 2,080 2,080
R2 0.40 0.46 0.44 0.50 0.56

Note: Robust standard errors clustered on country year. t-statistics in parenthesis. * and ** denote significant
at the 5% and 1% level respectively. Data are weighted using sectoral employment weights adjusted such that
each country has the same weight in the regression.
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response of JR to the cycle as a function of EPL for a sector with zero trend growth. In
order to evaluate the impact of EPL on the cyclicality of job turnover we need to take
into account also the term Cycle � EPL � TrendG. The first panel of Table 7 follows
expression (5) and presents statistical tests of the significance of the marginal effect of
EPL on the cyclicality of job flows for three different values of trend growth: zero, the
median trend growth in sectors experiencing negative growth (from now on, declining
sectors) and the median trend growth in sectors experiencing positive growth (from
now on, expanding sectors). In all three cases the marginal effect of EPL on the
cyclicality of JR presents a similar positive magnitude and is statistically significant at the
five% level. Hence, we conclude that, as suggested by Garibaldi (1998), EPL increases
the cyclicality of JR.

Is the magnitude of this marginal effect economically relevant? Figure 2a provides
an illustration of the predicted effect of EPL on the cyclicality of JR following (2).
We concentrate on the specification presented in Column 4 of Table 4 for a sector
with zero TrendG, but a very similar picture would be obtained for expanding or
declining sectors. The thick line stands for the predicted response of the cyclical
behaviour of JR to changes in EPL, and the dotted lines are 95% confidence
intervals. Note that the slope of this thick line is precisely o2JRijt/oNijt oEjt, the mar-
ginal effect of EPL on the cyclicality of JR. According to Figure 2a, the predicted
response of JR to the cycle is negative and statistically significant in relatively low EPL
countries such as the UK and Denmark, and to a lesser extent Finland and Sweden.
Instead, in most continental European countries (whose EPL index scores values
larger than 2.5) we cannot statistically reject the a-cyclicality of JR. Hence, cross-
country differences in the cyclicality of job turnover can be accounted for by
differences in EPL.

Tables 5 and 6 show estimates of (1) for JC and JD following the same set of
specifications discussed above regarding JR. As before, results are very similar inde-
pendently of the set of dummies included in the regression, allowing us to concen-
trate directly on our preferred specification including year, sector, country and the
interaction of year and sector fixed effects (column (4) in both Tables). The related
marginal effects of EPL on the cyclicality of JC and JD are presented in columns (2)
and (3) of Table 7, where the p-values refer to the significance of these marginal
effects.

Let us concentrate first on column 3 of Table 7, which displays the results for JD. The
marginal effect of EPL on the cyclicality of JD is positive and statistically significant
(p-value ¼ 0.007) when evaluated at zero TrendG. Hence, the apparent counter-cycli-
cality of JD is weakened as EPL increases. The magnitude of this response is higher in
declining sectors and lower in growing sectors, becoming non statistically significant in
the latter group (p-value ¼ 0.211). Thus, the impact of EPL on job flow dynamics
depends also on sectoral trend growth in a meaningful fashion. We will come back to
this issue below. Figure 2b shows the predicted response of JD to the cycle as a function
of EPL. In line with previous evidence for Anglo-Saxon countries, JD is strongly
counter-cyclical in the UK, where EPL is lowest. However, as EPL increases above 2.5 we
cannot reject the a-cyclicality of JD. Finally, the results in Table 7 suggest that the
cyclicality of JC also increases as we move from low to high EPL countries, at least in
growing and zero growth sectors. However, there is too much uncertainty regarding the
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response of JC to the cycle. As Figure 2c shows, when we evaluate the predicted effects
of EPL on the cyclicality of JC we can never reject an a-cyclical response.

3.3. Job Flows, Sectoral Trend Growth and Firing Restrictions

Let us turn now to the effect of trend growth on the cyclicality of job turnover. The
coefficient of the interaction term Cycle � TrendG in Table 4 is positive, in line with

(a) The Cyclicality of job reallocation and EPL 

(c) The Cyclicality of job reallocation and EPL 
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Fig. 2. Predicted Responses of the Cyclicality of Job Flows to Changes in EPL.
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Foote (1998) hypothesis, but not different from zero at standard levels of statistical
significance. The same conclusion is reached when we test for the fully interacted
model following expression (4), where we evaluate the marginal effect at different
values of EPL taking into account the term Cycle � EPL � TrendG. These results are
presented in the second panel of Table 7. For all plausible values of EPL we can never
reject the null of o2JFijt/oNijtoGij ¼ 0. Hence, our results provide no support for Foote’s
hypothesis, suggesting that in our sample the cyclicality of job flows is similar in sectors
with positive and negative trend growth.

