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Abstract

We measure the own-wage elasticity of labour demand under different labour
regulation regimes. We propose a within-country firm-level empirical research, by
exploiting Italian size-contingent regulatory provisions, which both increase firing
costs and favour unionization in firms with more than 15 employees. Contrary
to previous empirical literature, our GMM estimates of wage elasticity are shown
systematically higher in magnitude for firms with a stricter regulation. Possible
group selection due to firm-level unobservables and productivity differences are
found not to drive our estimates. Our results are interpreted arguing that, because
in Italy dismissal restrictions are associated to collective wage negotiation, the
effect of the former may be more than counterbalanced by the latter, as the resulting
wage rigidity may induce more regulated firms to rely on employment adjustment
to a larger extent then less regulated firms.
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1. Introduction

Wage elasticity of labour demand is a key parameter to assess the effect of labour

policies and labour market regulation. It is also crucial to understand the impact of

taxation on employment and the distribution of tax burden, given that taxes can be

shifted to other production factors (Hungerbühler et al., 2006). Despite the relevance of

these issues and the growing emphasis on labour market reforms, little is known on how

firms’ labour demand elasticity is influenced by differences in employment protection

legislation (EPL) and union regulation.

Simple economic intuition suggests that stricter EPL regimes increase the cost of

hiring and firing, thereby making firms’ labour demand more rigid (see, generally, Boeri

and van Ours, 2013), especially where labour regulation also favours unionization, if

trade unions show relatively strong preferences for the employment stability of their

members (Lucifora, 1998).

Surprisingly, empirical evidence on these effects is rather scant and only based on

aggregate patterns. Hasan et al. (2007) used Indian state-industry-year data and found

that states with more flexible labour markets see larger increases in labour demand

elasticities in response to reductions in protection. More recently, Hijzen and Swaim

(2010) analyzed international country-industry-year data for a sample ofOECDcountries

and showed that the elasticity of labour demand is smaller in absolute value in countries

where labour regulation is stricter.

In this paper, we measure the own-wage labour demand elasticity under different

regulatory regimes, through a firm-level within-country empirical analysis. We exploit

the fact that, in Italy, worker protection provisions are size-contingent and become

more stringent above a certain employment threshold. Specifically, in the industrial and

commercial sector, Italian regulation both introduces higher firing costs and promotes the

presence of union bodies when the number of employees in a firm exceeds 15 employees.
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Thus, Italian firms provide a well-suited environment for testing how different labour

regulation regimes influence labour demand elasticity, without counfounding regulatory

effects with other sources of cross-country heterogeneity.

Contrary to previous empirical literature, however, we find that labour demand

elasticity is systematically higher for firms with stricter regulation. This result is shown

to be robust in a generalized-method-of-moments (GMM) estimation, after controlling

for a large vector of firm-level characteristics, including productivity differences, and

“4-digit sector times year” fixed effects. Moreover, we are able to confirm our findings

in a quasi-experimental analysis, by exploiting variations in the labour costs due to the

unexpected suspension in 2008 of a national program of fiscal discounts reducing the

labour cost burden for Italian firms.

We explain this apparently counterintuitive finding by observing that Italian size-

contingent labour regulation influences wage setting and negotiation structures at a

firm-level, thereby increasing wage rigidity and wage compression. For instance, the

presence of activist workplace union bodies, such as those signatories to company-level

collective agreements, may make it more difficult for a firm to translate an exogenous

negative labour costs variation for a given type of labour into lower wages; and wage

compression may increase the cost of keeping low productivity workers when profit

margins are eroded. All else being equal, in response to a shock, firms with a more

rigid and compressed wage structure may be induced to reduce employment to a larger

extent than firms with the ability to adjust wages to changing conditions. It follows

that the overall effect of Italian size-contingent employment regulation, which increases

both dismissal costs and wage rigidity, is ambiguous, and, as long as the effect of the

latter more than counterbalances the direct effect of reduced dismissal restrictions (along

with union preferences for job stability), labour demand elasticity may be increased by

regulation.

Employment protection systems involving both restrictions on firing and structured
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wage bargaining are quite common in European countries, and our results may be

consistent with empirical patterns observed elsewhere. Related to this, Bertola and

Rogerson (1997) showed that, in Europe, dismissal restrictions and collective wage

bargaining structures tend to arise together, being this conducive to higher employer-

initiated job turnover. They argue that this institutional mix may explain why European

countries experience labour shedding and hiring with a roughly similar intensity as North

American labour markets, where both dimissal and wage fluctuations are relativley

unregulated. More recently, Heyman (2008) confirmed this finding for Sweden and

showed that the effect of wage compression on job turnover is positive and significant in

the Swedish manufacturing sector.

The contribution of this paper is two-fold. First, to the best of our knowledge, this is

the first attempt to measure labour demand elasticity at firm-level under heterogeneous

within-country labour regulations. In particular, we exploit the discontinuous change in

labour protection due to size-contingent provisions in Italy to estimate labour demand

elasticity differences across firms around the threshold. While this institutional setting

has been used in previous research to study firms’ growth propensity and the use of

flexible contracts (Schivardi and Torrini, 2008) and capital deepening (Cingano et al.,

2016), there are no studies comparing wage elasticities of firms subject to heterogeneous

regulatory constraints under this size-contingent regulatory scheme. Second, our esti-

mation results seem to contradict previous cross-country and cross-industry estimates.

Consistently with some of the intuitions of Bertola and Rogerson (1997), this may reflect

the fact that, in Italy, the magnitude of the effect of wage rigidity due to labour regulation

is significant.

The remaining of the paper is organized as follows. In Section 2, we present the

institutional framework of Italian labour regulation. In Section 3, we describe the data.

In Section 4, we present our baseline econometric results, whose robustness is tested in

Section 5. In Section 6, our findings are discussed. Section 7 concludes.
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2. Institutional framework

Italian labour regulation establishes both a system of rules on the protection of workers

against unfair dismissal (i.e., standard EPL) and provisions promoting the presence

of trade unions and their activity at company-level, including collective bargaining

practices, worker rights to establish employee representation structures for negotiating

with the employer or his collective organisation, and the possibility of involving a third

party, such as the competent labour authority, to challenge firms’ decisions.

Over the 2006-2015 period analyzed in this paper, Italian EPL provisions were

largely based on Law 300/1970, named Workers’ Statute (Statuto dei lavoratori). As for

unvoluntary individual separations, more specifically, Art. 18 of the Statute establishes

that an employer can terminate employment if he can show that the termination has a

“justified subjective reason” (i.e. the employee is in serious breach of contract or is guilty

of some serious misbehaviour) or a “justified objective reason” (i.e. the firm needs to

downsize its activity or to change substantially the work organization in its production

units). Where a dismissed employee appeals to the court and the court finds no grounds

for terminating the contract (i.e. the dismissal is not justified by worker misconduct

or by the need to restructure the activity), the dismissal is unjustified. In cases of

unlawful dismissals, the mechanisms for reinstatement apply on a size-contingent basis.

