
SUMMARY

Exploiting information from a panel of European firms we study the joint effect

of EPL and financial market imperfections on investment, capital-labour substi-

tution, labour productivity and job reallocation. We find that EPL reduces

investment per worker, capital per worker and value added per worker in high

reallocation sectors relative to low reallocation sectors, while increasing the aver-

age frequency at which firms adjust their capital stock. The reduction in capital

per worker and value added per worker is less pronounced in financially sound

firms. Also, the propensity to invest appears to increase only in firms that are

likely to be financially unconstrained. Overall, poor access to credit markets

seems to exacerbate the negative effects of EPL on capital deepening and

productivity.

— Federico Cingano, Marco Leonardi, Julián Messina and Giovanni Pica
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1. INTRODUCTION

A large literature has established that employment protection legislation (EPL)

affects job flows by reducing both workers’ hiring and firing. The implication is

that EPL represents an obstacle to the reallocation of resources and it might

have a bearing on firms’ investment decisions, on the capital-labour ratio and,

eventually, on productivity. A further question, to our knowledge not addressed

by the literature so far, concerns the impact of financial market imperfections on
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firms’ response to more stringent employment protection provisions: is the effect

of EPL stronger in financially constrained firms? The ability to adjust the capital

stock or to adopt new technologies in the face of stricter EPL is likely to be dif-

ferent in firms that have access to credit with respect to those facing restrictions.

Financially constrained firms may, for example, be unable to channel all their

internal resources to productive investments when an increase in EPL raises

labour costs and workers’ bargaining power.

The purpose of this paper is to understand how EPL and financial constraints

influence firms’ behaviour. We analyse the joint effect of EPL and financial market

imperfections on investment, capital-labour substitution, labour productivity and

job reallocation in a cross-country framework. Differently from previous work, we

use Amadeus data which is the only available source of comparable firm-level infor-

mation on balance sheets across countries. In our case, the use of firm-level data is

crucial because we measure financial market imperfections at the firm level either

with measures of availability of internal liquidity – such as operating cash-flow and

net liquid assets – or with alternative proxies such as firm size.

While there is an established consensus in the empirical literature around the

idea that employment protection regulations have important effects on employment

adjustment, relatively little is known about the effects of employment protection on

investment, capital deepening and labour productivity.1 One reason for the lack of

studies on the effects of EPL on investment and capital deepening is that, while the-

oretical models offer clear predictions regarding the effects on job turnover (see

Box 1), they provide little guidance on the expected effects of employment protec-

tion laws on capital investment, the capital-labour ratio and productivity. Moreover,

both the theoretical and empirical literature are virtually silent on the interaction

between financial markets and EPL, as discussed in the literature section.

In principle, the effect of EPL on capital-labour ratios and investment is ambigu-

ous. Typically, the presence of dismissal costs raises firms’ adjustments costs. For

this reason firms may have incentives to distort their production choices toward the

more flexible input, thus substituting labour for capital. However, EPL may also

strengthen workers’ bargaining power and exacerbate the ‘hold-up’ problem typical

of investment decisions, resulting in less investment per worker. Hence, for a given

technology, stringent firing costs might result in a lower capital stock per worker. In

the longer run, however, when firms can adapt their production techniques, higher

EPL should favour the adoption of more capital-intensive technologies. Therefore,

the final result on investment (and consequently on the long-run capital-labour

ratio) is ambiguous and may depend on workers’ bargaining power and on the time

span of the data.

1 Only recently have these issues received attention. Bassanini et al. (2009) look at the effect of EPL on job reallocation and

TFP, using industry-level data (EUKLEMS) and find a negative effect of EPL on TFP. Autor et al. (2007) study the US case

and find that, after an increase in EPL, capital deepening increases and TFP declines.
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EPL will also typically have an ambiguous effect on labour productivity: if dis-

missal protections induce firms to retain (some) unproductive workers, this causes a

decline in labour productivity, ceteris paribus. Offsetting this factor, employment pro-

tection favours long-term employment relations and induces human capital accu-

mulation which might result in productivity gains (Belot et al., 2007). Furthermore,

firms may screen new hires more stringently, leading to a favourable compositional

shift in the productivity of the employed workforce.

The paper first assesses the average effect of EPL on investment, the capital-

labour ratio and labour productivity. Following Rajan and Zingales (1998), our

estimates exploit both variation in the regulation across countries and the different

relevance of the constraints imposed by regulation on firms in different sectors. We

estimate the role of EPL looking at whether its impact is greater in industries where,

in the absence of regulations, job reallocation would be higher. Exploiting the possi-

bility to calculate job flows in different countries and industries from firm-level data,

the ‘intrinsic’ degree of volatility at the industry level is measured computing indus-

try job reallocation in a hypothetical frictionless country with no employment regula-

tion and facing world-average reallocation shocks (Ciccone and Papaioannou, 2006).

The analysis of firms’ choices of capital and labour inputs shows that, on average,

EPL reduces investment per worker (at least along the intensive margin). EPL also

reduces capital per worker and measured labour productivity (value added per

worker) in high reallocation sectors relative to low reallocation sectors.

Once the average effects of EPL are established, we put to test whether financial

market imperfections affect firms’ responses to shocks in countries and sectors that

are differently affected by EPL. We use two popular – albeit imperfect – firm-level

measures of financial liquidity to proxy for financial constraints, one based on flows

(cash-flow) and one based on stocks (net liquid assets). These measures may be criti-

cized on several grounds. First, cash-flow may proxy for unobserved profit opportu-

nities; additionally, constrained firms with profitable investment opportunities may

accumulate liquid resources precisely because they know that they may have little

or no access to the credit market. For these reasons, we also use firm size, within

firms belonging to the same cohort, as an alternative proxy for financial constraints.

This choice is in line with the results of some previous studies (Almeida et al., 2004;

Cabral and Mata, 2003), which find that smaller firms of the same age have lower

internal resources and are more likely to be financially constrained.

Our analysis shows that EPL reduces the capital-labour ratio, but less so in firms

with higher internal resources (as measured either by cash-flow or net liquid assets).2

2 In these regressions we control for firms’ time-invariant unobserved characteristics using firm fixed effects and identify the

effects of EPL from contrasts of within-firm changes. In technical terms, fixed-effects indicate dummies for each firm. As the

financial variables that measure liquidity (cash-flow or firm size) vary at the firm level, we can fully exploit the firm-level

dimension of the dataset using fixed effects to control for any time-invariant unobserved firm characteristics that may affect

our dependent variables and are correlated with the level of firms’ internal resources by using firms fixed effects, thus fully

exploiting the firm-level dimension of the dataset.
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This finding is confirmed when using firm size as a proxy for financial constraints.

Using firm size, we also find that stricter EPL reduces value added per worker (labour

productivity) relatively more in financially constrained firms. Analogously, our results

show that, after an increase in EPL, the propensity to invest increases only in large

firms while decreasing in smaller ones. These results favour the interpretation that

financial constraints exacerbate the negative effects of EPL on capital deepening and

productivity.

The paper is structured as follows: Section 2 reviews the basic theory on the

effect of EPL and credit market imperfections on job flows and illustrates the vari-

ous mechanisms which may link EPL to capital investment and, ultimately, to

labour productivity. Section 3 illustrates the research method and discusses the

identification strategy, while Section 4 introduces the data used for the study.

Section 5 presents the basic results on the average effect of EPL while Section 6

discusses the differential effects in financially sound versus financially fragile firms.

Section 7 provides some robustness checks. Section 8 discusses the policy

implications and concludes.

2. THEORETICAL CONSIDERATIONS AND PREVIOUS EMPIRICAL

LITERATURE

There is a very large literature on the impact of EPL on the employment level

and on job flows. In this section we focus on the much shorter literature of the

effects on EPL on (1) investment and capital-labour substitution and (2) labour

productivity. We refer to Box 1 for a brief introduction of the reader to the basic

theory of the effects of EPL and credit market imperfections on the labour

market.

Regarding the effects of EPL on job flows it suffices to say that there is a consen-

sus on the negative effects of EPL on job reallocation (the sum of hiring and firing)

since the work of Bertola (1990). Among the recent empirical papers, Autor et al.

(2007) and Kugler and Pica (2008) study the impact of EPL on employment reallo-

cation at the firm level in the US and Italy, respectively. At the cross-country level,

Gómez-Salvador et al. (2004), Micco and Pagés (2004) and Haltiwanger et al. (2006)

among others exploit cross-country differences in EPL to establish a negative

relationship between job flows and firing restrictions.

While the likely effect of EPL on job flows is negative, there are theoretical rea-

sons to expect an ambiguous effect of EPL on both the capital-labour ratio and

productivity. Concerning the interactions of EPL with financial frictions, the litera-

ture is even scarcer (see Box 1). We discuss below the different arguments put

forward regarding the impact of EPL on investment and productivity, and briefly

introduce the likely impact of their interaction with financial frictions.
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Box 1

In this box we provide a brief description of the effects of EPL and capital

market imperfections on employment and job flows in models à la Mortensen-

Pissarides with imperfect markets. For a complete analysis we refer the reader

to Pissarides (2000) and Wasmer and Weil (2004). In this paper we are inter-

ested in the joint effect of EPL and capital market imperfections on K/L, I/L

and productivity (value added/L). The models reviewed below do not actually

investigate the direct effect of EPL and credit market imperfections on capital

(K ) and investment (I ) as they focus on the effects on employment (L) and

turnover. However, these basic models are key to understanding the channels

that link EPL and credit market imperfections to the labour market and, con-

sequently, to investment and productivity.

In labour markets characterized by search frictions, a job is created when

workers and firms match together. Since search is costly both for workers

and firms, a filled job yields a surplus which is shared through wage negotia-

tion. Rather than on labour demand and supply curves, the theory is based

on the analogous concepts of job destruction and job creation. In Figure 1,

we put on the vertical axis the level of productivity R below which jobs are

destroyed and on the horizontal axis the level of market tightness h (the

ratio between open vacancies and unemployed workers: a high h indicates

good economic conditions and high employment). The job destruction (JD)

curve is upward sloping because at high h (i.e. when aggregate conditions

are good) workers’ outside opportunities improve. Workers can negotiate

higher wages and since there is less surplus to share, firms destroy jobs more

often. The job creation (JC) curve is downward sloping because firms create

jobs until the expected gain from a new job is equal to its cost (keeping an

open unfilled vacancy is costly) therefore at higher expected job destruction

rate R the expected life of a job is shorter and there is less job creation.

Employment, labour market 
tightness 

Job destruction 

Job creation 

Job
destruction

R

Figure 1. EPL reduces turnover and has an ambiguous effect on total
employment
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EPL reduces both JD and JC (and therefore reduces turnover = JD + JC)

because it protects existing jobs. However, firms anticipate that costly job

separation will occur (with some probability) in future and also create less

jobs.

The effect on employment (on the horizontal axis h = employment) is

ambiguous. The effect of capital market imperfections is depicted in Fig-

ure 2 (Wasmer and Weil, 2004). In a world where firms have to raise funds

in imperfect credit markets before searching for workers, credit markets

imperfections reduce the number of financiers and therefore the number of

job openings: job creation is reduced. Job destruction is instead increased

because imperfect credit markets generate financial fragility, i.e. there are

states in which the financier has committed to inject new liquidity in the

firm – to help it ride out of a temporary negative cash-flow period – because

the value of the match between bank and firm is still positive. These states

are financially fragile in the sense that the total surplus is still positive but

the banker would nevertheless like ex post to close down the firm and is

restrained only by his prior commitment to keep it in operation. In these

states, firms’ survival hangs solely on the strength of the bank’s prior com-

mitments (or on its reputation). Any weakening of these commitments would

entail the destruction of some, or all, of these financially fragile firms-jobs. In

conclusion imperfect credit markets imply lower employment and ambigu-

ous turnover (less JC but more JD).

Employment, labour market 
tightness 

Job destruction 

Job creation 

Job
destruction

R   

Figure 2. Credit market imperfections have ambiguous effect on
turnover, negative effect on employment

In Figure 3 we combine the effect of EPL and of credit market imperfec-

tions (CMI) under the assumption that the two imperfections are comple-

mentary. Many papers show the complementarity between markets

imperfections (Wasmer and Weil, 2004 on labour and credit market imper-

fections; but also Blanchard and Giavazzi, 2003, Ebell and Haefke, 2009,
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and Kugler and Pica, 2006 on labour and product market imperfections).

