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ABSTRACT

This paper investigates the impact of two major labor market reforms enacted in Italy during the 2010s, namely the 2012 Fornero
reform and the 2015 Jobs Act, on labor market imperfections. Building on recent methodological advances in the estimation
of markups and markdowns, we estimate firm-level measures of the labor wedge, defined as the ratio between the marginal

revenue product of labor and its unit cost. Exploiting the institutional setup of the reforms, which affected firms above or below

a 15-employee threshold differently, we adopt a difference-in-differences framework to assess whether the reduction in employ-

ment protection legislation altered the degree of labor market imperfections. The results show that the reforms favored firms over
their employees, in line with a simple theoretical framework predicting an increase in the distance between labor compensation
and productivity following a reduction in employment protection legislation. The effect is found to be stronger vis-a-vis white-

collar workers compared to blue-collar workers.
JEL Classification: D22, J31, J38, J42, L19

1 | Introduction

Building on recent advances in the analysis of markups and
markdowns in factor markets (Syverson 2025), this paper an-
alyzes the effects of Italy’s 2010s labor market reforms on labor
market imperfections, with particular attention to heterogeneity
between white- and blue-collar workers.

During the last decade, the availability of detailed firm-level
data, often including matched information on firms' workers,
and rapid methodological advances in the estimation of price-
cost margins (starting from De Loecker and Warzynski 2012),
have led to increased interest in the presence and evolution of
market power. The analysis has moved beyond the traditional
industrial organization literature and scholars have widened the
scope of their focus, moving from markups in the output mar-
ket, that is, the ability to set a price above the marginal cost, to

markdowns in factor markets, equivalent to the fact that firms
manage to pay factors below their marginal product.!

Italy is an interesting case study both because of its well-
known labor market imperfections (see, e.g., Ichino and
Riphahn 2005; Boeri and Garibaldi 2007; Sestito and
Viviano 2018) and due to the attempts to inject more flex-
ibility into the system (see, e.g., Boeri and Garibaldi 2019;
Gnocato et al. 2020). Between 2012 and 2015, two reforms
were implemented with the aim of reducing hiring and firing
costs by lowering employment protection legislation (EPL) in
the case of large companies. The legislative changes only af-
fected a specific group of firms, namely those with more than
15 employees; this makes it possible to use these reforms as
quasi-natural experiments and exploit the size threshold to de-
termine their impact on the ratio between the marginal prod-
uct of labor and the wage. This labor wedge is our measure
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of labor market imperfections. More specifically, the paper
asks whether the reforms reduced imperfections, whether
the resulting changes favored employers or employees, and
whether the effect differed between white-collar and blue-
collar workers.

A simple theoretical framework shows that the reforms can
be thought of as a reduction in the cost of adjustment faced by
firms, and this drives labor wedges up because the share of labor
costs associated with firms' market power increases when ad-
justment costs go down. Empirical results indicate that labor
market reforms indeed increased wage wedges, with a stronger
effect on white- than on blue-collar workers.

By focusing on labor wedges rather than standard outcomes
such as employment, contract types, and job flows, the paper
complements existing evidence on the effects of Italian labor
market reforms. It also speaks to the recent literature on monop-
sony and wage markdowns, which measures firms' ability to pay
workers less than their marginal revenue product of labor (Yeh
et al. 2022; Berger et al. 2024, 2026). Thus, our contribution is to
study for the first time, to the best of our knowledge, how an in-
stitutional reduction in firing costs affects this wedge, which, in
the present setting, should not be interpreted as a pure measure
of monopsony power: it captures a broader set of labor market
imperfections, including adjustment costs, bargaining frictions,
and wage-setting power.

The remainder of the paper is organized as follows: Section 2
provides background information on the Italian labor market
and describes the reforms. Section 3 outlines the theoretical
framework, while Section 4 presents the data and the empiri-
cal methodology. Section 5 reports the main results, including
robustness checks and extensions. Finally, Section 6 provides a
broader discussion of the findings and presents some concluding
remarks.