In particular, in the industrial and commercial sector, firms with more than 15 employees

are subject to a relatively strictermechanisms for reinstatement and compensation. When

a subjective or objective reason for dismissal is absent, the employer is obliged to reinstate

the unfairly dismissed employee (unless she opts for an additional severance payment

equal to 15 months of salary) and must compensate the worker for the forgone wages in

the time between the dismissal and the court’s sentence (this compensation cannot be

less than 5 months of salary). In any other circumstances, when a justified objective or

subjective reason does not apply, the employeemust be compensatedwith a payment from
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12 to 24months of salary. When a justified objective or subjective reason applies, but the

employer fails to follow procedural requirements prior to dismissal, the compensation

payment ranges from 6 to 12 months of salary. Firms with 15 employees or less, instead,

regardless of the technicality of the termination, must compensate unfairly dismissed

workers with a payment from 2.5 to 6 months of salary or can opt for reinstating the

employee (the worker cannot decide unilaterally for reinstatement).1 Firms with more

than 15 employees, therefore, are subject to substantially higher firing costs with respect

to smaller companies.

On the same size-contingent basis, theWorkers’ Statute couples dismissal provisions

with a series of prerogatives to plant-level employee representation structures appointed

within the framework of trade union organizations that are signatories to collective

agreements. In firms with more than 15 employees, employers must allow workers to

establish an employee representation body (“Rappresentanza Sindacale Aziendale” or,

more recently, “Rappresentanza Sindacale Unitaria”) within each productive unit. Such

workplace union structures are for two thirds of the seats composed by representatives

elected by the production unit’s workforce as a whole, with the remaining third reserved

for appointment or election by the trade union organizations that are signatories to the

relevant industry-wide collective agreement. Workplace union bodies have the right to

information and consultation, to hold general meetings and ballots, and to industrial

action. In practice, they are entitled to negotiate with the employer on company-level

issues, including those related to wage setting and employment policies.

The discontinuity in dismissal costs provided by Italian size-contingent EPL has been

found to impact on firms’ employment policies by previous research. Kugler and Pica

1Dismissal regulation has been recently reformed for firms above the 15 employees threshold. With
Law 92/2012, cases of mandatory reinstatement have been reduced and the firm is obliged to reinstate
the worker only if it has violated substantive constraints on dismissal. With Law 183/2014, which came
into effect for new contracts after March 2015, mandatory reinstatement has been further restricted to
cases of verified nullity or discriminatory terminations, and a seniority-based monetary compensation is
introduced for non-discriminatory unfair dismissals.
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(2008) exploited the fact that dismissal costs increased in Italy after the 1990 reform

of dismissal regulation for firms with fewer than 15 employees relative to larger firms

and showed that both accession and separation probabilities decreased in small relative

to large firms after the 1990 reform, so supporting the view that dismissal costs reduce

workers flows into and out of employment. Schivardi and Torrini (2008) analyzed the 15-

employee threshold effect on firms’ propensity to grow and found that the probability of

firms’ growth is reduced by around 2 percentage points near the threshold. This modest

effect is explained, by arguing that firms passing the threshold respond to the stricter

legislation by using more flexible labour contracts, such as temporary ones, to exploit

the less stringent provisions on fixed-term relationships. A similar finding is reported

also by Garibaldi et al. (2004), who estimated transition probability matrices on firm-

level employment and found that firms close to the 15-employee threshold experience

an increase in persistence (i.e. inaction) of 1.5 percent than what non linear statistical

models would predict. Overall, these results suggest that the higher dismissal costs for

firms above 15 employees may induce differences in employment policies between larger

and smaller Italian firms.

At the same time, to the extent that unions show some preference for the employment

stability of their members, the union regulation side of Italian size-contingent regulation

may be expected to increase employment rigidity as well. This is confirmed by available

empirical literature on unions and job turnover: Gómez-Salvador et al. (2004) conducted

an analysis of job flows for a panel of 13 European countries, including Italy, in the 1990s,

and found that countries with stronger union protection are characterised by lower job

flows. Similarly, Salvanes (1997) found, in a panel of OECD countries, that union

centralization of wage negotiations may hamper job creation, thereby reducing gross

job flows. Lucifora (1998) focused on Italian establishments in the metal-mechanical

engineering industry and detected a negative effect of union practices on the turnover rate

of firms. He argues that a monopolistic union might reduce turnover rates by protecting
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the “value” of the job of their members, of which the bargained wage represents only

one aspect.

These studies taken together seem to confirm that both sides of Italian labour regula-

tion, namely the size-contingent increase in dismissal constraints and unions promotion,

should be associated with lower labour demand elasticity. In particular, the negative

effect of stricter layoff provisions on the job turnover should be reinforced by more

protective unions regulation, if, as suggested by aggregate evidences, trade unions show

a relatively strong preference for employment stability, thereby further reducing job

turnover in regulated firms.

3. Data description

With our empirical study, we try to measure the overall effect of Italian size-contingent

regulation on the elasticity of the labour demand at a firm-level.

We employ a large dataset obtained by extracting a random balanced sample of

100,000 firms, over the 2006-2015 period, from the Aida Database (Bureau van Dijk,

2016), which contains detailed balance sheet information on Italian firms (i.e. firms

with the headquarter located in Italy). We use a balanced sample in order to circumvent

possible selection bias due to endogenous firmwithdrawings and their ex-ante influences

on employment andwage policies. After a severe data checking and cleaning, the removal

of incomplete records for our relevant variables and the exclusion of 1-employee firms,

we remain with 255,885 observations, although we will employ smaller sub-samples

due to additional restrictions imposed to the data used in the empirical analysis.

We code firms as subject to relatively weak regulation (called, to make notation

simple, “No-EPL firms” in our empirical study) and to relatively strict regulation (“EPL

firms”) depending on whether they are subject to size-contingent regulatory provisions.

Specifically, we classify firms with more than 15 employees as EPL firms and those with

15 employees or less as No-EPL firms.
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As a first investigation of the EPL/No-EPL firm differences, Table 1 reports basic

descriptive statistics (mean and yearly change rates, averaged over the two groups of

firms) of employment and deflated labour cost variables. We restrict our focus on firms

around the 15-employee threshold and consider only firms in the 10-20 employees size-

class. To avoid exceptional variations in the data due to outliers, we also drop from

the sample firms with a deflated average labour cost per employee higher than 50,000

euro.2 In Table 1, the first two columns collect level averages, while the third and fourth

columns report average yearly change rates at firm-level and the fifth and sixth the yearly

variations regardless of their positive or negative sign (this helps to show the overall

range of absolute percentage variations in the variables). From the Table, it emerges that

EPL firms tend to show higher average wages, with respect to their No-EPL counterparts.