‘Summing up’ the effects of Figure 1 and Figure 2 we obtain that the joint

presence of EPL and credit imperfections yields lower employment and

lower turnover in Figure 3. Although this theory can provide some guidance

on the likely effects of labour and financial markets imperfections on

employment and turnover, it does not provide indications as to capital-

labour ratios and productivity, for which we refer to the models illustrated

in the literature review of Section 2.

Employment, labour market 
tightness 

Job destruction 

Job creation 

Job
destruction

R

Figure 3. EPL (fl) + CMI (fl) = lower employment, lower turnover

2.1. EPL, investment and capital-labour substitution

In general firing costs are likely to push up labour costs for firms, even though firms

may be able to transfer at least part of the EPL cost onto workers via lower wages.3

However, the effects of higher labour costs on investment and capital-labour ratios

are ambiguous. While in perfect labour markets an increase in the cost of labour

will imply substitution of labour with more capital, in models with wage bargaining

between workers and firms the effect may be the opposite.

When there is wage bargaining, workers will use the protection of EPL to claim

higher wages (Bentolila and Dolado, 1994, and Garibaldi and Violante, 2005). EPL

will strengthen the outside option of workers and worsen the outside option of firms

in the wage bargain. As a result, EPL may lead to higher bargained wages and

lower investments: the so-called ‘hold up’ problem. If workers and employers meet

3 The literature shows that the transfer of the costs of EPL onto workers is likely to be partial rather than full. Leonardi and

Pica (2008) use an Italian reform of severance payments to show that workers partially compensate firms of the increase in

government-mandated EPL via lower wages. Also the tax component of firing costs does not necessarily raise labour costs

one to one in countries with an experience rating scheme, as the receipts can be used to compensate firms via a lower unem-

ployment insurance premium (as in Blanchard and Tirole, 2004).
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in a random and costly process, some investment decisions have to be taken after a

worker (of a given skill level) has been located and hired. Since replacing that

worker would be costly, the worker can in general try and bargain for higher wages

if investment increases the job’s productivity. The employer is ‘held up’ by the

worker, who lowers the employer’s private returns to investment and therefore his/

her incentive to invest (Bertola, 1994).

A different case arises in the longer run when firms are not held up by irreversible

investments and technology adoption becomes an issue. More EPL means that labour

is more costly and when adopting new technologies firms will choose more capital

intensive technologies, i.e. more capital and less labour (see among others Caballero

and Hammour, 1998; Alesina and Zeira, 2006; and Koeniger and Leonardi, 2007).

2.2. EPL and labour productivity

The impact of EPL on labour productivity is also, in principle, ambiguous. On the

one side, EPL hampers the reallocation of workers and jobs across industries and

firms. Therefore, when the importance of reallocation for productivity is large, pro-

ductivity falls. On the other side, EPL may have a positive effect on productivity

via specific investments and learning-by-doing. Empirically, studies that focus on

partial EPL reform via the introduction of temporary contracts obtain mixed

results: temporary contracts used as screening devices may lead to better matches

and higher productivity, but they may also lead to lower productivity if they pro-

vide weaker incentives for specific investments and less on-the-job learning.

2.2.1. Considerations suggesting a negative effect of EPL on

productivity. More stringent EPL may reduce productivity because of ‘sclerosis’ in

the production structure (i.e. EPL is an obstacle to reallocation of activity across

industries and to risk-taking), because of higher skill losses during longer periods of

unemployment, or because employees, shielded from a possible layoff due to firing

costs, tend to shirk more often.

According to Nickell and Layard (1999) ‘there seems to be no evidence that

either stricter labour standards or employment protection lowers productivity

growth rates’. For their empirical analysis, Nickell and Layard use aggregate data

for 20 OECD countries observed in the period 1976–92. In some specifications

they actually find a positive effect of EPL on the growth rate of labour productivity

but this effect disappears in other specifications.

Some papers emphasize the effects of EPL on reallocation via entry and exit of

firms. Hopenhayn and Rogerson (1993) show how the distortion induced by firing

restrictions pushes firms to use resources less efficiently. As a result, employment

levels adjust at a lower speed and productivity is reduced. Poschke (2007)

emphasizes the role of firing costs in the selection of the most efficient firms: char-

ging firing costs only to continuing firms raises selection and growth but charging
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them to exiting firms is akin to an exit tax, hampers selection and reduces growth.

Samaniego (2006) claims that firing restrictions are more costly in industries charac-

terized by rapid technological change such as ICT. Countries where regulations are

more stringent will therefore tend to specialize in industries with a slow rate of

technical change.

Other studies emphasize the obstacle of EPL to undertake risky activities. Bartels-

man and Hinloopen (2005) find that EPL has a significant negative effect on invest-

ments in ICT. Using data for 13 OECD countries for the period 1991–2000, they

conclude that EPL reduces the incentive for firms to invest in innovative activities

with high returns and a high risk of failure, because firms want to minimize the risk

of paying high firing costs. Saint-Paul (2002) argues that high firing costs may

induce secondary innovation that improves existing products rather than introduc-

ing riskier ones.

Wasmer (2006) suggests that by inducing substitution of specific for general skills,

firing restrictions may have a negative effect on productivity when industry-specific

skills become useless and workers need to be reallocated across industries. Ichino

and Riphahn (2005) and Riphahn (2005) claim that layoff protection (or the lack

thereof during the probation period) might also affect productivity by reducing

worker effort because there is less threat of layoff in response to poor work perfor-

mance or absenteeism.

2.2.2. Considerations suggesting a positive effect of EPL on productiv-

ity. More stringent EPL may also promote specific investments and result in more

learning-by-doing, which may increase productivity. EPL also provides insurance

against uninsurable labour income risk, and this may allow for better search of

jobs.

Belot et al. (2007) propose a framework where, by providing additional job secu-

rity, protection against dismissal may increase workers’ incentives to invest in firm-

specific human capital, therefore enhancing productivity. On the other hand,

higher firing costs raise separation costs, increase the bargaining power of the

worker, and thereby raise wages. Only at low levels of employment protection is an

increase in EPL beneficial to productivity-growth, and the positive effects of

employment protection are larger in sectors where firm-specific skills matter more.

Lagos (2006) claims that if stringent EPL raises reservation wages, average pro-

ductivity can increase simply because firms become more selective and less produc-

tive matches are not realized. Bertola (2004) shows that the additional insurance via

severance pay may also result in a productivity gain if it increases workers’ mobility.

2.2.3. Previous empirical literature. The empirical part of most of the papers

reviewed, if present at all, is based on cross-country regressions on aggregate

outcomes. This approach potentially suffers from well-known severe problems.

First of all, reverse causality: the strictness of EPL may depend on labour market
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conditions. Second, omitted variables may bias the results: EPL may pick up the

effect of other factors unobserved by the econometrician that drive the cross-

country differences in labour market performance.

As far as we know, very few studies go beyond country-level data. Scarpetta and

Tressel (2004) analyse the effects of EPL and centralized bargaining on firm pro-

ductivity and firm dynamics using harmonized data for 17 manufacturing industries

in 18 countries, over the period 1984–98. They find that strict EPL has a signifi-

cant negative impact on productivity only in countries with an intermediate degree

of centralization/coordination in wage bargaining.

Autor et al. (2007) study the impact of adoption of wrongful-discharge protection

norms in the US, using cross-state differences in the timing of adoption. Exploiting

firm level microdata, they find that capital deepening is increased while TFP is

reduced. Quantitatively, they calculate a drop in productivity, with an average elas-

ticity in the order of 0.03 to 0.04. Similar findings are provided by Cingano et al.

(2008) using Italian data to examine a 1990 reform that raised dismissal costs for

firms with fewer than 15 employees only.

Micco and Pagés (2004) analyse the difference in the effects of EPL across sectors

within a certain country. They use data for the manufacturing sector for 18 coun-

tries during the 1980s and 1990s, and find a negative relationship between layoff

costs and the level of labour productivity especially in those sectors with higher

needs for flexibility. In a similar vein, Bassanini et al. (2009), use sectoral harmo-

nized data from EUKLEMS for 17 industries in 18 industrial economies over the

past two decades. They consider EPL together with other labour market institutions

and the extent to which EPL is binding in particular industries, and find a negative

effect of EPL on total factor productivity (TFP).

3. EMPIRICAL FRAMEWORK

In order to describe the identification strategy that allows us estimating the joint

effect of labour and financial market imperfections, we proceed in two steps. In

Section 3.1 we describe the identification strategy of EPL neglecting credit markets,

and in Section 3.2 we extend our empirical framework to allow for the presence of

(imperfect) capital markets.

3.1. Identification of the average effect of EPL on firm-level outcomes

Our empirical strategy relies on a well-established approach developed in the finance

literature by Rajan and Zingales (1998) and recently adopted in labour studies (see

Micco and Pagés, 2004; Fonseca and Utrero-González, 2005; Haltiwanger and

Schweiger, 2006; Bassanini et al., 2009) to estimate the impact of country characteris-

tics (often, measures of regulation) on economic performance accounting for geo-

graphic and technology-specific time-invariant unobservables. The basic idea
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underlying the approach is to exploit the fact that while the amount of regulation is given

for all firms within a country, its impact could be different if, due to technological char-

acteristics or to the incidence of aggregate shocks, firms do differ as to the frequency or

amount of required labour reallocation. In this case, the importance of employment

protection legislation can be inferred by looking at whether firms requiring more real-

location see a better performance in countries with less restrictive legislation.

The main problem with this approach is recovering a plausible measure of

employment reallocation requirements. Job flows are in fact not customarily

included among official statistics and even if they were observable at the firm or

industry level, they would likely reflect idiosyncratic components endogenous to the

level of EPL in each country. This implies they would in general not just reflect the

amount of reallocation of a frictionless environment, where the extent of yearly

flows only responds to, say, technological differences at the firm or industry level.

Hence, using actual labour reallocation as a proxy for frictionless reallocation

requirements is likely to yield biased estimates of the impact of EPL on perfor-

mance. Following the influential study of Rajan and Zingales (1998) on financial

development, one popular approach to this problem is to proxy for firms’ charac-

teristics in the absence of distortions using data from a flexible market economy.

For example, Micco and Pagés (2004), Haltiwanger et al., 2006 and Bassanini et al.

(2009) use reallocation figures computed for US industries. Their underlying

assumption is that such baseline should proxy for technological and market driven

employment reallocation across industries in the absence of policy-induced costs of

adjustment.

Following this approach implies estimating a standard differences-in-differences

specification exploiting cross-country cross-industry data. Since the dependent vari-

ables in our data would be measured at the firm level, the model specification

would be:

Y c
ijt ¼ ðEc

t � BenchFlowjÞdþ Ec
t uþ X c

ijtcþ lt þ lj þ lc þ D þ ec
ijt ð1Þ

where Y c
ijt is the outcome variable of firm i in country c, industry j at time t; Ec

t is

a country-varying index of employment protection legislation; BenchFlowj is the

extent of ‘intrinsic’ job reallocation in sector j (below we describe its construction).

The various specifications encompass different sets of year-, industry- and country-

effects (respectivelylt, lj, lc) and their interactions D. The matrix Xc
ijt includes

firm-level control variables and ec
ijt is the residual.

Equation (1) allows estimating the average effect of EPL exploiting variability at

the country-sector-time level in the relationship between employment legislation

and outcomes. At this stage, we do not include firm fixed effects because they

would wash away all the industry by country variation making the identification of

the effect of interest (E c
t · benchflowj) rely only on the (limited) time variation of the

EPL index. Note that this interaction term just varies across sectors by country and
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(albeit limited) time, while the dependent variable is measured at the firm level. We

take care of the resulting intra-cluster correlation of the standard errors during esti-

mation.

The coefficient d in Equation (1) captures the effect of employment regulation on

the variable of interest. One way to interpret d is thinking of the average difference

in the variable of interest Y between two industries characterized by high and low

reallocation flows (say, corresponding to the 10th and 90th percentile of the

observed distribution, respectively). Then estimates of d in Equation (1) can be

thought of as the implied change in such differential as employment protection is

increased by an arbitrary amount (say, equivalent to the 10th–90th cross-country

difference).

Following the standard benchmark-country approach would require proxying the

sectoral intrinsic need for job reallocation using data from the most flexible market

economy available (the US or, in our sample, the UK). The appropriateness of the

benchmark-country approach can, however, be questioned along two dimensions.