2 | Labor Market Reforms in Italy
2.1 | Institutional Setting

The Italian labor market has undergone significant reforms
in the 21st century. We focus on the “Fornero” reform of 2012
(named after the cabinet minister Elsa Fornero who proposed
the legislation) and the 2015 “Jobs Act.” Among other things, the
reforms introduced changes to the rules on dismissals, making
it easier for companies to lay off workers in the event of eco-
nomic difficulties. The new rules were intended to reduce un-
certainty about the costs of dismissal by limiting the instances
in which workers could be reinstated by a court order, providing
monetary compensation instead (Cirillo et al. 2017; Boeri and
Garibaldi 2019).

Before 2012, Article 18 of the 1970 Workers' Statute made a clear
distinction between large companies, namely those with more
than 15 employees, and smaller ones. The legislation mandated
that workers could not be dismissed without a “justified objec-
tive reason” related to the employee's conduct or to economic,
organizational, or production reasons. In case of unjustified dis-
missal, firms had to reinstate workers, although this provision

was more stringent for large firms, whereas small companies
had more leeway to fire workers.

The availability of reinstatement as the primary legal remedy,
together with uncertainty over judicial rulings and the duration
of legal proceedings, increased expected firing costs for firms
above the statutory employment threshold. These higher costs,
in turn, may have discouraged firms from expanding their work-
force beyond the cutoff and contributed to distortions in the firm
size distribution around the 15-employee threshold (Schivardi
and Torrini 2008).

The Fornero reform and then the Jobs Act substantially reduced
EPL for employees in large firms while leaving it unchanged for
small companies. The Fornero reform of 2012 introduced the
first modification to this regime, restricting reinstatement rights
to cases of discriminatory firing and a subset of disciplinary
dismissals deemed “manifestly unfounded” for firms with more
than 15 employees. In all other cases, including most economic
dismissals, reinstatement was replaced by monetary compen-
sation. However, the classification of the dismissal (e.g., eco-
nomic vs. disciplinary) and the determination of compensation
remained partly subject to judicial discretion. Consequently,
while the reform reduced the likelihood of reinstatement, it did
not entirely eliminate the uncertainty surrounding the firing
costs faced by firms above the statutory threshold.

The 2015 Jobs Act further modified this framework by introducing
a standardized severance scheme for newly hired workers under a
new open-ended “increasing protection” contract (contratto a tu-
tele crescenti in Italian). In the event of unjustified dismissal, com-
pensation was explicitly linked to tenure through a predetermined
formula, substantially reducing judicial discretion. However, re-
instatement remained applicable in specific circumstances, such
as discriminatory dismissals. The reform aimed to attenuate the
discontinuity in expected firing costs at the 15-employee thresh-
old by making dismissal costs more predictable.

Both reforms mandated a general abandonment of judicial re-
instatement in favor of monetary transfers (predetermined by
law and proportional to job tenure), thus extending to all firms
the system previously limited to small firms and providing large
firms with much greater flexibility to adjust their labor input.
However, the two reforms differed in their scope of application.
While the EPL reduction introduced by the Fornero reform ap-
plied to both preexisting and newly established open-ended con-
tracts, the tenure-based dismissal rules introduced by the Jobs
Act applied only to workers hired after its implementation. As
a result, any effects of the Jobs Act's EPL reduction are likely
to materialize gradually, as the share of workers covered by the
new regime increases over time.

In addition, the reforms were accompanied by hiring incen-
tives, although these differed in scope and generosity. These
subsidies reduced the cost of permanent contracts and encour-
aged the conversion of temporary positions into open-ended
ones. Under the Fornero reform, incentives were targeted to
specific worker groups (young workers, women, and unem-
ployed above the age of 50), while the Jobs Act provided for
broader and more generous subsidies that applied across all
firms and worker categories (Boeri and Garibaldi 2019; Cirillo
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et al. 2017). This institutional setting provides the basis for our
empirical strategy.