Interestingly enough, EPL firms are also found to couple relatively larger employment

variations with relatively less intense wage variations over time, this unveiling that Italian

employment protection is also associated with higher and relatively more stable salaries.

[insert Table 1 about here]

In our baseline empirical analysis, we will compare elasticity estimates across the

two groups of firms and interpret differences in the estimates of this elasticity as being

driven by differences in labour regulation, implicitly arguing that the two groups of firms

are similar in any other relevant characteristics. Although we will include a number of

control variables in the regression equations and run a set of checks to test the robustness

of our results to possible group selection, from a descriptive point of view it is useful

to provide simple t-tests on the similarity of possibly relevant characteristics across

2Although the wage restriction reduces the number of observations to be used in the analysis, it also
allows us to exclude possible outliers due to wage misreporting and to the presence of small firms in which
firm owners are also highly-paid workers of their own company, so raising average wages abnormally
and distorting our estimates. Nevertheless, as it will be shown, the wage restriction does not affect our
econometric results.
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the two groups of firms. In Table 2, we report that EPL firms tend to show slightly

higher investment rates, EBITDA (i.e. earnings before interest, taxes, depreciation

and amortization) scaled by sales and intangible-to-tangible assets ratios than No-EPL

firms. However, these differences turn out statistically insignificant at a 5% level. Only

differences in EBITDA are weakly significant, at a 10% level (we will address possible

selection in this respect in the robustness analysis).

[insert Table 2 about here]

4. Baseline estimation results

We next estimate the own-wage elasticity of labour demand for EPL and No-EPL firms

separately, following the standard estimation strategy in firm-level labour demand elastic-

ity analysis. In particular, existing firm-level estimates generally rely on the assumption

of exogenous wages for identification, as simultaneity bias should be of minor concern

when using firm-level data (Senses, 2010). Under the assumption that the firm faces

exogenously given wages and thereby perfectly elastic labour supply, changes in the wage

rate (i.e. shifts in labour supply) trace out the labour demand curve (Lichter et al., 2017).

In our empirical model, we relax this exogeneity assumption and, as in Fajnzylber and

Maloney (2005), Hasan et al. (2007) and Hijzen and Swaim (2010), employ a dynamic

difference-GMM model (Arellano and Bond, 1991), which allows us to control for the

bias that can arise from the correlation between the lagged dependent variable and the

error term and for possible endogeneity due to any of the other explanatory variables,

including wages.3 Formally, we consider the following baseline equation (run on EPL

3We use the Arellano-Bond estimator, in which a GMM estimator is derived by first differencing
the panel model equation and by using moment conditions in which lags of the dependent variable and
first differences of the exogenous variables are instruments for the first-differenced equation. Unreported
Arellano-Bover/Blundell-Bond estimations, using moment conditions in which lagged first differences
of the dependent variable are instruments for the level equation, are shown to produce results virtually
similar to those obtained by using a standard Arellano-Bond estimator. Anyway, the use of a dynamic
difference-GMM is proved not to be crucial to obtaining our main findings, as an unreported more simple

10



and No-EPL firms separately):

ln Ei,t = constant + β1 lnwi,t + β2 lnwi,t−1 + β3 ln Ei,t−1 + β4 ln Ei,t−2 +

+ bXi,t + sector*year FEs,t + firm FEi + year FEt + εi,t (1)

where Ei,t is the firm-level number of employees, wi,t the firm-level (average) labour cost

per employee,Xi,t is a vector of firm-level controls (including the fixed capital investment

rate, EBITDA scaled by sales, intangibles-to-tangibles ratio and firm age) and where i

is the firm, t the year and s the sector (4-digit level). The parameter of interest is:

β1 =
∂ ln Ei,t

∂ lnwi,t
(2)

Table 3 shows our results. Columns [Ia] and [Ib] report our baseline estimates

obtained on a sample of firms restricted to the 10-20 employees size-class and with an

average labour cost lower than 50,000 euro. Columns [IIa] and [IIb] report estimation

results obtained without any restriction on the labour cost level. Columns [IIIa] and

[IIIb] show estimates from the regression equation specified in capital-intensive form,

by using the log of the capital-intensive number of employees (i.e. Ei,t/Ki,t , with Ki,t

being a firm’s total capital) as the dependent variable. Column [IV], finally, shows an

alternative model specification run on both EPL and No-EPL firms, and in which an

interaction term obtained by multiplying lnwi,t with an EPL dummy variable (equal to

1 for EPL firms and 0 otherwise) is included; this allows to directly infer the size and

statistical significance of the effect of interest.

[insert Table 3 about here]

static model of labour demand, based on standard FE estimation under the assumption of exogenous
wages, produces similar estimates.
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While, on the one side, with reference to both EPL and No-EPL firms, the parameter

of interest is in line with the modal value of the distribution of the elasticity estimates

from previous studies,4 on the other side, quite surprisingly and in contrast to previous

available aggregate evidence (e.g., Hasan et al. (2007) andHijzen and Swaim (2010)), we

find that the estimated labour demand elasticity is higher under stricter labour regulation

across all the model specifications considered. Estimates from our baseline specification

indicate an increased magnitude of the labour demand elasticity for EPL firms in relation

to No-EPL ones of roughly 32.7 percentage points.

As a simple cross-validation procedure, we re-run repeatedly our baseline regression

(1), as specified in columns [Ia] and [Ib] of Table 3, considering alternative equal-sized

intervals around the 15-employee threshold. Specifically, we start from bins with a ±3-

employee distance from the cut-point and re-estimate the labour demand elasticity on

sub-samples of EPL and No-EPL observations extending by ±1 employee the bandwidth

in each estimation round. Wage elasticities are shown to be always higher in magnitude

for EPL firms with respect to their No-EPL counterparts. For the sake of brevity, we

report these results graphically, in Figure 1.

[insert Figure 1 about here]

5. Robustness checks

5.1. Group selection

An important issue in analyzing the labour demand effects of size-contingent regulatory

provisions relates to possible group selection of firms. Firm-specific unobservables

may cause selection into one of the two groups (as suggested by Schivardi and Torrini

(2008)), thus confounding our estimates. For example, less productive No-EPL firms

4According to Hamermesh (1993), the usual range of labour demand elasticity is between -0.15 and
-0.7. Lichter et al. (2015), more recently, reported that the distribution obtained from a sample of 1560
estimates from 151 studies is centered around the interval between -0.2 and -0.4.
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may refrain from hiring new employees in response to exogenous wage reductions, if they

find it beneficial not to be subject to stronger regulation, and may bunch just below the

15-employee threshold. In this case, the lower labour demand elasticity of No-EPL firms

should be attributed to the effect of productivity rather than of weaker regulation. As

shown in Figure 3, in the 10-20 employees window, while the density of firms smoothly

decreases with size, there is also a modest discontinuity in the distribution across the

15-employee threshold; moreover, firms just below the threshold (in particular, those

with 13, 14 or 15 employees) show a slighlty lower productivity than their counterparts

above the threshold.