First, the validity of the benchmark hinges on the representativeness of the industry

in the benchmark country, within the set of countries covered in the sample.4 Sec-

ond, the benchmark-country approach may represent a measure of short- rather

than long-term industry-differences (Fisman and Love, 2004). This would imply in

our case that the benchmark constitutes a noisy proxy of frictionless (or technologi-

cal) industry reallocation requirements.

More worryingly, Ciccone and Papaioannou (2006) have shown that if the

benchmark reflects, among other factors, idiosyncratic shocks, then the measure-

ment error originating from country-benchmarking can induce both upward and

downward biases in the estimates of d. In our case, if employment reallocation

across industries in the benchmark country correlates more closely with reallocation

in low-EPL countries than in high-EPL countries, then one might find significant

effects of regulation even if there were not. To circumvent the problem Ciccone

and Papaioannou (2006, 2007) proposed a methodology to construct a world-

average benchmark measure not reflecting idiosyncratic factors specific to a country

or regulatory environment. Exploiting the availability of industry (or firm-) specific

figures of job reallocation JRjc, such a measure can be obtained in our case regress-

ing job reallocation measured at a detailed industry level on country dummies

4 Even if US reallocation rates in a given industry are a good proxy of the intrinsic needs of reallocation in that sector, it

might be the case that within sector heterogeneity across countries limits the comparative exercise. An example illustrates well

this problem. If the researcher is using benchmark flows measures at the two-digit industry level of aggregation, the realloca-

tion in sector 35 ‘Manufacture of Transport Equipment’ in the US, would serve as benchmark reallocation for the remaining

countries in the sample. However, going finer in the industry classification one finds that industry 35 is composed, among

others, of subsectors 3511 ‘Building and repairing ships and boats’, 3530, ‘Manufacture of aircraft and spacecraft’ and 3542

‘Manufacture of bicycles’. The benchmarking requires that either intrinsic needs of reallocation in the three subsectors are

similar, or that the average within sector industry mix in every country in the sample is well proxied by the average industry

mix in the US. A finer level of aggregation of the benchmark would limit this problem.
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interacted with time dummies, industry dummies and industry dummies interacted

with country-level EPL:

JRc
jt ¼ aj þ kc

t þ hjE
c
t þ tc

jt ð2Þ

where the interaction term hj � Ec
t allows to absorb the marginal effect of employ-

ment protection on job reallocation in each industry j, and kc
t accounts for time-

varying differences at the country level. Hence âj captures the extent of industry

job reallocation in a country not subject to firing restrictions (we are controlling for

EPL), and facing world average supply and demand shocks. This is the measure of

frictionless sectoral reallocation that will be used in the paper (i.e. BenchFlowj = âj ).

To this purpose, we collapse our firm level data (described below) at country-indus-

try-year cells. The job reallocation rate is defined, following Davis and Haltiwanger

(1990), as

JRc
jt ¼

X

i2j;c

2

��ec
ijt � ec

jit�1

��

ec
ijt þ ec

ijt�1

where subscripts are defined as above. In order to preserve a minimal level

of representativeness in each cell, we drop all cells where job reallocation was

computed for less than 10 firms.5

While the Ciccone-Papaioannou methodology allows avoiding country-specific

idiosyncrasies, its main limitation is that, since no country in our sample has zero

EPL, it computes trustworthy frictionless rates only under the assumption that out-

of-sample predictions are reliable. For this reason, we check the robustness of this

approach, by using as an alternative benchmark the sectoral job reallocation rates

(averaged over time) of the country with the lowest level of EPL in our sample.6

Comparing the results obtained using the two alternative measures is interesting to

assess to what extent the widely used benchmark-country proxies reflect idio-

syncratic shocks.

Figure 4 depicts the relationship between actual job reallocation in the UK, the

country with the lowest level of EPL in our sample, measured at the four-digit

5 According to our estimates of job reallocation, two-digit industries that account for more than 50% of observations in high

job-reallocation industries at the four-digit level include: Construction; Collection, purification and distribution of water;

Manufacture of radio, television and communication equipment; Land transport; Post and telecommunications; Computer

and related activities. Low job reallocation industries include: Extraction of crude petroleum and natural gas; Manufacture

of wearing apparel; Recycling; Forestry, logging and related service activities; Air transport; Manufacture of motor vehicles,

trailers and semi-trailers.
6 One can argue that the frictionless measure using only within sample countries has an endogeneity problem and that, inso-

far as the driving variable appears to be EPL on regular contracts, benchmarks based on layoffs would be more pertinent

than benchmarks based on turnover (for example, services are notoriously high turnover but low layoff industries). To address

this problem we also used the sectoral layoff rates from the US (a country external to the sample) taken from Bassanini et al.

(2009) as an alternative benchmark. Specifications based on this measure give qualitatively similar but not statistically signifi-

cant results. This is likely due to the fact that this measure is available only for 16 sector, rather than for the 446 sectors

implied by the Amadeus four-digit disaggregation.
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industry level (446 sectors) with the measure obtained following Equation (2). The

picture shows that the actual UK job reallocation rate and the Ciccone–Papaioan-

nou (2007) ‘frictionless’ job reallocation measure are strongly positively related. The

slope of the linear fit (dotted line) is positive and significant. Although the relation-

ship between both measures is positive and significant, it is different from a hypo-

thetical 45% line, suggesting that UK job flows are a mix of world average and

idiosyncratic needs for reallocation.

Finally, one aspect that deserves some discussion is the possible endogeneity of

regulations. It is likely, for example, that countries that experience high turnover

rates have a high demand for strict employment protection legislation. Alterna-

tively, countries with low employment creation may tend to protect existing jobs.

Our approach allows us using country (by time) and sector fixed effects to control

for all observable and unobservable country and sector characteristics. In particular,

it allows controlling for differences in country and sector output volatility, thus alle-

viating the potential problem of endogeneity of regulations present in cross-country

regressions. In fact, in order for endogeneity to be an issue in our approach, one

would have to argue that across countries a high level of turnover or low job crea-

tion in some sectors determines the level of employment protection in the whole

country.

3.2. Identification of the joint effect of EPL and financial market imperfections

The next step aims at studying the joint effect of EPL (labour market frictions) and

financial constraints on the capital-labour ratio, investment and labour productivity.

We therefore relate to the large literature that looks at the determinants of capital

investment and finds access to the credit market to be one of the important factors

affecting accumulation.

Regression coefficient (st.err.) of linear fit: .55 (.05762)0
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Figure 4. UK and EU-average (Ciccone and Papaioannou, 2007) job realloca-
tion at the 4-digit industry level
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Most empirical studies of investment and financing constraints, in the tradition

of Fazzari, Hubbard, and Petersen (1988) typically regress a measure of invest-

ment on a measure of investment opportunities (Tobin’s q) as well as a measure

of cash flow, i.e. they estimate the sensitivity of investment to cash flow condi-

tional on Tobin’s q. These empirical specifications imply that, in the absence of

financing constraints, investment is likely to be subject to adjustment costs that

prevent the capital stock adapting continuously to maintain equality between the

marginal revenue product and the user cost of capital. In the absence of financial

frictions, Tobin’s q is a sufficient statistic for investment opportunities, which

means that nothing but Tobin’s q should matter in investment equations. A posi-

tive correlation between investment and liquidity, conditional on Tobin’s q, is

therefore taken as evidence of the presence of financial market imperfections that

prevent positive net present value projects to be financed, possibly because of

moral hazard problems.

Differently from those works, in this paper we study the joint effect of EPL and

financial constraints on the outcome variables i.e. the differential effect of EPL on

all outcome variables for financially constrained firms versus financially sound firms.

The impact of credit and labour market imperfections on investment has been the-

oretically analysed in Rendon (2004) and in Wasmer and Weil (2004), who showed

that job creation is limited by financing constraints even in the presence of a flexi-

ble labour market.

There are not many papers that investigate empirically the joint influence of

imperfect financial and labour markets on investment, with the notable exceptions

of Classens and Ueda (2008) and Calcagnini and Giombini (2008).

The interplay of financial frictions and EPL is evaluated in our cross-country

panel data framework exploiting the interaction between labour and financial

market imperfections at the firm-level. We measure financial constraints with three

different measures of internal resources, augmenting our baseline specification (1) as

follows:

Y c
ijt¼ðEc

t �BenchFlowjÞd0þðEc
t �IRc

ijtÞd1þðIRc
ijt�BenchFlowjÞd2þðEc

t �IRc
ijt

�BenchFlowjÞd3þEc
t /0þIRc

ijt/1þbROAijt�1þliþDþec
ijt

ð3Þ

where IRc
ijt is a measure of internal resources in country c, firm i, industry j at

time t and D is a vector of dummy variables including country by year interac-

tions. The coefficient d3 of third-level interaction term ðEc
t �IRc

ijt�BenchFlowjÞ
captures the effect of EPL on investment – and on the other dependent vari-

ables – in firms with different access to credit in sectors with different volatilities

of employment. If financial soundness facilitates capital deepening, then this

interaction term should positively enter the investment per worker and K/L

equations.
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The first measure of internal resources we use is the most popular in the finance

literature: operating cash-flow of firm i at any observed year t – 1.7 The idea is that

firms with low levels of cash-flow have little or no access to credit. This is consistent

with Holmström and Tirole (1997) who show that in capital markets characterized

by moral hazard problems high levels of cash flow alleviate financial constraints. We

take the lagged value of cash-flow in order to make sure that we measure liquidity

before investments are made: this should soften the reverse causality problem that

may arise if high investments generate low levels of liquidity. Our cash-flow variable

is normalized by fixed assets in the previous accounting year as follows:

CF c
ijt�1 ¼

Cash Flowc
ijt�1

Fixed Assetsc
ijt�2

Although cash-flow is a popular measure in the literature on financial constraints,

it has been frequently criticized because of its likely endogeneity: firms may decide

to hold more cash not because of a positive shock to profits (orthogonal to future

investment opportunities) but because they know they will have an investment

opportunity and will have trouble obtaining credit. The literature often uses infor-

mation on firms’ dividends and share issues to identify firms that are more likely to

be constrained. Unfortunately this information is missing in Amadeus data. There-

fore to partially overcome the endogeneity of cash-flow we use firm size, on the

presumption that larger firms are less likely to be financially constrained. Cabral

and Mata (2003) indeed show that, conditional on age, firm size is a good proxy

for the likelihood of facing financial constraints. The empirical analysis of Almeida

et al. (2004) also supports the conjecture that small firms are more likely to be finan-

cially constrained and to have low internal resources. Following this literature, our

measure of firm size is (the log of) employment. In the regressions analysis we enter

the lag of this variable in order to avoid possible feedback effects. Simultaneously

accounting for year dummies and firm level fixed effects in Equation (3) takes care

of the age of the firm.

Of course, in our regressions we need to control for firms’ investment opportuni-

ties. Ideally, one would like to be able to compute Tobin’s q. However, this requires

information on the market value of the firm and the vast majority of firms in our

sample are unlisted. For this reason, in this work we will measure investment

opportunities with the rate of Return on Assets (ROA in Equation 3), which is

entered lagged of one period in the regressions.

7 To test the robustness of our results we also use a stock measure of liquidity called net liquid assets and defined as current

assets minus current liabilities which equals net working capital (Cleary, Povel, and Raith, 2005). The reason for adopting this

stock measure is that measuring internal funds by using a flow variable, such as cash-flow, correctly accounts for current

changes in internal funds but ignores existing funds carried over from the last period. Of course, measuring internal funds

with a stock variable as (lagged) liquid assets, on the other hand, ignores all recent cash flow that is immediately invested and

therefore never shows up in the end-of-period stock variable. For this reason, we use both variables.
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Note that our specifications now include firm-level fixed effects, since the variable

of interest in this case is not an aggregate variable as in the previous specification,

but varies over time within firms. In this context, it becomes crucial to control for

any unobserved factor that remains constant within firms and might be correlated

with the measures of financial fragility. One may in fact argue that firms able to

produce a higher cash-flow may have easier access to credit but are also likely to

behave differently along many (unobservable) dimensions. To the extent that these

unobserved factors are time invariant, they are accounted for by firms fixed effects.