This last result does not imply that sectoral trend growth is unimportant for the
determination of job flows. Tables 4, 5 and 6 show instead that differences across
sectors in trend growth are crucial for understanding the level, rather than the cyclical
patterns of reallocation. Similarly, they illustrate an interesting interaction between
trend growth and EPL in the determination of the level of job turnover. Note first that
JC (JD) is apparently higher (lower) in faster growing sectors as suggested by the
positive (negative) and statistically significant sign of TrendG in the regressions.16 More
interestingly, EPL mediates the response of the reallocation of labour to sectoral trend
growth in a very similar fashion as it acts on the cyclicality of job turnover. The inter-

Table 5

Employment Protection and the Cyclical Behaviour of Job Creation

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

Cycle �0.025 �0.032 �0.047 �0.054 �0.004
(0.58) (0.89) (1.08) (1.35) (0.11)

EPL �0.350 �0.361 �0.391 �0.459 �0.246
(1.43) (0.61) (1.57) (0.77) (0.37)

Cycle � EPL 0.014 0.017 0.021 0.023 0.009
(0.90) (1.27) (1.38) (1.65) (0.68)

Cycle � TrendG �0.022 �0.009 �0.022 �0.009 �0.039
(1.79) (0.83) (1.64) (0.74) (2.38)*

TrendG 0.500 0.497 0.453 0.451
(5.88)** (6.34)** (5.07)** (5.21)**

Cycle � EPL � TrendG 0.008 0.005 0.008 0.005 0.019
(1.65) (1.10) (1.48) (0.97) (2.40)*

EPL � TrendG 0.107 0.059 0.122 0.071
(3.56)** (1.99)* (3.86)** (2.27)*

Intercept 5.319 3.899 4.085 3.038 2.737
(7.41)** (2.37)* (3.63)** (1.47) (1.33)

Sector Dummy Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes
Country Dummy No Yes No Yes Yes
Year � Sector Dummy No No Yes Yes No
Country � Sector Dummy No No No No Yes
Observations 2080 2080 2080 2080 2080
R2 0.56 0.59 0.60 0.63 0.63

Note: Robust standard errors clustered on country year. t-statistics in parenthesis. * and ** denote significant
at the 5% and 1% level respectively. Data are weighted using sectoral employment weights adjusted such that
each country has the same weight in the regression.

16 Note that TrendG captures the effect of trend growth for zero EPL and zero output gap. However, once
taking into account all plausible values of output gap and EPL we still find that JC (JD) increases (declines)
with sectoral trend growth.
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Table 6

Employment Protection and the Cyclical Behaviour of Job Destruction

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

Cycle �0.144 �0.144 �0.135 �0.136 �0.144
(3.23)** (3.60)** (2.67)** (2.86)** (3.67)**

EPL �0.269 �0.445 �0.270 �0.412 �0.324
(1.45) (0.81) (1.40) (0.70) (0.55)

Cycle � EPL 0.045 0.044 0.046 0.044 0.043
(2.64)** (2.85)** (2.41)* (2.47)* (2.64)**

Cycle � TrendG 0.023 0.030 0.021 0.029 0.030
(2.52)* (3.28)** (1.90) (2.50)* (2.59)*

TrendG �0.348 �0.483 �0.339 �0.467
(5.00)** (8.64)** (4.75)** (7.92)**

Cycle � EPL � TrendG �0.009 �0.011 �0.008 �0.010 �0.010
(2.75)** (3.24)** (2.21)* (2.51)* (1.98)

EPL � TrendG 0.066 0.053 0.066 0.051
(2.50)* (2.32)* (2.46)* (2.19)*

Intercept 6.639 6.198 5.190 5.001 8.048
(8.29)** (3.58)** (11.34)** (3.19)** (3.25)**

Sector Dummy Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes
Country Dummy No Yes No Yes Yes
Year � Sector Dummy No No Yes Yes No
Country � Sector Dummy No No No No Yes
Observations 2080 2080 2080 2080 2080
R2 0.17 0.24 0.23 0.31 0.37

Note: Robust standard errors clustered on country year. t-statistics in parenthesis. * and ** denote significant
at the 5% and 1% level respectively. Data are weighted using sectoral employment weights adjusted such that
each country has the same weight in the regression.