[insert Figure 3 about here]

We tackle this issue, by following two alternative strategies.

First, we restrict our estimates to sub-samples of firms with similar productivity

levels. We run a standard two-production-factor model as follows:

ln yi,t = α + δK ln Ki,t + δL ln Li,t + sector*year FEs,t + firm FEi + year FEt + εi,t (3)

where yi,t is the EBITDA scaled by sales, and Ki,t and Li,t are, respectively, capital (i.e.

the deflated value of a firm’s tangible assets) and labour inputs. Then, we obtain a

firm-specific measure of total factor productivity (TFP), computed as the Solow residual

ln yi,t − ln ŷi,t . Finally, we run Equation (1) separately on three sub-samples of firms,

according to TFPi,t ≷ qτ, where qτ is τth quantile of the TFPi,t distribution. Specifically,

we consider the following three sections of the TFPi,t distribution: TFPi,t ≤ q25, q25 <

TFPi,t ≤ q75, and TFPi,t > q75.

The results are reported in Table 4. Columns [Ia] and [Ib], [IIa] and [IIb], and [IIIa]

and [IIIb] report, for No-EPL and EPL firms, the estimates obtained on the productivity

sub-groups of firmswith TFPi,t ≤ q25, q25 < TFPi,t ≤ q75, and TFPi,t > q75, respectively.
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Wefind that the No-EPL/EPL difference in the labour demand elasticity is larger for firms

with TFPi,t ≤ q25. This may be consistent with some productivity effect on employment

demand for No-EPL firms. This notwithstanding, we also observe that the magnitude

of the parameter estimates is always higher for EPL firms with respect to No-EPL firms

throughout the entire TFP distribution. Our baseline results are therefore unlikely to be

due to productivity driven firm selection.

[insert Table 4 about here]

Second, wemanipulate our size-window so as to exclude from the sample those firms

sized around 15 employees, which may distort their hiring propensity because reluctant

to pass the threshold due to productivity under-performances or other unobservables. In

particular, we consider firms in the 5-10 employment interval for the No-EPL group and

firms in the 20-25 employment interval for the EPL group, and exclude firms sized more

than 10 and less than 20 employees. In this case, our estimates will not be affected by

possible bunching, as small employment variations in the 5-10 and 20-25 employment

intervals would not imply passing across the 15-employee threshold.

Related to this, we also consider the possibility that firms permanently above (or

below) the threshold experience an episodic change of status, due to some other unob-

servable exogenous shocks unrelated to productivity. For example, a voluntary separation

(i.e., an employee resigns of his own will) may drive an otherwise EPL firm below the

threshold for one year, before the firm is able to hire a new employee. In an additional

check, we therefore exclude from the sample the observation for the year of the change

of status for those firms belonging to the EPL (No-EPL) group in t, while belonging to

the No-EPL (EPL) group in both t − 1 and t + 1.

The results from these two further checks are reported in Table 5. We collect the

results obtained on modified size-windows in columns [Ia] and [Ib] and the results
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obtained after excluding the observations of a firm’s temporary change of status in

columns [IIa] and [IIb]. Also in these checks, we find a relatively more rigid labour

demand for No-EPL firms.5

[insert Table 5 about here]

5.2. Estimates from quasi-experimental labour cost variations

To improve causality identification, we perform an additional analysis, by exploiting

quasi-experimental variations of the labour costs due to the unexpected suspension in

2008 of a national program of fiscal discounts reducing the labour cost burden for

Italian firms. In 2006 (the first year of our observation period), a program of fiscal

discounts was introduced in Italy with Law 296/2006, allowing a baseline deduction

from firms’ taxable income of 5,000 euro per-worker. When the government changed

unexpectedly in May 2008, the program was canceled and the labour cost per-worker

increased evenly for both EPL and No-EPL Italian firms. We exploit this exogenous

variation to investigate the comparative employment behavior of EPL firms with respect

to No-EPL ones in response to a same exogenous labour cost increase. It is worthwhile

emphasizing that this additional exogenous variation does not directly reflect on wages,

being it in the form of a deduction from employers’ taxable income. We construct a Post

dummy variable (=1 after the 2008 labour cost increase) and interact it with the EPL

dummy (which equals a treatment dummy of a standard quasi-experimental design). We

5In an unreported check, we coded the No-EPL/EPL status in t with reference to the actual status in
t − 1 for the firms which moved from the EPL to the No-EPL category between t − 1 and t, as the firing
decision of these firms — coded as No-EPL in t —may be actually taken under the EPL regime in t − 1.
Again, the magnitude of the labour demand elasticity of EPL firms remain well above that of No-EPL
firms.
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consider the following model, run on both EPL and No-EPL firms:

ln Ei,t = constant + δ1 lnwi,t + δ2EPLi + δ3EPL*Posti + δ4 lnwi,t−1 + δ5 ln Ei,t−1 +

+ dXi,t + sector*year FEs,t + firm FEi + year FEt + εi,t (4)

with δ3 being the main parameter of interest.6 If EPL firms are associated with a greater

elasticity of labour demand, δ3 is expected to be negative and statistically significant.

Notice that, while the variation of the 5,000 euro deduction per-worker from employers’

taxable income (captured by Post) equals to a labour cost shock, it is not absorbed by

variations of lnwi,t , so that a triple interaction between Post, lnwi,t and EPL would be

meaningless.

The results are collected in Table 6. Columns [I] and [II] report the estimates

obtained by, respectively, excluding and including the lagged employment variable,

while in column [III] we have removed the sample firms restriction on the average labour

cost (i.e., also firms with wi,t ≥ 50.000 euro are included). Columns [IV], [V] and [VI]

list the estimates obtained from the regression equation specified in capital-intensive

form.

[insert Table 6 about here]

We find that the average elasticity of labour demand, as shown by the coefficient of

lnwi,t , is between 0.333 and 0.466, in line with our previous findings. Moreover, EPL

firms show a disproportionately larger reduction of employment demand with respect to

No-EPL firms (with the differential magnitude ranging from 13 to 16 percentage points

roughly) in response to the exogenous increase of 5,000 euro per-worker in the labour

cost.7 The magnitude of this differential regulation effect is somewhat lower than that

6Given that our observation window starts from 2006, to allow variation in the Post variable we do not
include ln Ei,t−2 as an additional control, differently from Equation (1).