4. DATA DESCRIPTION

Our main source of information is Amadeus, a firm-level dataset collected by the

Bureau van Dijk (BvD) containing balance-sheet data for a sample of European

firms.8 The information is gathered by specialized national service providers and is

homogenized applying uniform formats in order to allow accurate cross-country

comparisons. We used the largest version of Amadeus in its 2006 DVD format,

which covers firms of all sizes for the period 1994–2005, but presents rather limited

samples prior to 1997. Taking into account that EPL data is only available up to

2003, we restrict the analysis to the period 1997–2003, but robustness checks add-

ing these additional years are provided in Section 7. The 14 countries under study

are: Belgium, the Czech Republic, Denmark, Finland, France, Germany, Greece,

Italy, the Netherlands, Poland, Portugal, Spain, Sweden and the United Kingdom.9

The limitations of this firm-level dataset are well known. First, accuracy and cov-

erage of the data depend on how demanding the accounting standards of a country

are. Therefore, the sample is biased toward countries with more demanding

accounting standards and more transparent firms. If anything, this sample selection

bias should make it harder to find a significant impact of financial market imperfec-

tions on firms’ response to stricter EPL. Moreover, in any given country, the sam-

ple may not be representative of the underlying population. To be reassured that

Amadeus firms do not completely misrepresent the population distribution we

aggregated our data to the corresponding Euklems industry-level breakdown and

computed correlations between country-industry shares of employment and value

added in the two datasets (such information is available in Euklems for all countries

8 See Messina and Vallanti (2007) and Konings et al. (2005) for descriptions of Amadeus in different research contexts.

Giannangeli and Gómez-Salvador (2008) use Amadeus to study the sources of growth in manufacturing productivity in five

European countries.
9 We tried to include all countries in Amadeus for which EPL data from the OECD was available. Austria and Germany

constitute special cases in Amadeus. In these two countries balance sheets report a limited amount of information, including

employment and very few financial items, for most firms. After data cleaning, this results in insufficient observations in the

case of Austria for most of the specifications. Hence, Austria is dropped from the analysis. Slovakia, Ireland and Hungary

were also dropped due to small samples. There are very few German firms too in the sample, but sufficient to be present in

most country, year and sector cells. The analysis in the paper includes Germany, and robustness checks excluding specific

countries are discussed at the end of the paper.
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in our sample). In 2003, the correlation is 0.44 in the case of employment and 0.35

in the case of value added.10

Despite the above described limitations the use of Amadeus is becoming wide-

spread in the economic profession for several reasons. First, the reclassification

of the balance sheets appears reliable, since no attempt is made to reconstruct

items that are missing from the original balance sheets or difficult to reconstruct.

Another important advantage of Amadeus is that it covers firms of all sizes in

the private sector, which allows focusing on a sample that is more representative

than the listed companies typically analysed in studies on credit markets (see Ra-

jan and Zingales, 1995 and Boot et al., 2001). This naturally entails some short-

comings given that the information available for private firms is less detailed.

Moreover, since smaller firms are typically not traded, only book values are

available and it is not possible to evaluate the market values of debt ratios,

which would provide useful additional information. However, these shortcomings

are not likely to hamper the analysis because previous studies (Rajan and Zin-

gales, 1995; Boot et al., 2001) do not find any significant differences in factors

correlated with debt to book and market capital.

For the aims of this paper the advantages of looking at a panel of balance

sheet data for firms in different countries largely prevail over the disadvantages.

First and foremost, the availability of balance sheet data allows us to study

whether and to what extent labour market regulation interacts with financial

constraints when firms react to aggregate or idiosyncratic shocks. This analysis

simply cannot be performed on sectoral data.11 Second, even when focusing on

the average effects of employment protection, the use of firm-level data is advis-

able, as one can account for industry and country specific unobserved character-

istics in ways that studies based on aggregate data are unable to correct for.

This makes our study less subject to mis-specification and omitted variable

biases. Finally, the firm-level data in Amadeus is classified at a very detailed

industry dimension (4-digit NACE classification). The possibility of constructing

the benchmark ‘frictionless’ job flow measure at such a refined level of aggrega-

tion helps us limiting possible problems of comparability of industries discussed

above.

10 Comparing our results (at least those not involving firm-specific measures among the variables of interest) against estimates

obtained using more aggregate (i.e. country-industry) data would in principle be very useful to cross-check our claims. Unfor-

tunately, available country-industry datasets lack significant information on the variables of main interest in our analysis. For

example, Euklems data, obtained by assembling industry-level accounts for EU members at a 2-digit level of disaggregation,

do not report any figure on capital stock for countries such as France, Spain and Belgium. The OECD Stan dataset, a possi-

ble alternative source albeit with a coarser industry breakdown, also presents a significant fraction of missing values as regards

the stock of capital.
11 Few recent papers addressed a similar issue in a totally different framework, i.e. studying the determinants of corporate

control (Atanassov and Kim, 2009; Pagano and Volpin, 2005; Bozcaya and Kerr, 2008).
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4.1. Descriptive statistics

Table 1 reports the average values of our variables of interest, giving a first sum-

mary of the descriptive statistics by country and year presented in the Appendix

tables. In our sample period the average levels of capital per worker, value added

per worker and investment per worker measured in thousands of euro at 1995

prices are respectively 30.13, 35.58 and 5.75. More than 8% of the investment

observations are zero. It is interesting to notice that Germany exhibits the highest

values of K/L, I/L and VA/L, followed by Belgium (K/L), Italy (I/L), and the

Netherlands (VA/L). France and Sweden, differently, rank very low for capital,

together with Finland and the Czech Republic. The Czech Republic also shows the

lowest value of VA/L and of investment per worker I/L.

Job reallocation is on average equal to 0.14. Poland is the country displaying the

highest rate of job reallocation, while the Czech Republic and Greece the lowest.

Table 1 also shows that average cash-flow, normalized by fixed assets, is around

0.67 while average firm size, measured as the number of employees, equals 32.24.

It is well known that the firm size distribution is significantly skewed, as shown by

the low value of the median which is equal to 9.12

Finally, the average EPL value is 2.47, with the United Kingdom displaying the

lowest level of EPL in our sample period and Portugal the highest. It is noteworthy

(and also well known) that EPL varies very little over time. Table A2, in the

Appendix, which reports descriptive statistics by year, indeed shows that average

EPL ranges from 2.44 and 2.49 over our sample period.

Table 1. Descriptive statistics

Variable Mean St. dev. p10 p50 p90 N

K/L 30.13 127.21 3.57 16.05 69.27 2070937
I/L (intensive margin) 5.75 8.55 0.35 2.67 14.64 1561795
I/L (extensive margin) 0.86 0.34 0.00 1.00 1.00 1808079
VA/L 35.58 23.47 15.41 31.10 59.76 1536425
JR 0.14 0.21 0.00 0.05 0.40 2130690
Cash-flow / Fixed assets 0.67 1.02 0.04 0.42 1.75 2131566
ROA 0.05 0.12 )0.05 0.04 0.19 2131566
Firm size 32.24 125.60 2.00 9.00 63.00 2131566
EPL 2.47 0.69 1.70 2.70 3.10 2131566

Note: Capital, investment and value added are expressed in thousands of euros at 1995 (German) prices.

12 Amadeus gathers information on balance sheets coming from different sources. Hence, cross-country differences might

reflect several factors, including different accounting standards and accounting procedures. However, these sample biases are

unlikely to be important as our identification strategy relies on within country cross sectoral/firm information (when firm level

fixed effects are not included in the specification) and within firm information when we include fixed effects. Hence, any

aggregate bias will be captured by our country and country by year fixed effects, depending on the specification.
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5. RESULTS: AVERAGE EFFECTS OF EPL

We will start assessing the relevance of employment regulations looking at the aver-

age effect of EPL in industries with different needs for employment reallocation.

These issues are explored applying the difference-in-differences estimation method

illustrated in Equation (1) and looking at the effects of EPL on the capital and

investment to labour ratio, as well as on labour productivity. For comparison with

previous studies and to validate our empirical approach, we also assess whether

employment protection legislation does in fact affect the level of job reallocation.

All estimates are obtained accounting for industry-by-time dummies to control

for differential trends by type of economic activity. For example, throughout all

countries some industries may experience faster (e.g. the computer industry) or

lower-than-average (e.g. manufacturing) capital adjustment, job reallocation or

productivity growth.13 We also include country-by-time dummies to control for all

country-specific time-varying characteristics (for example, all national-level institu-

tions) which have the same effects across firms. Notice that this set of dummies

absorbs the main effect of EPL, as this variable only varies by country and time.14

The coefficient in column 1 of Table 2 shows that EPL reduces the capital-

labour ratio in firms operating in high job reallocation industries. The coefficient

on the interaction is strongly significant and in the neighbourhood of –0.45. In

order to get an idea of its magnitude, it is useful to consider the capital-intensity

ratio between industry 1561 ‘Manufacture of grain mills product’ and industry

2955 ‘Manufacture of machinery for paper or paperboard production’, the two

lines-of-work we estimate being at the 10th and 90th percentiles of the ‘frictionless’

Table 2. Average effects of EPL

K/L Prob(I>0) I/L VA/L JR

EPL · Benchflow )0.450
(0.120)***

0.041
(0.019)**

)0.457
(0.110)***

)0.284
(0.106)***

)0.041
(0.011)***

Observations 2070937 1808079 1561795 1536425 2130690
R-squared 0.26 0.02 0.11 0.18 0.06

Notes: Robust standard errors in parentheses are clustered at the country-sector-year. The regression includes
Sector · Year and Country · Year effects. Variable definitions: K/L, capital per worker; Prob(I > 0), invest-
ment, extensive margin; I/L, investment, intensive margin; VA/L, value added per worker; JR, job realloca-
tion at the firm level.

* significant at 10%; ** significant at 5%; *** significant at 1%.

13 We also experimented, with little changes in the results, with two alternative specifications that closely parallel existing evi-

dence from the literature. On the one hand we aggregated Amadeus data at the industry level to ease comparison with results

obtained by works using EUKLEMS data (as Bassanini et al., 2009). On the other, we interacted EPL with sectoral job turn-

over in the less regulated country in our sample, the UK, rather than our frictionless measure. In this we closely follow Rajan

and Zingales (1998) and most of the following literature. Detailed results are available in a previous version of the paper,

available at http://ftp.iza.org/dp4158.pdf
14 While we study firm-level outcomes, our variable of interest in Equation (1), the interaction term EPL · benchflows, varies

at the four-digit industry level in 14 countries and 7 years. We take care of the intra-cluster correlation of standard errors

likely to arise in all the specifications discussed.
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job reallocation distribution. Our estimates imply that reducing employment protec-

tion from the level of Greece in 1997 to that of Denmark the same year (this shift

corresponds to the 90th to the 10th percentile of the country-by-year EPL distribu-

tion in our sample) would increase such ratio by 11.2%. Put differently, the

marginal effect of reducing the EPL index by one unit ranges from around 5%

for industries at the 10th percentile of the reallocation distribution to nearly 9% for

industries at the 90th percentile (at the median, it amounts to 7%).

We then turn to examine the effect of employment protection legislation on

investment normalized by units of labour, as this is the relevant variable in models

of hold-up. In particular, following the analysis of consumer durables by Bertola

et al. (2005), we separately focus on firms’ probability of adjusting through positive

investment (the extensive margin, column 2) on the one hand, and on the size of

investments (the intensive margin, column 3) on the other. Estimating a linear

probability model of positive investment suggests that higher EPL increases the

frequency of adjustment: the coefficient is 0.041 (s.e. 0.019). The effect, although

statistically significant, is relatively small in magnitude: this coefficient implies that

the propensity to invest increases by only 0.6 percentage points at the median

industry. On the other hand, analysing the extent of investment reveals that firms

that adjust tend to do it in smaller amounts as the burden imposed by employment

regulation increases (column 3).15 This result helps explain the negative EPL effects

on capital intensity just highlighted. The estimated effect is highly statistically signi-

ficant and implies that replicating the thought exercise above, i.e. reducing EPL

from the Greek to the Danish level, would increase the amount of investment per

worker by more than 11 percent in high reallocation industries relative to low real-

location industries. Or to see it differently, it implies that lowering the employment

protection index by one unit would induce firms in industries at the 90th percentile

of the reallocation distribution to raise investment by nearly 9% as opposed to

slightly more than 5% for industries at the 10th percentile of the distribution.

In column 4 we explore the effect of EPL on labour productivity finding strong

and significantly negative coefficients of around –0.28, which can be quantified

thinking that reducing EPL from the Greek to the Danish levels would raise aver-

age value added per worker in high reallocation industries by 7.1%. Alternatively,

the estimated coefficient implies the marginal effect of reducing the EPL index by

one unit ranges from 3.1% for industries at the 10th percentile of the reallocation

distribution, as ‘Manufacture of grain mills product’, to more than 5% for indus-

tries at the 90th percentile, as ‘Manufacture of machinery for paper or paperboard

production’.