2.2 | Related Literature

Other papers have exploited the differential implementa-
tion of the Fornero reform and the Jobs Act across small and
large firms to study their effects on various labor market out-
comes (Cirillo et al. 2017; Sestito and Viviano 2018; Boeri and
Garibaldi 2019; Pigini and Staffolani 2022; Ardito et al. 2023;
Zeli and Nascia 2025) and other socio-economic dimensions,
such as credit access (Mistrulli et al. 2023) or fertility (De Paola
et al. 2021; Cerruti et al. 2023).

Cirillo et al. (2017) find that monetary incentives have played
a key role in explaining the increase in open-ended contracts,
and this increase is mainly driven by transformations rather
than new hiring. Moreover, a relevant share of new open-ended
positions is part-time, and the increase in employment is con-
centrated among older workers and in low-skilled and low-tech
service sectors. Sestito and Viviano (2018) suggest that the EPL
reform has had a separate and positive effect on hiring above
and beyond the positive impact of employment subsidies, and
the new rules made companies slightly less risk-averse, offer-
ing permanent positions to yet untested workers. These studies
are in line with additional evidence showing that institutional
rigidities can affect firms' allocative efficiency and workforce
composition. Gianfreda and Vallanti (2017) show that judicial
delays in labor trials act as a de facto increase in firing costs.
These delays reduce job turnover and dampen labor productiv-
ity for Italian firms exceeding the 15-employee threshold and
thus subject to judicial reinstatement. By reducing these rigid-
ities, the Fornero reform led to an improvement in job match
quality and an increase in productivity through enhanced labor
reallocation (Berton et al. 2017). However, Francesconi and
Sonedda (2024) highlight that the reform also increased the cost
of job loss by reducing re-employment probabilities, especially
for young workers and people residing in Southern regions.
Pigini and Staffolani (2022) document an increase in both hir-
ing and firing activity after the Jobs Act, but the same (or even
lower) probability of employment termination for workers hired
under the new rules over the medium term (3years and a half).
Their explanation for this result is that the reduction in firing
costs allows firms to better screen workers, improves matching,
and raises labor productivity. Furthermore, Bertoni et al. (2023)
show that the 2015 Jobs Act further eroded protection for new
hires in large firms, increasing perceived job insecurity and
triggering a differentiated response. Workers in low-quality
firms actively pursued job-to-job mobility toward higher-paying
positions, whereas those in high-paying companies intensified
their work effort to secure their current employment.

Boeri and Garibaldi (2019) confirm the differential effect of
hiring subsidies, taken up more intensively by small firms,
and show that lower firing costs led to more job terminations,
concentrated among large companies. In contrast, Zeli and
Nascia (2025) do not detect a significant impact of the measures
either on employment levels or on changes among flexible work-
ers. Ardito et al. (2023) analyze the combined and distributional
effects of lower firing costs and hiring incentives. They show

that small firms reacted immediately to the subsidies, whereas
larger firms adjusted only once these were coupled with reduced
employment protection. The reforms encouraged small firms
to transform temporary contracts into permanent ones, while
larger firms largely maintained fixed-term arrangements, pos-
sibly to test new hires. The benefits of the reforms were stronger
for domestic and more educated workers, as well as for prime-
age and older individuals, with no significant gender differences.

De Paola et al. (2021), Cerruti et al. (2023) and Mistrulli
et al. (2023) analyze additional dimensions of the reforms look-
ing at the potential adverse effect of increased job insecurity on
access to credit, fertility, and household formation. They find
that the reduction in job security has reduced the leverage abil-
ity of Italian workers and has lowered the fertility rate.