Table 7

Marginal Effects

JR JC JD

marginal effect p-value marginal effect p-value marginal effect p-value

(a) Marginal effect of EPL on the cyclicality of job flows
Declining sectors* 2.509 0.006 1.110 0.133 2.672 0.004
Zero trend growth 2.719 0.033 1.651 0.049 2.473 0.007
Growing sectorsy 2.146 0.016 2.112 0.017 0.801 0.211
(b) Marginal effect of trend growth on the cyclicality of job flows
EPL ¼ 0.6 1.161 0.122 �0.641 0.739 2.465 0.007
EPL ¼ 2.7 0.907 0.182 0.946 0.172 0.222 0.412
EPL ¼ 3.7 0.061 0.475 1.073 0.141 �1.912 0.971
(c) Marginal effect of EPL on the response of job flows to trend growth
Recession‡ 3.462 0.000 1.523 0.064 3.137 0.001
Zero output gap 3.349 0.000 2.269 0.012 2.191 0.014
Expansion§ 2.547 0.005 2.620 0.004 0.955 0.169

Note: All calculations correspond to the specifications presented in columns 4 of Tables 4, 5 and 6 for JR, JC
and JD respectively. *Evaluated at the median of trend growth of declining sectors (�0.97%). yEvaluated at
the median of trend growth of expanding sectors (3.09%). ‡Evaluated at the median value of negative output
gap observations (�2.83%). §Evaluated at the median value of positive output gap observations (2.52%).
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action EPL � TrendG is positive and statistically significant in all specifications for
either JC, JD or JR. However, before making any inference on the effect of EPL on the
response of job flows to the sectoral patterns of trend growth, we need to take into
account the interaction Cycle � EPL � TrendG. From (1), we can write the response of
job flows to trend growth as

@JFijt

@Gij
¼ dþ Nijtgþ Ejthþ Nijt � Ejt

� �
#; ð5Þ

which is a function of EPL and the business cycle. The marginal effect of EPL in the
response of job flows to trend growth (o2JFijt/oGij oEjt) can be easily derived as hþNijt#.
Hence, a test of the positive effects of EPL on the response of job flows to trend growth
can be written as

H0 :
@2JFijt

@Gij@Ejt
¼ hþ Nijt# ¼ 0; H1 :

@2JFijt

@Gij@Ejt
> 0: ð6Þ

The third panel of Table 7 presents the test of statistical significance represented in
(8) for JR, JC and JD evaluated at different values of the business cycle. Let us first
concentrate on JD. When the output gap is zero a clear message arises: EPL makes the
response of JD to sectoral trend growth less negative (p-value ¼ 0.014). In order to
illustrate this result we present in Figure 3c the response of JD to trend growth as a
function of EPL as represented by (5).17 The slope of the curve here is precisely
o2JDijt/oGij oEjt. As expected, the relationship between JD and trend growth is always
negative, suggesting that JD in declining sectors is higher than in expanding sectors.
However, the gap between expanding and declining sectors decreases as EPL becomes
more stringent. According to Figure 3c, the gap between expanding and declining
sectors in the level of JD approximately halves when one moves from the UK to
Portugal, the two extremes regarding EPL provisions. To grab the intuition of this
result imagine an extreme case where firing is forbidden and credibly enforceable by
legislation. In this hypothetical country we would still observe some destruction of
jobs, due to retirement of workers and voluntary quits. However, firms in sectors
where demand is contracting would not be able to fire additional workers, implying
that this labour attrition (the only source of job destruction in this example) is likely
to be similar across expanding and declining sectors. Finally, coming back to Table 7,
note that the magnitude of the slope coefficient increases in recessions and declines
in expansions (to become actually non-significantly different from zero). These two
findings point towards the same direction, suggesting that when firing is costly the
burden of legislation falls on firms in declining sectors, and becomes even larger
during recessions.