15 Consistently with Bertola et al. (2005) who find – in their analysis of consumer durables – that variables which positively

affect the probability of adjustment tend to have a negative effect on the size of the adjustment, our analysis also seems to

show that on average stricter labour adjustment costs induce firms to smooth investments over time, i.e. to make smaller capi-

tal adjustments at higher frequency. In Section 6 we will better qualify this result by showing that only large firms increase

the propensity to invest in the face of stricter EPL.
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While the negative relation between EPL and job flows is well established (see

references in Section 2), most previous studies look at sectoral data. Our estimate

in column 5 confirms these results with firm level data. We find that firms in more

volatile industries present lower levels of job reallocation in countries with more

stringent employment protection laws. To get an idea of the magnitude of the

effects, our estimates imply that reducing employment protection as in the cases

above would increase yearly reallocation by nearly 1 percentage point in firms at

the 90th percentile of ‘frictionless’ reallocation rates relative to firms at the 10th

percentile. The median reallocation rate in our sample is 5.4.

The negative results on labour productivity are consistent with previous empirical

literature (e.g. Autor et al., 2007; Bassanini et al., 2009) and are somewhat expected in

light of our results on job flows and the capital-labour ratio. If the reallocation of

labour is important and EPL hinders it both across and within sectors, then

productivity might fall. Indeed, finding an effect of EPL on job reallocation is a prere-

quisite to claim that dismissal restrictions hamper the optimization of resources and

allocative efficiency (Bertola, 1990). A relatively new finding is that EPL reduces the

extent of investment and the capital stock per worker while increasing the frequency of

capital adjustments. The negative effect on investment and capital reinforces the neg-

ative impact of reduced allocative efficiency on productivity, and is consistent with the

interpretation that investments are held up by workers in high EPL environments.

6. EPL AND THE ROLE OF FINANCIAL MARKET IMPERFECTIONS

We are now in the position to analyse the results on the joint effect of EPL and

financial constraints on the outcome variables, that is, the differential effect of EPL

for financially constrained firms. Our empirical strategy, outlined in Equation (3),

amounts to evaluate whether there is a differential effect of EPL in firms with dif-

ferent levels of internal resources (inversely related to financial constraints) on the

variables analysed so far: capital per worker, investment per worker, value added

per worker and job reallocation rates.

In the first 3 columns of Tables 3 to 6, we show the results obtained with mea-

sures of financial constraints based on two measures of financial liquidity. The first

reflects the flow of internal resources potentially available for investment purposes

(operating cash-flow); the second is based on the stock of internal resources (net

liquid assets) accumulated over time. The limitations of these measures of internal

resources have been discussed in the previous sections.

Our preferred measure of financial constraints is firm’s size, presented in col-

umns 4 and 5 of Tables 3 to 6, as measured by the number of employees at

the end of the budget year. As discussed earlier, Cabral and Mata (2003) show

that, conditional on age, firm size is a good proxy for financial constraints.

Although there is some discussion about the impact of financial constraints on

the firm size distribution (see Angelini and Generale, 2005) they are generally
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viewed as an important determinant of firm size for firms within the same

cohort. We should bear in mind, however, that for many of the countries in

our sample (e.g. Italy, Germany and Spain) there are different thresholds of firm

size below which EPL is in general less strict. If EPL is more stringent for larger

firms (those that, having controlled for age, should be less subject to financial

constraints) our estimates of the joint impact of EPL and financial fragility would

be downward biased.

As the variables measuring financial constraints (cash flow, net liquid assets and

firm size) vary at the firm level, we are now able to control for any time-invariant

unobserved firm characteristic that may affect the dependent variables while being

correlated with the level of firms’ internal resources by the use of firm fixed effects,

thus fully exploiting the firm-level dimension of the dataset. Note in particular that

the inclusion of firm fixed effects allows accounting for the year of foundation of

the firm. Hence, following Cabral and Mata (2003), we take the (log of) firm size to

be a good proxy for financial constraints.

As before, we first look at the effect on capital and investment normalized by units

of labour (Section 6.1). Then we look at the effects on labour productivity (Section 6.2).

Table 3. Joint effect of EPL and financial market imperfections on capital per
worker

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

EPL 0.014 – – )0.045 –
(0.004)*** – – (0.009)*** –

EPL · BF )0.522 )0.374 )0.379 )1.374 )0.887
(0.110)*** (0.110)*** (0.111)*** (0.248)*** (0.235)***

Internal Resources 0.029 0.029 0.018 )0.138 )0.183
(0.002)*** (0.002)*** (0.001)*** (0.007)*** (0.007)***

ROA )0.088 )0.100 )0.010 0.020 0.000
(0.005)*** (0.005)*** (0.004)** (0.004)*** (0.004)

EPL · IR )0.002 )0.003 )0.006 0.017 0.029
(0.001)*** (0.001)*** (0.001)*** (0.003)*** (0.003)***

BF · IR )0.157 )0.184 )0.096 )0.513 )0.174
(0.056)*** (0.057)*** (0.037)*** (0.171)*** (0.154)

EPL · BF · IR 0.059 0.073 0.050 0.286 0.193
(0.022)*** (0.022)*** (0.014)*** (0.065)*** (0.061)***

Observations 2070937 2070937 2070659 2070937 2070937
R-squared 0.13 0.16 0.16 0.14 0.16
Year FE YES – – YES –
Country ·
Year

NO YES YES NO YES

Firm FE YES YES YES YES YES
Proxy for
internal
resources

Cash flow Cash flow Net liquid
assets

Firm-size Firm-size

Notes: Robust standard errors in parentheses are clustered at the firm-level. BF denotes benchmark flows as
defined in the text, IR internal resources and ROA return on assets.

* significant at 10%; ** significant at 5%; *** significant at 1%.
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6.1. Capital per worker

Table 3 reports results on the ratio of capital to labour. Columns 1, 2 and 3 show

the estimates obtained with our measures of financial constraints based on firm-level

liquidity: cash flows and liquid assets. EPL reduces the capital-labour ratio, but less

so in firms with higher internal resources as the coefficient on EPL · BF · Cashflow is

positive and statistically significant. Having a high cash flow thus reduces signifi-

cantly the negative effect on the capital-labour ratio or equivalently, from the point

of view of financially constrained firms, they have to reduce capital more when EPL

increases. In order to quantify the joint effect of financial restrictions and employ-

ment regulation, Figure 5 plots the implied reduction in capital intensities predicted

based on our estimates for firms with different liquidity endowments. Consider first

high cash flow firms, i.e. those at the 90th percentile of the cash flow distribution.

The marginal effect of increasing the EPL index by one unit would be a reduction

in the capital-labour ratio ranging from 3.2% for firms in low reallocation industries

(i.e. those at the 10% percentile of job reallocation distribution) to 5.3% when high

job reallocation is needed. The spread would increase sensibly for financially con-

strained firms (i.e. those at the 10th percentile of the cash flow distribution), as our

estimates imply a reduction in capital intensity ranging from slightly more than 4%

in low reallocation industries to over 7% for firms in high job reallocation industries.

Using liquid assets instead of cash flow (column 3) does not alter the results.

Given that cash flow is likely to be endogenous, column 4 uses firm size as an

alternative proxy for financial constraints. The coefficient of the triple interaction

term is still positive and significant, meaning that the negative effect of EPL on the

capital-labour ratio is lower in larger firms. Since larger firms are typically subject

to more stringent employment protection mandates, we interpret this finding as a

clear sign of the interplay between financial constraints and EPL. The evidence

−
0.

08
−

0.
07

−
0.

06
−

0.
05

−
0.

04
−

0.
03

V
ar

ia
tio

n

0 20 40 60 80 100
Percentiles of Job Reallocation Distribution

Firms at 10th percentile of Cash Flow
Firms at median Cash Flow
Firms at 90th percentile of Cash Flow

Figure 5. Marginal effects of EPL on capital intensity at different points of the
cash flow distribution

142 FEDERICO CINGANO ET AL.



instead suggests that EPL is more binding in financially fragile firms, which are

unable to engage in capital labour substitution as a result of the legislation. Column

5 shows that the previous results are robust to the inclusion of a full set of country

by year dummies.

We have interpreted the negative effect of EPL on capital investment and the

capital-labour ratio in the basic specification of Equation (1) along the lines of the

‘hold up’ theory. The results of Equation (3), which looks at differential effects

depending on the internal financial structure of firms, are consistent with the same

view: the presence of stricter EPL disincentives the use of internal funds for financ-

ing new investments: i.e., if capital is largely sunk and high EPL favours ex-post

profit appropriation by workers, firms will use their internal funds to pay higher

wages and will invest less. This is all the more true for financially constrained firms

with low liquidity.

6.2. Investment per worker

Tables 4 and 5 turn to the results on investment per worker. As before, we distin-

guish between the intensive and extensive margins. Discussing first the extensive

margin, when we use as measures of financial constraints cash flows or net liquid

assets we do not find any significant impact on the probability of investment

Table 4. Joint effect of EPL and financial market imperfections on investment
per worker (extensive margin)

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

EPL )0.044
(0.002)***

)0.049
(0.005)***

EPL · BF )0.019
(0.037)

)0.027
(0.037)

)0.040
(0.038)

)0.255
(0.116)**

)0.249
(0.116)**

Internal Resources )0.003
(0.002)*

)0.003
(0.002)*

)0.001
(0.001)

)0.005
(0.003)

)0.016
(0.004)***

ROA 0.015
(0.005)***

0.014
(0.005)***

0.015
(0.004)***

0.017
(0.004)***

0.016
(0.004)***

EPL · IR 0.001
(0.001)**

0.001
(0.001)**

0.001
(0.000)**

0.002
(0.001)

0.005
(0.001)***

BF · IR 0.052
(0.046)

0.056
(0.046)

)0.008
(0.023)

)0.231
(0.079)***

)0.214
(0.079)***

EPL · BF · IR )0.018
(0.018)

)0.019
(0.018)

0.003
(0.009)

0.068
(0.031)**

0.065
(0.031)**

Observations 1808079 1808079 1807866 1808079 1808079
R-squared 0.01 0.01 0.01 0.01 0.01
Year FE YES – – YES –
Country · Year NO YES YES NO YES
Firm FE YES YES YES YES YES
Proxy for internal resources Cash flow Cash flow Net liquid assets Firm-size Firm-size

Notes: Robust standard errors in parentheses are clustered at the firm-level. BF denotes benchmark flows as
defined in the text, IR internal resources and ROA return on assets.

* significant at 10%; ** significant at 5%; *** significant at 1%.
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(columns 1 to 3) while we find significant results using firm size (columns 4 and 5).

This contrasts with the results discussed above, where all indicators of financial con-

straints provided a similar picture with regards to the capital labour ratio. The most

likely rationale for this apparent contradiction is the endogeneity of the two liquidity

variables. Low cash-flow may be a poor proxy of financial constraints as firms with

profitable investment opportunities and little access to capital markets may accumu-

late liquid resources exactly because they know they will be credit constrained.

Regarding the results with firm size as a measure of financial constraints, the

results in column 4 of Table 4 show a negative impact of EPL on the probability of

investment (negative sign of the double interaction term EPL · BF). This negative

impact is exacerbated by financial fragility as measured by firm’s size, as shown by

the positive coefficient (significant at the 10% level) of the triple interaction EPL ·
BF · Internal Resources. When we include country by year dummies (column 5) the

results are very similar. According to this estimate, the effects of stricter employ-

ment regulation on the probability of investment changes significantly depending

on financial needs as proxied by firm-size. In particular, for small firms (i.e. those

at the 10th percentile of the size distribution) increasing EPL is found to reduce the

investment probability by nearly 2 percentage points in low reallocation industries

to 3.6 percentage points in industries at the 90th percentile of the reallocation

Table 5. Joint effect of EPL and financial market imperfections on investment
per worker (intensive margin)

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

EPL )0.052 – – )0.078 –
(0.009)*** – – (0.022)*** –

EPL · BF 0.491 0.292 0.208 )0.367 0.167
(0.222)** (0.218) (0.220) (0.552) (0.521)

Internal Resources )0.033 )0.032 0.010 )0.259 )0.380
(0.006)*** (0.006)*** (0.003)*** (0.015)*** (0.015)***

ROA 0.174 0.169 0.124 0.177 0.172
(0.017)*** (0.017)*** (0.014)*** (0.014)*** (0.014)***

EPL · IR 0.015 0.014 0.004 0.007 0.040
(0.002)*** (0.002)*** (0.001)*** (0.006) (0.006)***

BF · IR 0.144 0.125 )0.133 )1.280 )0.607
(0.153) (0.153) (0.083) (0.385)*** (0.347)*

EPL · BF · IR )0.060 )0.052 0.044 0.206 0.010
(0.058) (0.058) (0.032) (0.146) (0.137)

Observations 1561795 1561795 1561641 1561795 1561795
R-squared 0.01 0.02 0.02 0.01 0.02
Year FE YES – – YES –
Country · Year NO YES YES NO YES
Firm FE YES YES YES YES YES
Proxy for internal
resources

Cash flow Cash flow Net liquid assets Firm-size Firm-size

Notes: Robust standard errors in parentheses are clustered at the firm-level. BF denotes benchmark flows as
defined in the text, IR internal resources and ROA return on assets.