7Between 2006 and 2008, an increased deduction from employers’ taxable income was possible for
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obtained in the baseline GMM estimation, which could be explained by the narrower

focus on an additional (legislative) component of the firm-level labour cost variation

in this quasi-experimental analysis. Nevertheless, both the economic and the statistical

significance of this effect are non-negligible.

6. Discussion

The observed discontinuity in our estimates, with the labour demand of EPL firms being

more elastic than that of their No-EPL counterparts, is in sharp contrast with previous

literature, which shows that stricter regulatory regimes are associated with patterns of

greater rigidity of firms’ labour demand. This appears even more surprising, if one

considers that, besides firing restrictions, Italian labour regulation also favours unions’

activity in the workplace, unionization being often found to correlate negatively with

gross job flows (Salvanes, 1997; Lucifora, 1998; Gómez-Salvador et al., 2004).

In this Section, we try to address this puzzle and to reconcile our findings with eco-

nomic intuition, by suggesting that Italian size-contingent regulation influences wage

setting and negotiation structures at a firm-level, thereby increasing wage rigidity and

possibly compressing the wage structure. If it is so, regulated firms may find it more

difficult to absorbe exogenous labour costs variations than their unregulated counter-

parts and, in response to external shocks, they may tend to adjust employment rather

than wages. This indirect employment effect of labour regulation might then more than

counterbalance the direct effects due to dismissal restrictions and possible unions’ pref-

erences for the job stability of their members, so that the overall effect may be a positive

correlation between regulation and labour demand elasticity.

Although trade union membership does not depend on the presence of workplace

union representatives and collective agreements may apply to workers who do not belong

firms located in the southern regions of the country, but this cannot drive our empirical estimates, as, in
Italy, the proportion of EPL firms located in northern regions (84.5%) is much higher than that of those
located in southern ones (15.5%).
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to unions, we observe that the right to have employee representation bodies at company-

level — protected in Italy on a size-contingent basis — tends to be associated with larger

coverage of company-level collective agreements regulating wage standards. In Italy,

pay negotiations at company-level (often called “second-level negotiations”) provide a

mechanism for the wage setting to take account of particular firm-level developments,

such as improved productivity, and to improve or complement the national agreement.

In some cases, company-level bargaining allows to regulate situations not covered by

higher level agreements.

Second-level negotiations, therefore, provide workers with an additional mechanism

to defend wage levels and to participate to firm-level wage setting. Data from the Euro-

pean Company Survey (ECS, 2013), on a representative sample of 1420 Italian private

firms in industry and services sectors, show that, among firms signatories to national, re-

gional or sectoral collective wage agreements, where workplace union bodies are absent

only 7.7 percent of the production units are covered by a supplementary company-level

agreement, while the coverage of supplementary company-level agreements rises to the

34.6 percent where workplace union bodies are present. Among firms that are not

signatories to higher level agreements, company-level agreements are present in the 15

percent of the units without union bodies and in the 70.3 percent of those with workplace

union structures. In the light of these data, it seems fair to say that companies above

the 15-employee threshold, where the right to workplace union is protected, may face

more regulated wage setting and more stable real salaries than those of smaller firms.

Our intuition is that, in its turn, this may increase the cost for the firm of not adjusting

employment to shocks.

To support this interpretation, we compare sectoral elasticity estimates with the rate

of coverage of supplementary collective wage agreements in establishments where a

workplace union body (“Rappresentanza sindacale unitaria”, RSU, or “Rappresentanza

sindacale aziendale”, RSA) is present.
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First, we estimate Equation (1), specified as in columns [Ia] and [Ib] of Table 3, sector-

by-sector. The results are presented in Table 7. Columns [I] and [II] of Table 7 report

the labour demand elasticity estimates for No-EPL and EPL firms, respectively, while

column [III] shows theEPL/No-EPL elasticity ratio, for each sector. We notice thatwhere

EPL and No-EPL firms’ elasticity estimates differ the most is in real estate activities,

professional and technical activities and information and communication services. In a

few cases (construction, accomodation, and retail activities), we also observe elasticity

estimates of No-EPL firms being larger than those of EPL firms.

[insert Table 7 about here]

Second, we plot, in Figure 2, the sectoral elasticity estimates of EPL firms against

the cross-firm coverage rate of supplementary wage agreements in firms with a work-

place union body. Supplementary collective wage agreements coverage is calculated at

sectoral-level from data on a representative sample of 1509 Italian firms, provided by the

2009 European Company Survey (ECS, 2009). In Figure 2, as well as in Table 7, only

data of sectors covered by the 2009 wave of the European Company Survey are shown.

It is worthwhile to recall that, according to size-contingent Italian regulation, in firms

with more than 15 employees, employers must allow workers to establish an employee

representation body (“RSA” or “RSU”) within each productive unit; such representation

bodies are then entitled to negotiate with firms on company-level supplementary wage

agreements. The coverage rate of these agreements, thus, may be considered a proxy

of unions’ activism in wage negotiations at a firm-level. It emerges from the Figure

that EPL firms, in sectors where workplace unions are less likely to be signatories to

company-level wage agreements, are associated with a lower labour demand elasticity

(this is the case, in particular, of construction, accomodation and food services), whilst

sectors which are covered by supplementary collective agreements more extensively
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show a higher elasticity of regulated firms.

[insert Figure 2 about here]

While we do not directlymeasure dismissal restriction costs and collective negotation

costs, the higher labour demand elasticity of EPL firms seems compatible with the size-

contingent variation in representation rights and collective agreements coverage due

to labour regulation. The threshold effect of the regulatory provisions on the overall

additional wage bargaining costs of regulated firms, therefore, might be a possible

explanation for the No-EPL/EPL elasticity differential. Clearly, as we cannot disentangle

the opposite effects of the labour regulation, we cannot establish causality and our

conjecture will require further work to be verified. At the same time, however, our

findings seem consistent with the more general argument of Bertola and Rogerson

(1997), according to which the overall effect of labour regulation on turnover rates may

be ambiguous when job-security provisions are coupled with wage setting institutions

that compress the wage structure, as it is in Italy, France and Germany.