In parallel, recent work using the “production function ap-
proach” (De Loecker and Warzynski 2012) to estimate mark-
ups and markdowns documents the existence of a significant
wedge between the cost of labor and its marginal product in
Italy (Caselli et al. 2023). Moreover, Caselli et al. (2025) show
that there are sizable differences between white- and blue-collar
employees: the former are paid less than their marginal reve-
nue product, while the latter obtain more than their contribu-
tion to firms' revenues. The recent empirical literature uses
production-function methods to measure labor wedges, usu-
ally interpreted as wage markdowns. Yeh et al. (2022) estimate
plant-level markdowns in U.S. manufacturing by comparing the
marginal revenue product of labor with labor compensation,
while using flexible inputs to separate labor-market power from
product-market markups. Berger et al. (2026) place this evidence
in a broader macro perspective, emphasizing that markdowns
may have aggregate consequences when they are concentrated
among large employers and when firms' hiring decisions affect
the allocation of workers across firms.

Our analysis is complementary to this literature. Building on the
production function approach and in consideration of the recent
debate on wage markups and markdowns (Syverson 2025), we in-
vestigate the impact of the Italian labor market reforms on labor
wedges and labor market imperfections. Rather than estimating
the overall level or trend of labor wedges, we exploit institutional
variation generated by the labor market reforms to study whether
a reduction in firing costs changes these wedges and whether
these effects differ between white- and blue-collar workers.

3 | Theoretical Framework

We build on Hashemi et al. (2022) and assume a situation in
which a firm maximizes its profits, allowing for both labor mar-
ket power and labor adjustment costs. Without loss of general-
ity, labor is assumed to be the only factor of production, and we
distinguish between white- and blue-collar workers (W and B):

max [RB, W) - PE(B)B - P¥ (W)W —¥5(B) - ¥" (W)]
@

where R(B, W) represents revenues, P2(B) and PY (W) the wage
paid to blue- and white-collar workers (which may vary with the
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number of employees, giving firms some degree of monopsony
power), and ¥(.) is a convex function of labor adjustment costs.
The first-order conditions of the profit maximization problem are:

OR(B, W) o0¥E(B)

_ pB oP3(B) 5

0B =P®+ 0B B+ 0B ’ @
ORB,W) OPV (W) 0P (W) 3
o S P N e W e — 3

A key concept in our analysis is the “labor wedge” (u), defined
as the ratio between the marginal revenue product of labor and
its unit cost. For a generic labor type L € {B, W}, the wedge can
be expressed as:

. _ MRPF

=L @

Y7
with CL = PL(L)L + WX(L) being total costs for labor type L.
The wedge captures all market imperfections that drive labor
costs away from the frictionless benchmark P = MRP%, such
as hiring and firing costs, efficiency wages, monopsony power,
minimum wage laws and the like. In other words, under perfect
market conditions, the wedge equals 1.

In the present context, we focus on two sources of departures
from the perfect market hypothesis, namely labor market power
and adjustment costs. Values of uL > 1signal a wedge in favor of
firms (e.g., due to a wage markdown), while u* < 1indicates that
the unit cost of labor is higher than its marginal revenue product,
either because firms share rents with their workers (or workers
extract rents from the firms) or because adjustment costs are
large. Note that in the absence of any adjustment costs, the labor
wedge is simply the ratio of the marginal revenue product of labor
to the wage, as discussed for instance in Caselli et al. (2025).

Starting from Equations (2) and (3), and following Hashemi
et al. (2022), the labor wedge u® can be expressed as a cost-
weighted average of the relevant structural elasticities v* and xL,
withL € {B,W}:

5_ MRP® __ PEB , WP
w_ MRPY  PVw 9V
In Equations (5) and (6), vt = % . ;_L is the inverse elasticity of
labor supply and x% = %L . q% — 1captures the sensitivity of ad-

justment costs.