* significant at 10%; ** significant at 5%; *** significant at 1%.
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distribution. For large firms (those at the 90th percentile), conversely, EPL is found

to increase the investment probability by about 2.3 percentage points, irrespectively of

the industry intensity of job reallocation. Calculations show that the overall effect of

EPL on the probability of investment is negative only for firms below approxi-

mately 46 employees. This result highlights the importance of taking into account

firm level heterogeneity at the time of evaluating the impact of firing costs on

investments: larger firms seem to have enough internal resources to at least partially

overcome the hold-up problems highlighted above, being able to engage in some

capital labour substitution.

When moving to the intensive margin of investment (Table 5) we find no effect

of financial constraints on firms’ reaction to EPL. Investment being a lumpy pro-

cess, our evidence suggests that EPL reduces the probability of investment in smal-

ler firms, which are more likely to be affected by financial constraints. However,

once the decision of investment is taken, the amount to be invested does not seem

to be altered by the financial situation of the firm or labour legislation.

6.3 Labour productivity

Table 6 considers the impact of the interplay between financial markets and EPL

on labour productivity. As before, we find a negative impact of EPL on firm’s

Table 6. Joint effect of EPL and financial market imperfections on value
added per worker

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

EPL 0.171 – – 0.137 –
(0.003)*** – – (0.007)*** –

EPL · BF 0.019 0.034 0.017 )0.487 )0.467
(0.064) (0.064) (0.065) (0.177)*** (0.167)***

Internal Resources )0.013 )0.012 )0.018 )0.034 )0.066
(0.002)*** (0.002)*** (0.001)*** (0.006)*** (0.006)***

ROA 0.019 0.019 0.004 )0.014 )0.016
(0.005)*** (0.005)*** (0.004) (0.004)*** (0.004)***

EPL · IR 0.003 0.002 0.005 0.011 0.021
(0.001)*** (0.001)** (0.000)*** (0.002)*** (0.002)***

BF · IR )0.019 )0.000 )0.019 )0.446 )0.416
(0.062) (0.061) (0.029) (0.134)*** (0.120)***

EPL · BF · IR 0.008 0.002 0.004 0.159 0.161
(0.022) (0.022) (0.011) (0.048)*** (0.045)***

Observations 1536425 1536425 1536181 1536425 1536425
R-squared 0.02 0.04 0.05 0.02 0.04
Year FE YES – – YES –
Country · Year NO YES YES NO YES
Firm FE YES YES YES YES YES
Proxy for internal resources Cash flow Cash flow Net liquid assets Firm-size Firm-size

Notes: Robust standard errors in parentheses are clustered at the firm-level. BF denotes benchmark flows as
defined in the text, IR internal resources and ROA return on assets.

* significant at 10%; ** significant at 5%; *** significant at 1%.
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productivity, but this effect is attenuated in firms that are less likely to be affected

by financial constraints. The interaction term EPL · BF · Internal Resources is posi-

tive and highly significant in columns 4 and 5. As before, statistical significance is

absent when we use financial indicators of liquidity (columns 1 to 3), although the

positive sign that suggests a more negative impact of EPL in smaller firms is

retained.

Summing up, the results on capital per worker clearly favour the interpretation

that financial constraints exacerbate the negative effects of EPL on capital deepen-

ing. Our results on investment are somewhat weaker, and highly dependent on the

indicator of financial weakness used. If we attend to firm size as our indicator of

financial constraints, we find that in more stringent EPL environments financially

fragile firms are less likely to invest. However, once the decision of investment has

been taken, there is no evidence that the size of the investment project is affected

by the interplay of financial and labour frictions. Finally, this negative impact of

financial imperfections associated with firing costs on capital per worker results in

lower productivity, although again here there is some variation depending on the

indicator of financial constraints being used.

7. ROBUSTNESS CHECKS

In this section, we provide a number of robustness checks for our baseline regressions,

following the specification presented in Equation (2). We test robustness with respect

to (a) balanced–unbalanced samples; (b) the time span of the sample; (c) the specifica-

tion of the estimated equation; (d) the exclusions of specific sectors or countries.

(a) The sample is unbalanced, therefore includes entry of new firms and exit.

Thus, the overall effect we measure includes both the direct impact on incumbent

firms and the indirect compositional effect through entry and exit. However, we

are not able to disentangle the two effects primarily because firms can enter or exit

the Amadeus sample for many reasons (e.g. merger, acquisition, change of name,

change in the obligation to provide/have a balance sheet) that prevent us from

reliably measuring true entry and exit. To try and have an idea of the extent to

which our effects are due to the churning of firms, we compare the results obtained

on the unbalanced sample (which includes entry and exit) with results on a bal-

anced sample of firms that stay in sample every year from 1997 to 2003. We have

between 332,000 and 627,000 observations in the samples, depending on the

dependent variable. We find that the results on the balanced sample are virtually

the same as on the unbalanced sample for all variables with the exception of the

impact of EPL on investment. For both investment margins, the coefficients retain

their sign with respect to the unbalanced sample, but become non-statistically

significant.

(b) EPL data is available up to 2003, while our firm-level dataset contains quite

complete information for 2004 and 2005. We have investigated a possible
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extension of the OECD EPL index. The Fondazione Rodolfo de Benedetti has

collected information on EPL reforms in the period 1986–2005 and classifies

them in structural and marginal, depending on the scope of the regulatory

change. None of the countries in our sample experienced structural EPL reforms

during 2004–5, but some did follow marginal reforms. We have repeated our

regressions under the assumption that the EPL levels remain constant in each

country after 2003, and results (available upon request) are virtually the same as

those presented here.

(c) We also checked whether EPL affects the growth rate of productivity rather

than the level. We regressed the rate of change of VA/L on EPL following the spe-

cifications presented in Equations (2) and (3). We found no effects of EPL either on

the average growth rate of productivity or on the productivity growth rate of firms

with different levels of internal resources.

(d) We assess the impact of the exclusion of specific sectors in the regression.

We have used our preferred specification, which includes sector by year and

country by year fixed effects. Hence, identification relies on within country

variation across sectors, in the spirit of the original contribution of Rajan and

Zingales (1998). Dropping one sector at a time never turns the sign of our vari-

able of interest, the interaction of EPL with benchmark flows, which remains

negative when JR, the intensive margin of I/L, K/L and VA/L are the dependent

variables in each of the 446 regressions. Moreover, the coefficients are statistically

significant at the 5% level, the t-statistics ranging from 2.98 to 5.39 in the case of

JR, from 3.02 to 4.36 in the case of the intensive margin of investment, from

2.81 to 3.94 in K/L regressions and from 1.93 to 3.21 (except one single case

where the t-statistic is 1.41) when the dependent variable is VA/L. Finally, the

positive sign on the extensive margin of investment is significant in 95% of

the regressions.

Our next exercise examines the impact of the presence of specific countries in

the sample. Figure 6 shows the impact of dropping one country at a time, focusing

on the specification that includes country by year and sector by year fixed effects.

We report estimates of the intensive margin of investment only, since we did not

find a significant impact of EPL on the extensive margin in Table 2. The estimates

presented in the text are relatively stable when specific countries are excluded from

the sample. In all the cases the estimated effects retain their negative sign, with one

notable exception; the interaction term EPL · BenchFlows in the labour productivity

regression becomes positive when the UK is excluded from the sample. The exclu-

sion of France from JR and I/L intensive margin regressions, and of the UK in the

case of K/L somewhat dampens the negative sign, as the coefficient of the interac-

tion term, although retaining its negative sign, becomes non-significant at standards

levels of testing.
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8. CONCLUSION AND POLICY IMPLICATIONS

This paper is a first attempt to assess the joint impact of government mandate

employment protection and financial market imperfections on investment and

productivity exploiting comparable micro-data in a cross-country context.

We proceed in two steps. We first analyse the average effect of EPL on capital

per worker, investment per worker and labour productivity. We find that EPL

reduces all of them in high reallocation sectors relative to low reallocation sectors.

The magnitude of the effect is economically not negligible and lies around 11.2%,

11.4% and 7% of the difference in, respectively, the capital-labour ratio, the inten-

sive margin of investment per worker and labour productivity of high relative to

low reallocation industries.

These findings bring about potentially important policy implications. The debate

on the economic consequences of EPL needs to consider not only the direct effect

on employment flows, but also the indirect impact due to distorted investment

incentives. Investment subsidies usually do not take into account the possible distor-

tions induced by EPL and therefore may be excessive or insufficient. Moreover,

the distorted incentives for investment and their productivity effects found here

may slow down the structural change from manufacturing industries (low realloca-

tion sectors) towards services (high reallocation sectors) as in Rogerson (2008).
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Since most of the employment growth in modern economies occurs in the service

sector, these distortions may reduce employment growth, efficiency and income

growth.

Regarding the role of credit market imperfections in shaping firms’ response to

strict employment protection, our results suggest that sectors and countries where

access to credit is difficult are expected to have a lower capital stock per worker,

lower productivity and lower propensity to invest. These results, which are robust

to different specifications and indicators of financial constraints, suggest that firms

with insufficient access to credit in high EPL environments are unable to substi-

tute the relative expensive factor, labour, for capital. Consequently, the negative

effect of EPL on productivity is reinforced among firms that are financially con-

strained. Note, however, that in contrast with the results on capital per worker,

the estimated impacts of the interaction between financial imperfections and EPL

on investment per worker and productivity are statistically significant only when

firm size is used as a proxy of the likelihood of being financially constrained.

While this may reflect the endogeneity of the alternative measures of financial

constraints used, namely net liquid assets and cash-flow, further research is

needed to dig deeper into this important phenomenon.

These findings are potentially important because they provide confirmation

that policies aiming to improve firms’ access to credit may alleviate the negative

impact of labour market frictions on efficiency, facilitating capital deepening and

technology adoption. The obvious policy implication of EPL being more harmful

for liquidity constrained firms, or for sectors and countries where access to

external credit is more difficult, is that policies aimed at alleviating the effects of

EPL should first target those sectors or countries. Alternatively, policies aiming

at softening financial constraints should be first directed to countries and sectors

where either EPL is more stringent or the need for reallocation is higher.

However, it is also true that EPL provides insurance to workers against labour

market risk, which is more valuable in countries with less developed financial

markets, where other insurance mechanisms are absent (Bertola, 2004). Hence,

from the point of view of overall welfare, employment protection policies should

be jointly evaluated with financial market frictions in the classic efficiency-equity

trade-off.

Discussion

Luigi Pistaferri
Stanford University, NBER, CEPR and SIEPR

This paper studies empirically the following question: Do financing constraints

change how firms’ decision to invest responds to EPL? The question is inherently
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difficult to answer. The mechanism proposed by the authors works as follows. First,

we know that EPL affects (directly) the reallocation of labour. By raising the cost of

adjusting labour, both hiring and firing will be reduced, and this will result in a

slowdown of job flows. Next, the imperfect reallocation of labour induced by EPL

may affect (indirectly) investment decisions. This is because firms may try to substi-

tute the ‘hard-to-adjust’ labour factor with other production factors that are easier

to adjust, i.e., capital (the ‘substitution’ response). However, these alternative adjust-

ments may be prevented by the presence of liquidity constraints faced by the firm.

Furthermore, the ‘substitution’ response may be hampered by a ‘hold-up’ problem.

There are many things to like about the paper but also some to complain about.

Starting with the praises, the paper puts together two distinct and vast literatures,

one on the effect of EPL on labour demand, unemployment, and job flows, and

one on the effect of financing constraints on the demand for capital. Neither litera-

ture is very convincing primarily because of important measurement issues I will

briefly note below. Another nice and novel aspect of the paper is that it uses firm-

level data where better controls for heterogeneity can be implemented, for example

firm fixed effects which might otherwise explain some of the findings.