Our interpretation also fits the monopoly model of trade unions, in which typically

the trade union fixes the wage and the firm sets employment unilaterally (see Oswald,

1985, for a survey), and the traditional “right to manage” approach, according to which

the wage is fixed through bargained collective agreements and, again, the firm is free

to adjust employment (Nickell, 1982; Nickell and Andrews, 1983). In this regard,

our results provide some empirical support to the conclusion that unions tend to force

quantity adjustment rather than price adjustment, and that this effect is arguably more

relevant in size than the effect of regulation on labour demand through the dismissal

costs.
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7. Conclusions

While cross-country and cross-industry estimates of labour demand elasticity give sup-

port to the prediction that EPL makes the aggregate labour demand more rigid (Hasan

et al., 2007; Hijzen and Swaim, 2010) and a number of studies find that unions’ activity

may correlatewith preferences for employment stability (Salvanes, 1997; Lucifora, 1998;

Gómez-Salvador et al., 2004), there is evidence that labour regulation might have the

opposite effect of increasing wage elasticity when job-security institutions are coupled

with additional wage setting provisions (Bertola and Rogerson, 1997; Heyman, 2008).

In Italy, on the one side, labour regulation institutions introduce firing costs, which

negatively affect hiring and firing, and favour the presence of unions at the workplace,

which may want to secure employment of their members. On the other side, Italian

regulation is also associated with provisions strengthening collective wage settings,

leading to wages higher on average, more rigid and more compressed. Under stricter

labour protections, Italian firms may face higher wage rigidity than their unregulated

counterparts, hence they may be encouraged to respond to exogenous shocks adjusting

employment rather than wages.8 This may cause higher turnover effects of any variation

of the labour cost that is not justified by a variation of the productivity of the workers.

As a result, the sign of the overall effect of labour regulation may be ambiguous.

In this paper, we have tackled this issue empirically, by analyzing the effect of the

discontinuity in the Italian labour legislation across the 15-employee threshold for firms

in the industrial and commercial sector. We have measured the own-wage elasticity of

labour demand for firms around the threshold and showed that firms subject to relatively

8Related to this, recent research has shown how Italian unionized companies use temporary workers
more largely, arguably both to create a protective buffer for permanent workers and to reduce labour
turnover costs deriving from strict protection for permanent workers (Devicenti et al., 2017). This is
consistent with the finding that firms that pass the 15-employee threshold might tend to resort to flexible
employment contracts more largely than their smaller counterparts (Schivardi and Torrini, 2008). The
more intensive use of temporary contracts above the thresholdmay further contribute to larger employment
variations in regulated firms.
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stricter regulatory constraints are less tolerant of exogenous labour cost shocks and make

greater employment adjustments. Despite the increasing concern that labour regulation

may slow down labour reallocation and may smooth employment reshuffle (Garibaldi,

1998; Messina and Vallanti, 2007; Caballero et al., 2013), our findings indicate that

employment of regulated firms is not so rigid in practice. Such results may thus suggest

that, in Italy, the real impact of job-security provisions on quantity adjustments and

labour force reallocation is weaker than generally thought. This is somehow surprising

for a country whose labour regulation regime has been considered, until very recently,

one of the most rigid in Europe and partly responsible for labour market sclerosis and

slow employment dynamics.

From a more general point of view, our result may suggest that the link between

labour regulation and rigidity is multifaceted, and its analysis should required a careful

identification of different dimensions. Future investigations, based on employee-level

data on employment contracts in Italy as well in other regulated economies, may allow

to better disentangle among (possibly contrasting) effects of regulation lying behind our

econometric results. In particular, future research might analyze the elasticity effects

of the recent labour reform plan, commonly referred to as “Jobs Act”, implemented in

Italy with Law 183/2014, which relaxed firing restrictions for firms with more than 15

employees, without directly affecting workplace union-based wage settings.

At the same time, however, it should be considered that the relationship between

the two sides of Italian regulation may be further complicated by possible two-way

causality. For example, Boeri and Burda (2008) found that both firms and representation

bodies tend to have stronger preferences for rigid and compressed wage settings where

firing restrictions are significant, and Boeri and Jimeno (2005) showed that EPL may

increase efficiency wages when it acts on disciplinary layoffs. More in general, historical

developments of job security regulations inWestern Europe show that protection against

arbitrary dismissal plays a fundamental role in securing trade unions’ position in the
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workplace (Emmenegger, 2014). Where dimissal protection is stronger, unions find

it easier to organize the workforce. In Italy, specifically, regulatory provisions also

give unions an active role in the administration of dismissals, including the right to

be consulted in case of dismissals, to bargain over the selection of employees to be

dismissed, and to be involved in the design of social plans and retraining measures.

Thus, dismissal restrictions also act as a device shielding union representatives against

arbitrary layoff by employers seeking to curb unions’ activity.

References

• Arellano, M. and Bond, S. (1991) Some tests of specification for panel data: Monte
Carlo evidence and an application to employment equations. Review of Economic
Studies, 58: 277-297.

• Bertola, G. and Rogerson, R. (1997) Institutions and labour reallocation. European
Economic Review, 41: 1147-1171.

• Boeri, T. and Burda, M.C. (2008) Preferences for rigid versus individualized wage
setting in search economies with frictions. IZA DP No. 3365.

• Boeri, T. and Jimeno, J.F. (2005) The effects of employment protection: Learning
from variable enforcement. European Economic Review, 49: 2057-2077.

• Boeri, T. and van Ours, J. (2008) The economics of imperfect labor markets. Princeton:
Princeton University Press.

• Bureau van Dijk (2016) Aida Database. Brussels.

• Caballero, R.J., Cowan. K.N., Engel, E. and Micco, A. (2013) Effective labor regula-
tion and microeconomic flexibility. Journal of Development Economics, 101: 92-104.

• Cingano, F., Leonardi, M., Messina, J. and Pica, G. (2016) Employment protection
legislation, capital investment and access to credit: Evidence from Italy. The Economic
Journal, 126(595): 1798-1822.

• Devicenti, F., Naticchioni, P. and Ricci, A. (2017) Temporary employment, volatility
and unions: Firm-level evidence from Italy. Industrial and Labour Relation Review,
forthcoming.

23



• ECS (2009) European Compnay Survey dataset. Dublin: Eurofund.

• ECS (2013) European Compnay Survey dataset. Dublin: Eurofund.

• Emmenegger, P. (2014) The power to dismiss: Trade unions and the regulation of job
security in Western Europe. Oxford: Oxford University Press.

• Fajnzylber, P. and Maloney, W.F. (2005) Labor demand and trade reform in Latin
America. Journal of International Economics, 66: 423-446.

• Garibaldi, P. (1998) Job flow dynamics and firing restrictions. European Economic
Review, 42(2): 245-275.