Something similar applies to JC. Figure 3b shows the response of JC to sectoral
trend growth as a function of EPL. As the sign of Cycle � TrendG suggests, JC is
positively related to trend growth. Moreover, the upward trend with respect to EPL,
which is statistically significant according to the tests reported in Table 7, shows that
the gap in JC between expanding and declining sectors widens as EPL increases. The

17 This response is evaluated at zero output gap.
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rationale is similar to that discussed regarding JD. As long as more stringent EPL
reduces the responsiveness of job destruction to trend growth, firms in declining
sectors will accommodate a declining trend in demand by constraining the creation
of new jobs, further reducing the job creation rate relative to firms operating in
growing sectors. The effects of trend growth on JC and JD translate into JR. As the
first column of Table 7 suggests, more stringent EPL reduces job reallocation in
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declining sectors relative to expanding sectors. These findings provide empirical
support for models of adjustment costs featuring aggregate as well as idiosyncratic
shocks such as Bentolila and Bertola (1990), suggesting that faster trend growth in a
sector or country dampens the impact of firing costs on firm’s hiring and firing
decisions.

So far we have uncovered important heterogeneities on the effects of EPL in job
flows depending on the sectoral business cycle and trend growth. When we evaluate
instead the effects of EPL on the level of JR, there is unfortunately little we can say. As
predicted by theory, EPL presents a negative sign in all the specifications presented in
Table 4. When we evaluate the marginal effect of EPL for different values of the cycle
and sectoral trend growth taking into account all the interactions in the regression the
negative impact persists. However, in most cases we cannot reject at standard confid-
ence levels that this negative effect is statistically different from zero. This is not sur-
prising, since we have a relatively short sample and a reduced number of countries in
order to evaluate the average impact of EPL on the level of job flows.18 Whether this
effect is actually equal to zero or just reflects the imprecision of our estimates is
something we cannot address with our data.

4. Robustness Checks

In this Section we present a number of robustness checks of the main results pre-
sented above. Due to length restrictions, we focus on job reallocation. We first check
for the robustness of the results with respect to alternative measures of employment
protection and the business cycle. Our specifications allow for time and sector
dummies and their interactions, as well as country effects. Column 1 of Table 8
present these estimates for the EPL measure developed by Blanchard and Wolfers
(2000) and extended by Nickell et al. (2001) and G�omez-Salvador et al. (2004). With
the new measure, the interaction terms Cycle � EPL and EPL � TrendG are positive
and statistically significant at the 1% level. The message is not altered when we take
into account the triple interaction Cycle � EPL � TrendG. We now turn to alternative
measures of the cycle. Columns 2 and 3 test for the sensitivity of our results to the
smoothing parameter of the HP filter. As suggested by Ravn and Uhling (2002), the
smoothing parameter k is set here to 6.5. As before, Cycle � EPL and EPL � TrendG
remain positive and statistically significant for the EPL variable used in the text
(column 2) and the new EPL variable (column 3). Finally, we introduce a new
output gap measure using a Band-Pass filter as suggested by Baxter and King (1999)
in columns 4 and 5. As standard in the literature we remove fluctuations that are too
short (less than 2 years) or too long (more than 8 years) to be considered business
cycle frequencies. Both effects of interest are signed as expected. However, while the

18 The available empirical evidence on the effect of EPL on the level of job flows is mixed. Studies
exploiting cross-country variation in EPL show a negative (although weak) association between EPL and job
flows (OECD, 1999; Blanchard and Portugal, 2001; Gomez-Salvador et al., 2004). Contrasting results are
obtained in the micro empirical literature. Exploiting changes in regulations and differences in the
enforcement of regulation as sources of identification, Bauer et al. (2004) and Kugler and Pica (2007) find no
effects of changes in dismissal protection legislation on job turnover in Germany and Italy, respectively.
Instead, Autor et al. (2007) find lower employment flows in US states following the adoption in court of
wrongful-discharge protections laws.
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interaction EPL � TrendG remains significant at the 5% level, the interaction of EPL
with the cycle is now significant at the 10% level.

In the next exercises we exclude the triple interaction Cycle � EPL � TrendG, which
was never significant in our previous JR regressions. This greatly simplifies the inter-
pretation of the hypotheses we want to contrast, inasmuch as the test of the effects of
EPL on the cyclicality of JR represented in (3) boils down to a test of the sign and
significance of the interaction term Cycle � EPL. Similarly, if the response of job flows
to sectoral trend growth increases with EPL as suggested by the alternative hypothesis
in (6), we should find a positive and significant coefficient of the interaction term
EPL � TrendG.