To pave the way for the ensuing discussion, let me indeed summarize these find-

ings. First, it is found that EPL affects (negatively) job reallocation, capital per worker,

investment per worker, and value added per worker. These results run counter to the

substitution response mentioned above, and provide evidence that the hold-up prob-

lem is an important one. Second, financing constraints appear to be important only

for the capital/labour ratio. In other words, financing constraints change how the

capital/labour ratio responds to shifts in EPL, but (somewhat puzzlingly) they do not

change how the investment/labour ratio or productivity respond to shifts in EPL.

The results are less puzzling when one looks at the intensive margin of adjustment.

I have four general comments, detailed as follows.

Magnitude of estimated effects

My first comment is whether the estimated magnitude of the effects is really non-

negligible as claimed. The authors write that ‘reducing employment protection from

the level of Greece in 1997 to that of Denmark the same year (this shift corre-

sponds to the 90th to the 10th percentile of the country-by-year EPL distribution

in our sample) would increase such ratio by 11.2%’. While 11% may be a non-

negligible figure, the thought experiment is extreme – what kind of institutional

and labour market reforms would be necessary to turn the Greek labour market

into the Danish one?16 How large would the magnitude of the effects be if we

were to consider more standard ways of measuring effects, such as one standard

16 Interestingly, the Danish labour market is so different from the rest of the other European countries’ labour markets

(featuring high flexibility and social protection), that a new term has been coined to describe it, flexicurity.
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deviation increases, elasticities, and so on? My guess is that the magnitude would

be much less dramatic than emphasized by the authors. This guess is motivated by

the fact that there is very little variability in the EPL measure to start with. Cross-

sectionally, the variability of the EPL index (as measured by the standard deviation)

is 0.7 on a 0–6 scale. In time series, there is basically no variability: 6 countries out

of 14 have a standard deviation of zero, 4 countries have a standard deviation of

approximately zero, and for the remaining 4 countries the time series standard

deviation is below the cross-sectional standard deviation (which is already quite

small). I am not sure whether the counterfactual change that is considered by the

authors is in the realm of feasible policies for any given country.

Besides this measurement problem, there is the usual complaint about what the

EPL index really measures. Would a change in the index from 0 to 1 involve the

same set of policies than a change from, say, 5 to 6? Ideally, one would like to

use measures of extra labour costs induced by the legislation, but of course they are

seldom available.

Indicators of liquidity constraints

The paper uses operating cash flow and net liquid assets as indicators of liquidity

constraints. Other papers in the literature have used perhaps better indicators of

whether the firm is externally constrained, namely dividends, whether the firm

issues shares, etc. Unfortunately, these indicators are not available in the authors’

dataset.

Nevertheless, one does wonder about how informative are the indicators selected

by the authors to measure liquidity constraints. Let me draw an analogy from aggre-

gate savings studies (Jappelli and Pagano, 1989). A typical finding of these studies is

that countries with high saving rates (such as Japan or Italy) tend to be those with

under-developed mortgage markets. The reason for this link is that consumers who

plan to purchase a home must save in anticipation of meeting a down-payment con-

straint. Liquidity constrained firms might be doing something similar, i.e., increase

their retained earnings in anticipation of making a capital purchase. If this was true,

it would have two consequences. First, the indicators of liquidity constraints used by

the authors would be less informative than hoped. Second, it would raise an issue of

reverse causality in their regressions. Firms that know they have no access to credit

will need to self-finance the purchase of machines, equipment, and so on. Hence at

time t – 1 firms with high cash flow are those that anticipate making some invest-

ment at time t. Perhaps one could avoid this problem by using country-time indica-

tors of financing constraints (such as the spread between the rate on loans and rates

on deposits). The authors use firm size as an alternative indicator, but this is a catch-

all variable that captures too many aspects of behaviour to be informative – small

firms are more likely to be liquidity constrained, but in some countries are also not

subject to EPL legislation (as is partly the case in Italy, for example).
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Investment inaction

‘Inaction’ (i.e., the fact that firms face costs in adjusting the stock of capital) is men-

tioned in the paper as an explanation for the lack of response to financing

constraints. While I agree with the general point, I have two remarks. The first is

that if inaction was important, I would expect it to operate also on the ‘main’

effect, not just on the interaction. The fact that the main effect is independent of

inaction is puzzling. Second, I think that if the authors wanted to push the inaction

story more seriously, then they would need to make an effort at modelling in a

more convincing way the extensive and intensive margin decisions of capital stock

adjustment, which would require finding a convincing exclusion restriction that

explains the decision to adjust the stock of capital but not the size of the adjustment

(see Bertola et al., 2005).

Mechanisms

My last comment is about the mechanisms that are behind the results of the paper.

It is not entirely clear to me what drives the results at the moment. The regressions

are mostly descriptive, and so I find it quite hard to draw reliable policy implica-

tions from them. While I understand that a pseudo-requirement of publishing in

Economic Policy is to come up with policy recommendations for one’s work, in the

context of this paper it is hard. To give an example, should governments try

to address labour or credit market frictions? Both appear in the paper and in the

stories told by the authors, but it is not clear to me what separate role they play

and how much they contribute to the findings.

To give another example, suppose I took seriously the authors’ recommenda-

tion that ‘policies to alleviate the effects of ELP should be targeted to sectors

where access to external credit is more difficult’. Wouldn’t this create moral

hazard issues?

More generally, I think it is very hard to venture into policy recommendations

without a proper investigation of a structural model of firm behaviour. It seems

to me that to corroborate the various stories the authors cite, one would need to

have a firm idea of the size of some structural parameters, such as the elasticity

of substitution between labour and capital (which to me seems first order for the

issue at hand), or the elasticity of demand (because EPL has much attenuated

effects if firms can pass the additional labour costs onto consumers in the form of

higher prices).

Conclusions

This is a nice paper trying to put together credit market and labour market imper-

fections from an empirical perspective. I like the choice of working with micro data.
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The results raise some questions, so it would seem that the authors have a great

research agenda ahead of them. In particular, I would like to see a better charac-

terization of the theoretical mechanism driving the results, and a quantification of

the welfare effects implied by their estimates.

Etienne Wasmer
SciencePo, Paris

The purpose of this paper is to investigate the role of employment protection legis-

lation (hereafter EPL) and financial imperfections on key firm variables such as

labour turnover, investment and productivity.

Variable identification is a difficult problem: using cross-country variations only is

complex due to the fact that demand for employment protection may depend on

labour market conditions. In the particular case of labour turnover, Saint-Paul (1993)

convincingly argued that there is a ‘political economy complementarity’ between

labour turnover and employment protection. In a world of low turnover, workers’

rents (the gap between the present discounted value of employment and the present

discounted value of unemployment) are higher and therefore workers vote for more

stringent employment protection. In their paper, Cingano et al. present a slightly dif-

ferent argument, based on time differences and not levels. Their claim is that ‘since

dismissal restrictions slow job destruction and reduce unemployment risk for the

insiders, political pressure to maintain or increase them will be higher during major

downturns’, which is not mutually exclusive with Saint-Paul’s argument.

To overcome these endogeneity effects the authors exploit variations in ‘sector-

specific’ reallocation needs to assess the causal role of ‘institutional’ variables.

They base their work on the idea put forward by Rajan and Zingales (1998), yet

with a methodological innovation: they use average EU instead of US turnover

rates. In doing so, they convincingly claim to have removed US-specific factors in

reallocation rates.

The results they obtained are quite spectacular and their key messages are the

following:

• Higher EPL is associated (in a causal way) with less turnover, less investment,

less added value per worker and lower capital labour ratios.

• There is a complementarity between credit market imperfections and EPL.

The paper contains a full section on theoretical developments which acts as a

guideline for interpreting the results. I will briefly summarize the main economic

lessons drawn from the theory and then suggest the additional theory work needed.

On capital/labour ratios

In a standard Mortensen–Pissarides framework including employment taxes, equi-

librium can be summarized as the intersection of two curves in a two-dimensional
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space (employment/hiring rates on the x-axis, separation rates on the y-axis).

Indeed, as argued forcefully in Shimer (2005), there is no need to dissociate

employment from job creation, as most employment fluctuations can be explained

by hiring rates (at least for the US economy). The job creation curve is downward

sloping: firms are averse to high expected separation rates and reduce hiring when

separation rates are high. The job destruction curve is upward sloping: in a high

employment world, workers may bargain for higher wages (hence firms are more

sensitive to outside shocks) and may quit more easily (hence separation rates are

higher).

Most existing theory has investigated how EPL could affect both curves, follow-

ing the Handbook survey by Mortensen and Pissarides (1999). We knew that higher

EPL would shift down both curves, reducing job turnover yet having an ambiguous

effect on total employment. Such a relation had already been investigated in several

works, including that of Messina and Vallanti (2007).

Instead, very little theory was developed regarding the impact that employ-

ment protection and capital accumulation have in a world of equilibrium unem-

ployment. Part of the reason is that the complexity of matching models with

large firms is substantially greater, due to the complicated derivations involved

in wage determination: in large firms, we know that individual bargaining now

leads to complex, within-firm strategic interactions. In an outgoing research pro-

ject stimulated by the paper by Cingano et al., Janiak and Wasmer (2009) have

attempted to derive the theoretical relations between capital/labour ratios and

EPL found in such a model. In the simplest case we find that where the pro-

duction function is Cobb–Douglas and wages reflect the intrafirm bargaining

ingredients of Stole and Zwiebel (1996), the capital/labour ratio does actually

increase with employment protection, and does not decrease as the empirics of

Cingano et al. clearly show.

The correct theoretical representation of capital/labour choices at the firm level

must therefore incorporate additional ingredients, such as stronger capital/labour

complementarities and stronger sources of hold up (whereby ex ante invested capital

is ex post expropriated by labour through bargaining). Incidentally, I am sure that

investigating the EPL’s empirical effects in the paper by Cingano et al. would have

led us to several new insights and pointed out which direction should have been

taken in searching for the right model.

A clue is perhaps given in another work by Janiak (2009), who finds instead

that firms’ entry regulations have a negative impact on the capital-labour ratio.

To the extent that EPL and entry regulations are positively correlated across

countries and that job creation rates and job destruction rates are correlated

across sectors (and both claims seem highly likely), it could be that Janiak’s results

explain those found by Cingano et al., and that EPL is simply capturing other

country-specific factors affecting the sectors, based on their turnover rates. To
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verify this conjecture, more work with more labour market institution controls

would certainly be needed.17

On imperfect credit markets

What about financial market imperfections? The main lesson provided by Cingano

et al. is that the effect of financial imperfections is potentially the same as the EPL’s

misallocative role. Financial imperfections may generate lower investments in risky

sectors, thus reducing capital/labour ratios.

Theory on the interaction effects of financial imperfections and EPL is scarce, if

not nonexistent, and thus more work is needed to understand the complementarity

between the two variables, and that seems to be a robust result of the work done

by Cingano et al.

Preliminary thoughts about this complex interaction suggest that, just as with

EPL, financial imperfections mostly shift the (upward sloping) job destruction curve

and move it towards higher separation rates (something called financial fragility,

firms being more sensitive to productivity shocks) and thus shifting the (downward

sloping) job creation curve towards lower hiring rates (because projects are more

costly to finance). When EPL is added, the first effect on the job destruction curve

is partly attenuated because EPL shifts the curve in the opposite direction, yet the

effect on the job creation curve is amplified. To what extent the two effects comple-

ment each other relative to employment depends on various parameters, but a priori

no good intuition exists as to why the effects of EPL and financial friction should

be so complementary to each other. Again, the paper by Cingano et al. demon-

strates what a good model should try to obtain.

As a final remark, a great deal of literature is available on the complementarity

between imperfections, and they appear independently and in different contexts. In

the labour market and good market for instance, Blanchard and Giavazzi (2003) and

Spector (2004) found that when good markets are more imperfect, workers obtain

larger rents. In the credit market and the labour market: Wasmer and Weil (2004) find

that each market imperfection reinforces one another. Petrosky-Nadeau (2009), in a

dynamic stochastic general equilibrium (DSGE) model which places asymmetric

information in the credit market, finds that even moderate financial friction raises

the volatility of investment by a large factor (5 to 10), yet so far no work has been

done on the interaction between EPL and financial market imperfection on capital

investment. Again, additional empirical evidence such as the qualitative impact this

interaction term has on wages would help theoreticians.