• Garibaldi, P., Pacelli, L. and Borgarello, A. (2004) Employment protection legislation
and the firm size. Giornale degli Economisti e Annali di Economia, 63: 33-68.
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Table 1: Descriptive statistics.

level yearly % variation yearly absolute % variation∗
No-EPL EPL No-EPL EPL No-EPL EPL

mean (std.dev.) mean (std.dev.) mean (std.dev.) mean (std.dev.) mean (std.dev.) mean (std.dev.)
Ei,t 12.273 (1.709) 17.815 (1.418) 0.195 (1.041) 0.219 (1.239) 0.305 (0.987) 0.310 (1.219)
ei,t 0.891 (9.547) 1.188 (23.180) 0.868 (20.906) 0.720 (15.984) 1.106 (20.894) 0.937 (15.973)
wi,t 42.284 (48.116) 47.096 (42.928) 0.057 (0.522) 0.051 (0.485) 0.234 (0.471) 0.208 (0.440)

Statistics calculated over the 2006-2015 period. All sectors (agriculture and public organizations excluded). Sample firms are
restricted to the 10-20 employees size class. Ei,t = firm-level number of employees; wi,t = firm-level (average) labour cost per
employee; ei,t = capital-intensive number of employees (i.e. Ei,t/Ki,t , with Ki,t being a firm’s total capital). ∗ = it considers
yearly variations at the firm-level regardless of their positive or negative sign.
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Table 2: Mean differences across groups and t-test results.

Investment ratei,t EBITDAi,t Intangibles intensityi,t
mean (std.err.) mean (std.err.) mean (std.err.)

No-EPL 1.112 (0.189) 3.132 (0.257) 5.578 (1.021)
EPL 2.545 (1.988) 4.010 (0.352) 6.539 (1.958)
Number of obs. 25830 30077 29405
Combined mean 1.543 (0.611) 3.395 (0.208) 5.867 (0.926)
Mean difference across groups -1.433 (1.334) -0.878 (0.456) -0.961 (0.926)
t-test (H0 diff=0 vs. H1 diff,0): p-value 0.282 0.054 0.634

Statistics calculated over the 2006-2015 period. All sectors (agriculture and public organizations excluded). Sample firms
are restricted to the 10-20 employees size class. Investment ratei,t = annual fixed capital investment rate, EBITDAi,t =
EBITDA scaled by sales, Intangibles intensityi,t = intangibles-to-tangibles ratio.
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Table 3: Baseline labour demand elasticity estimates.

[Ia] [Ib] [IIa] [IIb] [IIIa] [IIIb] [IV]
No-EPL EPL No-EPL EPL No-EPL EPL All firms
dep.var.: dep.var.: dep.var.: dep.var.: dep.var.: dep.var.: dep.var.:
lnEi,t lnEi,t lnEi,t lnEi,t lnei,t lnei,t lnEi,t

lnwi,t -0.358*** -0.475*** -0.462*** -0.536*** -0.432*** -0.498*** -0.334***
(0.045) (0.062) (0.046) (0.056) (0.049) (0.080) (0.039)

EPL 0.665***
(0.143)

EPL*lnwi,t -0.108***
(0.041)

lnEi,t−1 YES YES YES YES NO NO YES
lnEi,t−2 YES YES YES YES NO NO NO
lnei,t−1 NO NO NO NO YES YES NO
lnwi,t−1 YES YES YES YES YES YES NO
Firm-level controls YES YES YES YES YES YES YES
4-digit Sector*Year FE YES YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
wi,t < 50.000 euro YES YES NO NO YES YES YES
Size restriction† YES YES YES YES YES YES YES
Estimation GMM GMM GMM GMM GMM GMM GMM
Prob>χ2 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sargan test: p-value >0.1 >0.1 >0.1 >0.1 >0.1 >0.1 >0.1
Time-coverage 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015
Number of obs. 5966 2666 8877 4329 8219 3542 11763

Dynamic difference-GMM Arellano-Bond estimation. Statistical significance: ∗ =10%, ∗∗ =5%, ∗∗∗ =1%. Robust standard errors
are in parenthesis. Firm-levels controls include fixed capital investment rate, EBITDA scaled by sales, intangibles-to-tangibles
ratio, firm age. Constant term included. Agriculture and public organizations are excluded. † Sample firms restricted to the 10-20
employees size class.
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Table 4: Robustness: labour demand elasticity estimates within productivity groups.

[Ia] [Ib] [IIa] [IIb] [IIIa] [IIIb]
TFPi,t ≤ q25

† q25 < TFPi,t ≤ q75
† TFPi,t > q75

†

No-EPL EPL No-EPL EPL No-EPL EPL
dep.var.: dep.var.: dep.var.: dep.var.: dep.var.: dep.var.:
lnEi,t lnEi,t lnEi,t lnEi,t lnEi,t lnEi,t

lnwi,t -0.343*** -0.637*** -0.503*** -0.621*** -0.308*** -0.381***
(0.096) (0.067) (0.084) (0.142) (0.055) (0.101)

lnEi,t−1 YES YES YES YES YES YES
lnEi,t−2 YES YES YES YES YES YES
lnwi,t−1 YES YES YES YES YES YES
Firm-level controls YES YES YES YES YES YES
4-digit Sector*Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
wi,t < 50.000 euro YES YES YES YES YES YES
Size restriction‡ YES YES YES YES YES YES
Estimation GMM GMM GMM GMM GMM GMM
Prob>χ2 0.000 0.000 0.000 0.000 0.000 0.000
Sargan test: p-value >0.1 >0.1 >0.1 >0.1 >0.1 >0.1
Time-coverage 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015
Number of obs. 1629 750 2970 1429 1367 487

Dynamic difference-GMM Arellano-Bond estimation. Statistical significance: ∗ =10%, ∗∗ =5%, ∗∗∗ =1%. Robust
standard errors are in parenthesis. Firm-levels controls include fixed capital investment rate, EBITDA scaled by sales,
intangibles-to-tangibles ratio, firm age. Constant term included. Agriculture and public organizations are excluded.
†TFP estimates are obtained by running ln yi,t = α+δK ln Ki,t +δL ln Li,t +sector*year FEs,t +firm FEi +year FEt + εi,t ,
where yi,t is the EBITDA scaled by sales, and Ki,t and Li,t are, respectively, capital and labour inputs, and obtaining a
firm’s TFP as the Solow residual ln yi,t − ln ŷi,t ; qτ is τth quantile of the TFPi,t distribution. ‡ Sample firms restricted
to the 10-20 employees size class.
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Table 5: Robustness: labour demand elasticity estimates on alternative sub-samples.