Next, we explore the sensitivity of our results with respect to the number of
sectors and countries included in the regressions. While our empirical strategy is
expected to suffer less from this factor than standard cross-country regressions, it
might still be the case that some of our results are driven by the inclusion of some
specific country or sector. Our strategy follows Sala-i-Martin (1997) but focusing on
the number of countries and sectors included in the regression rather than on the
set of control variables. Very briefly, we look at the distribution of the coefficients of
interest across the full set of regressions that result from dropping any combinations

Table 8

Robustness Check. Alternative EPL and Cycle Measures

Cycle Variable

HP HP HP BK BK
(k ¼ 100) (k ¼ 6.25) (k ¼ 6.25)

EPL Variable

GS (2004) OECD(2004) GS (2004) OECD(2004) GS (2004)

JR JR JR JR JR

Cycle �0.183 �0.216 �0.207 �0.218 �0.202
(2.81)** (2.16)* (2.15)* (1.99)* (1.94)

EPL �2.011 �0.883 �1.991 �0.827 �1.937
(1.57) (1.12) (1.56) (1.09) (1.57)

Cycle � EPL 0.065 0.075 0.071 0.077 0.069
(2.73)** (2.03)* (2.04)* (1.91) (1.85)

Cycle � TrendG 0.028 0.020 0.028 0.018 0.024
(1.47) (0.73) (1.09) (0.64) (0.94)

TrendG 0.045 �0.001 0.056 0.009 0.064
(0.50) (0.01) (0.65) (0.09) (0.70)

Cycle � EPL � TrendG �0.008 �0.003 �0.007 �0.003 �0.005
(1.12) (0.33) (0.70) (0.23) (0.51)

EPL � TrendG 0.097 0.115 0.092 0.110 0.088
(2.66)** (3.15)** (2.56)* (2.94)** (2.39)*

Intercept 11.421 7.950 11.228 7.983 11.249
(3.01)** (3.19)** (2.92)** (3.36)** (3.07)**

Sector Dummy Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes
Country Dummy Yes Yes Yes Yes Yes
Year � Sector Dummy Yes Yes Yes Yes Yes
Observations 2080 2080 2080 2074 2074
R2 0.50 0.50 0.50 0.50 0.50

Note: Robust standard errors clustered on country year. t-statistics in parenthesis. * and **denote significant at
the 5% and 1% level respectively. GS (2004) refers to Gomez-Salvador et al. (2004). HP refers to the Hodrick-
Prescott filter. BK refers to the Baxter-King band-pass filter. Data are weighted using sectoral employment
weights adjusted such that each country has the same weight in the regression.
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of three countries (or sectors) in our baseline specification (Column 4 in Table 4).
Taking into account that the full sample of countries (sectors) is 14 (24), the
resulting number of regressions is 560 (2600). We take next the averages of the
estimated coefficients and their standard deviations across the different regressions.
Under the assumption of normality, these two statistics are sufficient to calculate the
cumulative distributive function (CDFN) of the estimates and apply standard con-
fidence levels. However, even if the estimates in every regression follow a t-Student
distribution, it might be the case that the distribution of the estimates is not normal.
Following Sala-i-Martin (1997), in this case we can still compute their cumulative
distributive function (CDFNN) as the average of the individual cumulative distributive
functions.

The first panel of Table 9 shows the effects of changing the number of countries
on our baseline results. Independently of the normality assumption, the null of each
coefficient equal to zero would be rejected at the 5% level in the two cases of
primary interest: Cycle � EPL and EPL � TrendG. As the second panel of Table 9
clearly shows, none of these results is either affected by the exclusion of different
combinations of sectors.

Our final set of robustness checks concentrates on the possible role of competing
institutional factors. G�omez-Salvador et al. (2004) find a negative impact of un-
employment benefits, union co-ordination and the tax wedge on the level of JR within a
cross-country framework. Other institutional indicators included in the analysis are the
incidence of temporary contracts and the generosity of employment subsidies. In
principle, we have no reason to expect any of these institutions to have a role on the
determination of the cyclical behaviour of job flows, with the possible exception of

Table 9

Robustness Check. Sensitivity with Respect to the Number of Countries and Sectors
Included in the Regression

Mean s.d CDFN CDFNN

Combining Countries (560 regressions)
Cycle �0.163 0.074 0.986 0.973
EPL �0.864 0.932 0.823 0.807
Cycle � EPL 0.056 0.026 0.983 0.959
Cycle � TrendG 0.006 0.007 0.811 0.798
TrendG �0.007 0.119 0.524 0.668
EPL � TrendG 0.121 0.047 0.995 0.970
Combining Sectors (2600 regressions)
Cycle �0.166 0.064 0.995 0.991
EPL �0.870 0.795 0.863 0.862
Cycle � EPL 0.058 0.024 0.993 0.986
Cycle � TrendG 0.006 0.007 0.825 0.812
TrendG �0.013 0.097 0.552 0.674
EPL � TrendG 0.122 0.038 0.999 0.998