Modeling labor market reforms as an exogenous change in the
adjustment cost ¥(.) for any level of employment, we can ex-
press the impact of the reforms on the labor wedges as:

ouP B

o By (s

B B _\yB
B~ B2 1) CBZ+KBC BlI;
P (CB) (CB) (&)
B B B
PUB s (pbyy) ¥ P'B

"o (CB?  (CB)? @
PBB pB
= — (1+VB)@ - (K'B+1) (CB)Z <0

w w w
‘)”_W=_(1+VW)P_W2_(KW+1) ¥ _
o (cv)y )

<0. (8

The inequality stems from the fact that, for L € {B, W}, kL >0
and vl > 0 since we allow for monopsony power by firms.
Hence, according to Equations (7) and (8), the model predicts
that a reduction in the cost of adjustment should drive the
labor wedges up. This occurs because as adjustment costs go
down, the share of labor costs associated with firms' market
power increases.

Bringing the prediction to the data faces the difficulty that the
labor wedge is unobservable, as we cannot directly measure the
marginal revenue product of labor. To provide an empirical content
to the labor wedge, we follow the production function approach to
markup estimation (De Loecker and Warzynski 2012) and write y*
as the ratio between the revenue elasticity of labor (y* = MRP. 1%)
and the share of labor costs on revenues (a* = Ct / R). Starting from
Equation (4), we write:

. MRP"LR 7t

W=CIJLIR ' ©

Since cost shares are easily computed using balance-sheet
data, and revenue elasticities can be estimated using standard
econometric techniques, Equation (9) allows us to derive a firm-
specific value of the labor wedge.

4 | Data and Methods
4.1 | Revenue Function Estimation

In the previous section, we showed that labor wedges can be
computed as the ratio of revenue elasticities (y® and y%) to rev-
enue shares (a® and %) for each worker type. While revenue
shares can be computed directly from the data, revenue elas-
ticities must be estimated. An advantage of this approach is
that labor wedges (unlike price-cost margins on the output
market) can be computed from nominal values and do not re-
quire knowledge about firm-level prices or quantities (Bond
et al. 2021; Hashemi et al. 2022).

In this paper we adopt a second-order trans-log specification for
the revenue function, with four inputs: white- (W) and blue-collar
labor (B), intermediate goods (M), and capital (K).2 This approach
yields firm-level and time-varying revenue elasticities. Labor is
measured in full-time equivalents, while materials and capital in-
puts are deflated using sector-specific indexes. The value of capital
is obtained through the perpetual inventory method and that of
intermediate goods is expressed as the sum of goods and services
purchased by the firm in a given year.

As in Caselli et al. (2023) and Caselli et al. (2025), we assume that
materials and both types of labor are flexible inputs and instru-
ment them, as well as their interactions, with the first and second
lags of the two types of labor and the second lags of capital and ma-
terials. This methodology, which builds on the control function ap-
proach to production function estimation (Olley and Pakes 1996;
Levinsohn and Petrin 2003), addresses the main endogene-
ity issues commonly associated with such empirical endeavor
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(Wooldridge 2009; Ackerberg et al. 2015). A separate estimation is
run for each 2-digit Nace-rev. 2 sector of economic activity in order
to balance sample size and sector-specific technologies.

4.2 | Data

The analysis exploits information on Italian limited liability
companies from 2002 to 2019 (approximately 100,000 firms
per year). Balance sheet data from Cerved Group are combined
with information on the number of white- and blue-collar em-
ployees collected by the Italian Social Security Institute (INPS).
Additional information on the data can be found in Supporting
Information Appendix A.

Supporting Information Appendix B summarizes the estimates
of the factor elasticities stemming from the revenue function at
the two-digit sector level. Results are analogous to those pre-
sented in more detail by Caselli et al. (2025).

To distinguish labor market distortions across worker types, we
estimate the revenue function parameters on firms with at least
five employees, including at least one white-collar and two blue-
collar workers.

Given our focus on the impact of labor market reforms on labor
wedges, and the 15-employee threshold used to distinguish
treated from untreated firms, we restrict the analysis to firms
with 10 to 30 employees to enhance comparability.> They repre-
sent roughly 40% of the available observations, 30% of employ-
ment, and 25% of real value added across the sample period.