17 It often happens that the impact of entry and exit regulations have opposite effects on most endogenous labour market

variables. For instance, Rosèn and Wasmer (2005) find that wages, job creation decisions and wage inequality all depend on

the difference between job creation and job destruction costs, and this seems to be a fairly general result.
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In any event, this paper should be praised for providing so much material and

food for thought to labour and macroeconomists.

Panel discussion

Several panel members raised concerns about the multifaceted nature of the

OECD Employment Protection Legislation indicator (18 components) used in

their model. Using the composite EPL index means that it is difficult to identify

what aspects of EPL have the most important influence on the variables exam-

ined. According to Stijn Claessens an important avenue of investigation would be

to examine how various aspects of labour protection relate to the skill distribution

in an economy. He added that it is likely the development of workers’ skill sets

are influenced by the level of protection across sectors. He also argued that one

would expect the impact of changes in EPL to differ across sectors and therefore

advocated the use of sectoral level data. Finally, he noted that the extended time

coverage of sectoral level datasets would enable the researchers to study the

effects of changes in EPL over a longer time period. Alessandro Turrini drew

attention to the important link between access to liquidity and the liquidity on a

firm’s balance sheet; the higher the level of liquidity on a firm’s balance sheet the

greater their ability to access credit. He believed they should take further consid-

eration of this issue in their analysis. Gianmarco Ottaviano suggested it would be

interesting to show how the effects of changes in EPL differ in industries where

the hold-up effect is more prevalent.

DATA APPENDIX

This appendix describes the construction of the main variables used in the analysis.

The unit of observation in Amadeus is the firm. We extract the following variables

from the balance sheet and profit and loss accounts: total assets, fixed assets, fixed

tangible assets, value added, profit before taxes, cash-flow, net liquid assets, and

depreciation. We add to this initial set the main sector of operation of the firm, the

number of employees and the number of subsidiaries.

All nominal series used in the analysis are deflated using two-digit sectoral level

(60 sectors) deflators of value added (benchmark year is 1995), and converted into

euros using sectoral PPP exchange rates at the same level of aggregation. The base

country for PPPs is Germany. The deflator and PPP exchange rates are obtained

from EUKLEMS.

Investment in the paper is defined as the difference between book value of fixed

assets in year t + 1 and fixed assets in year t plus depreciation in year t + 1. Using

the series of investment properly deflated, we construct a new series of capital
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following the perpetual inventory method. For these purposes, we rely on the har-

monized depreciation rates by industry obtained from EUKLEMS.

Value added and capital per worker (computed using the perpetual inventory

method) are defined as the logarithm of the respective ratios, while the intensive

margin of investment per worker is the logarithm of the ratio of investment and

employment. The extensive margin of investment is measured as a dichotomic vari-

able that takes value 1 if the firms changes the capital stock in period t + 1 with

respect to period t.18 Return on assets is defined as profit before taxes divided by

total assets, while cash flows and net liquid assets are normalized by tangible assets

in the previous accounting period. Job reallocation at the firm level is defined in par-

allel with the sectoral definition of Davis and Haltiwanger (1990). It is the absolute

value of the change in employment between two consecutive periods divided by the

average employment between both periods. Hence, it is a measure that treats

symmetrically the creation and destruction of jobs and is bounded between 0 and 2.

We trimmed outlier observations in several steps. We first drop 1% of each coun-

try sample constituted by the extreme values of both tails in the distribution of the

key original variables (fixed assets, tangible assets, cash flow, profits, employment

and value added). After constructing the ratios that will be used in the analysis, we

further exclude observations whose difference with respect to the median (in abso-

lute value) exceeds five times the absolute distance between the 75th and 25th per-

centile in the distribution.

The resulting panel is highly unbalanced. In order to preserve the comparability

across exercises using different dependent variables, we restrict the analysis pre-

sented in the paper to a reduced sample where we drop observations with missing

fixed assets, employment or the ratio of cash flow over fixed assets in period t – 1.

The cash flow condition results in losing about one-third of the sample.

We use the OECD measure of employment protection regulation. EPL refers to

the institutions related to the dissolution of matches between firms and workers.

Most notably, administrative and legal procedures including notice periods, sever-

ance pay and firing taxes. These arrangements may be the result of government

legislation, collective labour agreements and/or individual contracts.

The overall EPL indicator is a weighted average of 18 basic items. The items are

grouped into EPL for: (1) employment protection of regular workers against individ-

ual dismissal, (2) specific requirements for collective dismissals, and (3) regulation of

temporary forms of employment. Within the EPL items for regular workers against

individual dismissal we can again distinguish three subgroups: (i) procedural incon-

veniences that the employer may face when starting the dismissal process, (ii) legis-

18 Given that investment is defined as the difference in fixed assets between two consecutive balance sheets plus depreciation

in the end period, measurement error in any of the three variables can result in measured investment episodes that did actu-

ally not take place. We observe indeed an important number of tiny investment episodes in the data (positive or negative

investment for less than 50 euros per worker). In the text we consider investments for less than 50 euros per worker in abso-

lute value to be zero. We have experimented excluding those observations and results are qualitatively the same.
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lative provisions that state under which conditions a dismissal is justified or fair,

and (iii) regulations on notice periods and severance pay. For each item the score

is normalized on a scale from 0 to 6, where a higher score represents more strict

regulation on the relevant item.19

Table A1. Descriptive statistics by country

Country K/L P(I/L>0) I/L VA/L JR EPL

Mean BEL 67.299 0.906 9.656 58.338 0.143 2.2
St. Dev (78.513) (0.292) (11.81) (27.188) (0.217) (0)
p10 12.682 1 0.727 32.728 0 2.2
p90 144.379 1 25.33 90.909 0.4 2.2
N 293381 266650 241645 28782 296370 296375

Mean CZE 20.776 0.892 3.853 14.337 0.042 1.9
St. Dev (26.212) (0.31) (4.599) (10.516) (0.165) (0)
p10 3.603 0 0.332 5.339 0 1.9
p90 44.797 1 9.446 26.79 0 1.9
N 11600 9668 8625 5456 11880 11898

Mean DEU 87.023 0.978 12.178 66.635 0.072 2.443
St. Dev (119.754) (0.147) (14.521) (33.497) (0.118) (0.073)
p10 12.08 1 1.546 35.02 0.005 2.35
p90 198.985 1 28.617 107.271 0.156 2.5
N 1811 1184 1158 1648 1805 1849

Mean DNK 24.479 0.804 4.957 54.321 0.121 1.4
St. Dev (26.286) (0.397) (5.724) (29.991) (0.184) (0)
p10 4.154 0 0.375 28.132 0 1.4
p90 56.264 1 12.934 88.866 0.333 1.4
N 42262 34307 27579 18937 43052 43052

Mean ESP 23.698 0.826 5.497 30.792 0.165 3.035
St. Dev (26.768) (0.379) (6.718) (16.393) (0.23) (0.093)
p10 3.839 0 0.308 14.286 0 2.9
p90 53.394 1 14.839 51.539 0.444 3.1
N 465896 398835 329328 451730 476568 476607

Mean FIN 19.717 0.822 5.031 38.912 0.109 2.029
St. Dev (24.663) (0.382) (6.339) (20.07) (0.186) (0.045)
p10 2.846 0 0.305 16.989 0 2
p90 46.434 1 13.582 63.688 0.333 2.1
N 45703 38113 31336 40188 46956 46956

Mean FRA 14.62 0.85 2.62 36.978 0.114 3
St. Dev (123.079) (0.357) (2.982) (22.333) (0.17) (0)
Min 2.757 0 0.263 19.387 0 3
Max 29.202 1 6.663 58.097 0.316 3
N 471568 412241 350391 371040 486107 486121

Continued

19 The OECD indicator has some well-known limitations. In particular, the weights of the various components are subjective

and are attributed on the basis of legislative provisions, while in practice legislative provisions can be extended by contractual

provisions, which are typically not incorporated in the indicator. Also, the interpretation of the regulations by the court gen-

erates variation in EPL strictness over time and across countries that is not captured by the indices, e.g. court decisions may

be affected by underlying labour market performance (Ichino et al., 2003).
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Table A1. Continued

Country K/L P(I/L>0) I/L VA/L JR EPL

Mean GBR 21.655 0.88 3.63 31.875 0.117 0.664

St. Dev (22.218) (0.325) (4.172) (21.078) (0.162) (0.042)

Min 3.919 0 0.332 11.517 0 0.6

Max 46.526 1 9.102 54.943 0.286 0.7

N 154079 128925 113422 113217 159589 160012

Mean GRC 33.435 0.943 7.843 – 0.035 3.355

St. Dev (35.074) (0.231) (11.207) – (0.131) (0.284)

p10 4.474 1 0.366 – 0 2.8

p90 75.723 1 20.503 – 0.074 3.5

N 41175 38274 36108 – 41589 41597

Mean ITA 45.057 0.962 9.868 46.894 0.182 2.312

St. Dev (56.404) (0.19) (12.165) (22.996) (0.226) (0.311)

p10 7.542 1 0.874 23.642 0 1.9

p90 98.608 1 24.713 74.384 0.444 2.7

N 273555 230386 221736 265483 286489 286515

Mean NLD 35.515 0.961 6.58 60.919 0.108 2.137

St. Dev (40.649) (0.195) (7.838) (37.423) (0.163) (0.144)

p10 5.104 1 0.723 27.64 0 2.1

p90 83.879 1 15.974 105.165 0.256 2.1

N 4950 3856 3704 3997 5022 5024

Mean POL 29.72 0.94 9.219 22.343 0.315 1.499

St. Dev (74.622) (0.237) (21.286) (38.895) (0.533) (0.175)

p10 3.727 1 0.505 6.306 0 1.24

p90 61.311 1 19.895 37.768 1.357 1.7

N 12313 10466 9840 9309 12378 12671

Mean PRT 35.983 0.967 9.758 31.029 0.105 3.7

St. Dev (31.659) (0.179) (12.205) (18.582) (0.162) (0)

p10 7.765 1 0.898 13.427 0 3.7

p90 77.089 1 24.446 54.905 0.254 3.7

N 2035 908 878 1916 2049 2052

Mean SWE 18.847 0.794 3.092 26.739 0.099 2.2

St. Dev (298.994) (0.404) (3.845) (28.085) (0.193) (0)

P10 2.258 0 0.233 11.244 0 2.2

P90 36.883 1 8.381 41.464 0.4 2.2

N 250609 234266 186045 224722 260836 260837

Mean Total 30.127 0.864 5.753 35.581 0.136 2.467

St. Dev (127.209) (0.343) (8.554) (23.468) (0.208) (0.687)

Min 3.575 0 0.349 15.408 0 1.7

Max 69.267 1 14.64 59.756 0.4 3.1

N 2070937 1808079 1561795 1536425 2130690 2131566

Note: Capital, investment and value added are expressed in thousands of euros at 1995 prices.
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Rosèn, A. and E. Wasmer (2005). ‘Higher education levels, firm’s outside option and the

wage structure’, Labour, 19, 621–54.
Saint-Paul, G. (1993). ‘On the political economy of labor market flexibility’, NBER Book

Series NBER Macroeconomics Annual, MIT Press, 151–96.

162 FEDERICO CINGANO ET AL.



—— (2002). ‘Employment protection, international specialization, and innovation’, European
Economic Review, 46(2), 375–95.

Samaniego, R. (2006). ‘Employment protection and high-tech aversion’, Review of Economic
Dynamics, 9(2), 224–41.

Scarpetta, S. and T. Tressel (2004). ‘Boosting productivity via innovation and adoption of
new technologies: any role for labour market institutions?’, World Bank Working Paper
No. 3273.

Shimer, R. (2005). ‘The cyclical behavior of equilibrium unemployment and vacancies’,
American Economic Review, 95, 25–49.

Spector, D. (2004). ‘Competition and the capital-labor conflict’, European Economic Review, 48,
25–38.

Stole, L. A. and J. Zwiebel (1996). ‘Organizational design and technology choice under in-
trafirm bargaining’, American Economic Review, 86, 195–222.

Wasmer, E. (2006). ‘General versus specific skills in labour markets with search frictions and
firing costs’, American Economic Review, 96(3), 811–31.

Wasmer, E. and P. Weil (2004). ‘The macroeconomics of labour and credit market imper-
fections’, American Economic Review, 94(4), 944–63.

EMPLOYMENT PROTECTION AND INVESTMENT 163