Note: The results refer to all the regressions resulting from dropping any combinations of 3 countries
(first part of the Table) or 3 sectors (second part of the Table) in the specification presented in Table
4, Column 4. CDFN: cumulative distributive function under normality. CDFNN: cumulative distributive
function under non-normality assumption. All the specifications include time, sector and country
fixed effects and a full set of time and sector interactions. Data are weighted using sectoral
employment weights adjusted such that each country has the same weight in the regression.
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temporary contracts. Temporary contracts might replace permanent employment
when the latter is heavily protected by firing restrictions. Thus, we might expect that a
higher incidence of temporary contracts counter-balances the positive role of EPL on
the cyclical behaviour of JR.

Columns 1 and 2 in Table 10 present a full set of interactions between labour
market institutions and the cycle variable. The set of institutional variables includes
the EPL index, an index of the generosity of unemployment benefits, the tax wedge,
the share of temporary contracts in total employment and the generosity of
employment subsidies.19 Hence, we add all institutional variables considered in
G�omez-Salvador et al. (2004) with the exception of union coordination, which is time
invariant within the sample period. The first aspect worth noting is that the inter-
action term Cycle � EPL is positive and statistically significant at the 1% level in both
specifications, thus confirming our previous results. Contrary to our expectations, we
cannot reject that Cycle � Temp is statistically equal from zero. A possible reason is
that temporary contracts act only on the cyclicality of job flows through its comple-
mentarity with employment protection. Hence, once EPL is accounted for they have
no role in the determination of JR. As expected, other institutions do not seem to
affect the cyclicality of JR, with the exception of benefit duration that presents a
positive and statistically significant effect (only when country dummies are present)
on the cyclicality of JR. Column 3 shows that these conclusions are unaltered when a
full set of country by sector fixed effects are included in the regression. Finally,
columns 4 and 5 add the interactions between the institutional variables and trend
growth. Note that their inclusion does not alter the positive and significant coefficient
of Cycle � EPL. The interaction term EPL � TrendG is positive and statistically signi-
ficant, but is not robust to the inclusion of country dummies, while the impact of the
remaining institutional variables (with the exception of temporary contracts) on JR
does not seem to be affected by sectoral trend growth.

5. Conclusions

The primary aim of this article is to evaluate the impact of employment protection
legislation (EPL) on the cyclicality of job turnover. To this end, we build a firm level
dataset for 14 European countries and 24 industries, which overcomes previous
problems of comparability of job flow statistics, and allows to extend the analysis of
employment dynamics to manufacturing and non-manufacturing sectors. Our empir-
ical strategy does not suffer from the small sample problems typically encountered in
cross-country studies, since we focus on the differential impact of EPL on the
employment adjustment in different sectors and phases of the business cycle.

19 The index of the duration of unemployment benefits (Nickell et al., 2001) is defined as a weighted
average of benefits received during the second, third and fifth year of unemployment divided by the benefits
in the first year of unemployment. It ranges from 0 (if benefit provision stops after 1 year) to 1 (for a constant
benefit after 5 years). The tax wedge (Nickell et al., 2001) measures the difference between the real (mon-
etary) labour cost faced by the firms and the consumption wage received by the employees, and is calculated
as the sum of employment tax rate, the direct tax rate and inderect tax rate normalised by GDP. The indicator
of temporary contracts is the share of workers holding temporary contracts in the total number of employees
at the ISIC-1 sectoral level (source: LFS). The sectoral employment subsidies indicator is the share of sectoral
and ad hoc state aid as a percentage of GDP (Source: Eurostat).
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We find that EPL induces a positive co-movement of job turnover with different
indicators of the cycle. This positive co-movement is mainly driven by the behaviour of
job destruction. In line with Garibaldi (1998) theoretical predictions, we show that
firing restrictions dampen the volatility of job destruction during the cycle, having a
milder effect on job creation. These results are statistically significant and robust to
different specifications including country, sectoral and time effects and their inter-

Table 10

The Role of Other Labour Market Institutions in the Determination of Job Turnover