Table 1 presents some summary statistics on this subsam-
ple, distinguishing between firms that are below or above the
15-employee threshold. Larger companies tend to pay slightly
higher salaries, with the difference larger for white-collar work-
ers. On average, labor wedges are larger than 1 and similar be-
tween firms of different sizes.*

TABLE1 | Descriptive statistics.

All Small Large
@ €) 3
Observations 590,901 328,536 262,365
(55.6%) (44.4%)
Number of employees 16.42 11.63 22.41
uv 1.28 1.30 1.27
uB 1.03 1.04 1.02
PY 39.53 37.74 41.78
pPB 32.23 31.84 32.72
MRPY 45.48 43.45 48.03
MRP? 31.83 31.63 32.08

Note: Simple averages on firms with a number of employees ranging between
10 and 30. P and PP are the cost of white- and blue-collar workers (including
security contributions). Column (2) includes information for companies below
the 15-employee threshold, while column (3) reports mean values for firms
above the threshold.

However, while the data show that labor costs and productivity
are broadly aligned for blue-collar workers, white-collar workers
display a productivity that is about 30% higher than their costs
to the firm, giving rise to a sizable wedge in favor of employers.’

The level of the white-collar labor wedge is in line with recent
production function estimates of markdowns. A value of 4" equal
to 1.28 implies that white-collar workers receive roughly 78% of
their marginal revenue product. This magnitude is close to the
70%-80% range summarized by Berger et al. (2026) and to recent
estimates by Berger et al. (2024), who find an average markdown
of 21% using Norwegian data, despite not distinguishing between
labor types. The difference between white- and blue-collar work-
ers is in line with Bachmann et al. (2022), who document larger
markdowns for jobs involving nonroutine tasks in Germany.

4.3 | Empirical Strategy

We exploit the institutional feature of the reforms, in particular
the differential impact on firms below/above the 15-employee
threshold, to implement a Difference-in-Differences (DiD) ap-
proach and study, first, whether the reforms have had a signif-
icant impact on labor wedges and, secondly, whether the effect
has been different across white- and blue-collar workers. More
specifically, we implement the following regression:

i = 64+8,1(ny_, >15) +6,|Fornero, x1(n;_, >15)|
+85[JobsAct, x1(n;_; > 15)] + 4+ 4, +¢;
(10)

where the dependent variable, u%, is a measure of labor wedges
for worker-type L € {W, B} by firm i at time ¢,1(n;_, > 15)isa
binary variable equal to 1 if firm i had more than 15 employees
inyeart — 1, Fornero, is an indicator variable equal to 1 for years
between 2012 and 2014, JobsAct, is an indicator variable equal
to 1 for years greater than 2014, 4; and 4, are firm and time fixed
effects. We restrict the sample to the period 2007-2019 in order
to have periods of similar length before and after the reforms.

The coefficients of interest (6, and §,;) compare labor wedges
before and after the reforms and across different firms, some
of which are affected by the change in legislation (i.e., they
are treated because they are above the threshold of 15 employ-
ees), while others are not (i.e., those below the threshold of 15
employees). It is worth stressing that the DID specification in
Equation (10) takes the pre-Fornero setting as the reference pe-
riod for both policy interventions. The coefficient §; therefore
represents the cumulative effect of the two reforms.

To test for parallel trends in the pretreatment period, we adopt
the following event-study specification:

2019
py =60+ Y 6 [1(nyy > 15) X 4] + 4+ 4 + gy
t=2007

an

where variables and indexes are defined as in Equation (10).
Figure 1 presents the results of the event-study analysis de-
scribed in Equation (11).
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FIGURE1 | Eventstudy analysis. (a) White-collar employees. (b) Blue-collar employees.