[Ia] [Ib] [IIa] [IIb]
No-EPL EPL No-EPL EPL
dep.var.: dep.var.: dep.var.: dep.var.:
lnEi,t lnEi,t lnEi,t lnEi,t

lnwi,t -0.362*** -0.427*** -0.339*** -0.444***
(0.029) (0.083) (0.044) (0.066)

lnEi,t−1 YES YES YES YES
lnEi,t−2 YES YES YES YES
lnwi,t−1 YES YES YES YES
Firm-level controls YES YES YES YES
4-digit Sector*Year FE YES YES YES YES
Firm FE YES YES YES YES
Year FE YES YES YES YES
wi,t < 50.000 euro YES YES YES YES
Size restriction (employees) 5-10 20-25 10-15† 16-20†
Estimation GMM GMM GMM GMM
Prob>χ2 0.000 0.000 0.000 0.000
Sargan test: p-value >0.1 >0.1 >0.1 >0.1
Time-coverage 2006-2015 2006-2015 2006-2015 2006-2015
Number of obs. 12083 2769 5736 2496

Dynamic difference-GMMArellano-Bond estimation. Statistical significance: ∗ =10%, ∗∗ =5%,
∗∗∗ =1%. Robust standard errors are in parenthesis. Firm-levels controls include fixed capital
investment rate, EBITDA scaled by sales, intangibles-to-tangibles ratio, firm age. Constant term
included. Agriculture and public organizations are excluded. † Observations for the year of the
change of status for those firms belonging to the EPL (No-EPL) group in t, while belonging to
the No-EPL (EPL) group in both t − 1 and t + 1, are removed.
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Table 6: Robustness: estimates from quasi-experimental labour cost variations.

[I] [II] [III] [IV] [V] [VI]
All firms All firms All firms All firms All firms All firms
dep.var.: dep.var.: dep.var.: dep.var.: dep.var.: dep.var.:
lnEi,t lnEi,t lnEi,t lnei,t lnei,t lnei,t

lnwi,t -0.358*** -0.333*** -0.427*** -0.405*** -0.374*** -0.466***
(0.036) (0.036) (0.035) (0.043) (0.043) (0.040)

EPL 0.445*** 0.412*** 0.405*** 0.380*** 0.359*** 0.356***
(0.022) (0.022) (0.021) (0.052) (0.052) (0.041)

EPL*Post -0.149*** -0.130*** -0.130*** -0.162*** -0.148*** -0.155***
(0.020) (0.019) (0.016) (0.050) (0.051) (0.039)

lnEi,t−1 NO YES YES NO NO NO
lnei,t−1 NO NO NO NO YES YES
lnwi,t−1 YES YES YES YES YES YES
Firm-level controls YES YES YES YES YES YES
4-digit Sector*Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
wi,t < 50.000 euro YES YES NO YES YES NO
Size restriction† YES YES YES YES YES YES
Estimation GMM GMM GMM GMM GMM GMM
Prob>χ2 0.000 0.000 0.000 0.000 0.000 0.000
Sargan test: p-value >0.1 >0.1 >0.1 >0.1 >0.1 >0.1
Time-coverage 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015
Number of obs. 11763 11763 17325 11761 11761 17323

Dynamic difference-GMM Arellano-Bond estimation. Statistical significance: ∗ =10%, ∗∗ =5%, ∗∗∗ =1%. Robust
standard errors are in parenthesis. Firm-levels controls include fixed capital investment rate, EBITDA scaled by sales,
intangibles-to-tangibles ratio, firm age. Non-interacted Post absorbed by year FE. Constant term included. Agriculture
and public organizations are excluded. † Sample firms restricted to the 10-20 employees size class.
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Table 7: Sectoral labour demand elasticity estimates.

[I] [II] [III]
No-EPL EPL [II]/[I]

Elasticity parameter Elasticity parameter EPL/No-EPL elasticity ratio
Construction -0.437** (0.181) -0.133 (0.091) 0.304†
Manufacturinga -0.269*** (0.068) -0.438*** (0.072) 1.628
Wholesale and retail -0.501*** (0.076) -0.392*** (0.119) 0.782
Transportation -0.393** (0.173) -0.552*** (0.103) 1.404
Accomodation and food services -0.534*** (0.119) -0.273** (0.122) 0.511
Information and communication -0.470** (0.187) -1.087*** (0.090) 2.312
Real estate -0.022 (0.041) -0.425*** (0.120) 19.318‡
Professional activities -0.222** (0.097) -0.855*** (0.114) 3.851
Administrative activities -0.437*** (0.138) -0.642*** (0.104) 1.469

Dynamic difference-GMM Arellano-Bond estimation of Equation (1) run sector-by-sector. All regressions include fixed capital
investment rate, EBITDA scaled by sales, intangibles-to-tangibles ratio, firm age, 4-digit Sector*Year FE, firm FE and year FE.
Sample firms restricted to the 10-20 employees size class. Wage restriction wi,t < 50.000 euro applies. Statistical significance:
∗ =10%, ∗∗ =5%, ∗∗∗ =1%. Robust standard errors are in parenthesis. a Includes electricity and gas supply. † For construction,
the elasticity estimate of EPL firms is not statistically different from zero (at a 10% level of significance), thus the EPL/No-EPL
elasticity ratio has to be considered statistically close to zero. ‡ For real estate, the elasticity estimate of No-EPL firms is
not statistically different from zero (at a 10% level of significance), thus the EPL/No-EPL elasticity ratio has to be considered
statistically very high.
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Figure 1: Sensitivity analysis: elasticity estimates with flexible bandwidths.

Labour demand elasticity estimates are obtained by estimating the baseline version of
Equation (1) through a dynamic difference-GMMArellano-Bond estimator with different
bandwidths around the 15-employee threshold. Starting from bins with a ±3-employee
distance from the cut-point, labour demand elasticities are re-estimated on sub-samples
of EPL and No-EPL observations extending by ±1 employee the bandwidth in each
estimation round. Elasticity estimates reported in the Figure are statistically significant
at a 1% level. All sectors (agriculture and public organizations excluded).
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Figure 2: Elasticity estimates and supplementary collective agreements coverage of EPL firms.

Sectoral labour demand elasticity estimates are obtained by running Equation (1) on
sub-samples of EPL firms (with the same specification as in column [Ib] of Table 3)
sector-by-sector. The cross-firm coverage rate of supplementary wage agreements refers
to the sub-population of firms with a workplace union body (“Rappresentanza sindacale
unitaria”, RSU, or “Rappresentanza sindacale aziendale”, RSA) and is calculated at
sectoral-level from data on a representative sample of 1509 Italian firms, provided by the
2009 European Company Survey (ECS, 2009).
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Figure 3: Firms’ distribution and average TFP.

TFP estimates are obtained by running ln yi,t = α + δK ln Ki,t + δL ln Li,t +

sector*year FEs,t + firm FEi + year FEt + εi,t , where yi,t is the EBITDA scaled by sales,
and Ki,t and Li,t are, respectively, capital and labour inputs, and obtaining a firm’s TFP as
the Solow residual ln yi,t − ln ŷi,t . In the Figure, TFP estimates are reported as an average
by size class (number of employees). All sectors (agriculture and public organizations
excluded).
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