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

Cycle �0.120 �0.189 �0.235 �0.257 �0.269
(0.75) (1.48) (1.78) (1.74) (2.39)*

Cycle � TrendG 0.008 0.014 0.013 0.013 0.016
(1.28) (2.62)* (2.13)* (1.84) (3.05)**

TrendG 0.444 0.318 0.713 �0.234 �0.117
(9.68)** (7.46)** (1.59) (0.86) (0.54)

Cycle � EPL 0.121 0.104 0.123 0.132 0.114
(3.40)** (3.02)** (3.34)** (3.84)** (3.30)**

EPL �0.839 �0.752 �0.838 �1.132 �0.892
(1.16) (0.85) (0.92) (1.52) (1.01)

Cycle � Temp �0.001 0.001 0.004 0.001 0.002
(0.33) (0.40) (1.51) (0.26) (0.85)

Temp 0.051 0.128 0.061 �0.009 0.075
(2.40)* (8.44)** (0.95) (0.29) (2.99)**

Cycle � Benefits 0.196 0.197 0.210 0.233 0.220
(1.65) (2.00)* (2.20)* (2.04)* (2.33)*

Unemployment Benefits �2.591 �10.582 �9.896 �2.288 �10.194
(3.36)** (2.83)** (2.38)* (1.89) (2.66)**

Cycle � TaxWedge �0.003 �0.002 �0.001 �0.001 �0.001
(1.27) (0.95) (0.47) (0.52) (0.52)

TaxWedge �0.017 �0.228 �0.231 �0.038 �0.234
(0.53) (1.71) (1.61) (1.13) (1.64)

Subsidies � Cycle �0.172 �0.139 �0.218 �0.183 �0.153
(1.78) (1.83) (2.57)* (1.97) (2.02)*

Employment Subsidies �0.208 �0.892 �0.791 0.234 �0.762
(0.16) (0.77) (0.68) (0.16) (0.61)

EPL � TrendG 0.169 0.083
(2.73)** (1.33)

Temp � TrendG 0.012 0.009
(3.19)** (2.65)**

Benefits � TrendG �0.013 �0.056
(0.05) (0.31)

TaxWedge � TrendG 0.007 0.004
(1.91) (0.91)

Subsidies � TrendG �0.185 �0.026
(1.17) (0.16)

Intercept 11.945 23.560 30.909 13.124 24.086
(6.96)** (2.67)** (3.26)** (6.16)** (2.70)**

Country Dummy No Yes Yes No Yes
Year � Sector Dummy Yes Yes No Yes Yes
Country � Sector Dummy No No Yes No No
Observations 1972 1972 1972 1972 1972
R2 0.53 0.59 0.66 0.54 0.60

Note: Robust standard errors clustered on country year. t-statistics in parenthesis. * and **denote significant at
the 5% and 1% level respectively. All the specifications include time and sector dummies.
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actions. Moreover, the estimated effects of firing restrictions on employment dynamics
are large in magnitude and can account for observed cross-country differences in the
cyclical patterns of job flows.

Our estimates further suggest that the impact of EPL on job turnover is closely
related to trend growth in the sector. Accordingly, the burden of legislation falls on
firms in declining sectors, implying that differences in reallocation across countries
with different degrees of employment protection are likely to be more noticeable in
contracting sectors, such as manufacturing, than in growing sectors, such as most
service industries.

Our results have potentially important policy implications. Understanding the
behaviour of gross job flows over the cycle and its determinants is fundamental for the
assessment of the extent and need of stabilisation policies. Our findings strongly sug-
gest a role for EPL in stabilising employment fluctuations along the business cycle. In
countries with little protection of jobs, recessions are times of strong reallocation. On
the contrary, when firing a worker is costly and time consuming the reallocation of
labour is smoothed along the business cycle. The welfare impact of such insulation of
job destruction to economic downturns will depend on several factors, including the
availability of alternative insurance mechanisms and possible productivity losses due to
legislation as those documented in Autor et al. (2007). A fully fledged cost benefit
analysis of this stabilising device constitutes a promising line for further research.

Universitat de Girona and IZA
Universit�a Luiss ��Guido Carli��
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Vereck, S. (2004). �Threshold effects of dismissal protection legislation in Germany�, IZA Discussion paper no.
991.

2007] F301J O B F L O W D Y N A M I C S A N D F I R I N G R E S T R I C T I O N S

� The Author(s). Journal compilation � Royal Economic Society 2007