5 | Results
5.1 | Baseline

Table 2 reports estimates of the parameters § from Equation
(10). The results suggest that the labor market reforms had an
impact on the labor wedge, moving it in favor of companies. In
fact, positive values of 32 and 33 mean that treated firms exhibit
higher values of the labor wedge relative to untreated firms after
the change in EPL corresponding to the two reforms. Estimates
point to a higher effect of the Fornero reform on white-collar
compared to blue-collar workers, and to a further moderate in-
crease in labor wedges for both worker types after the Jobs Act.
The size of the coefficient indicates a 0.5% increase in the labor
wedge vis-a-vis white-collar workers after the Fornero reform.
The coefficient doubles to 1.1% after the Jobs Act. In the case of
blue-collar workers the overall effect reaches 0.4% in total. Since
the labor wedge declined by approximately 8% for both types
of workers over the period 2007-2019 (Caselli et al. 2025), a 1%
movement in the opposite direction may appear small but it is
economically meaningful.

We also distinguish between results for all sectors (columns
1-2) and for manufacturing firms only (columns 3-4), as pro-
duction and revenue functions are typically more clearly de-
fined and measurable in the manufacturing sector. Among
manufacturing firms, we confirm a positive effect of the Jobs
Act on white-collar employees, whereas the impact on blue-
collar workers is limited to the Fornero reform and only bor-
derline significant.

Figure 1 confirms that both reforms had a muted impact on
blue-collar workers: estimated coefficients for the interac-
tion terms are close to zero and standard errors quite large. In
contrast, the left panel suggests a significant increase in labor
wedges for white-collar workers, especially since 2017, as larger
firms managed to widen the difference between wages and labor
productivity. It is worth noting that, since both reforms were im-
plemented during the year, in July 2012 for the Fornero reform
and March 2015 for the Jobs Act, the first treatment year is only
partially exposed to the new regulatory regime. Consistent with

this, the estimated coefficients for 2012 and 2015 are less sig-
nificant than those pertaining to the following years. More in
general, Figure 1 indicates that statistically significant results
emerge only toward the end of the sample period. The empirical
strategy cannot properly distinguish between a lagged effect of
the first reform (that only materializes after a few years) and the
impact of the Jobs Act. However, taking into consideration the
different scope of the two policy interventions, with the first ap-
plying to all existing contracts and the second only to new hires,
results in Figure 1 are consistent with a genuine effect from the
Jobs Act, which takes time to materialize as the share of em-
ployees covered by the EPL reduction increases, rather than a
delayed effect of the Fornero reform.®

5.2 | Donut Estimator

To address the possible concern of strategic behavior by com-
panies, which may decide to remain immediately below or
above the 15-employee threshold, we repeat the exercise ex-
cluding firms with between 14 and 16 employees. The intu-
ition behind this approach (often called the “donut” design
in the context of regression discontinuity, see for instance
Barreca et al. 2011) is that if sorting or heaping near the treat-
ment threshold does not create substantial distortion, then
excluding data in a neighborhood of the treatment should not
change the estimation results.’

Table 3 confirms our previous results, both from a qualitative
and a quantitative point of view. The labor market reforms of the
2010s increased the labor wedge, tilting the balance slightly in
favor of employers, with a stronger effect on white-collar work-
ers and not much difference between the manufacturing sector
and the rest of the economy.

5.3 | Placebo

As a further robustness check, we repeat the event study anal-
ysis but arbitrarily change the treatment threshold. In particu-
lar, we split the sample into two separate groups: firms with a
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TABLE 2 | Results—baseline specification.

All sectors Manufacturing
Log u" Log u® Log u% Log u®
@ @ ©)] @

1(n_, > 15) 0.023%+* 0.006*** 0.029%** 0.008***

(0.002) (0.002) (0.004) (0.002)
1(ny_, > 15) x Fornero 0.005%* 0.003 0.002 0.004*

(0.003) (0.002) (0.004) (0.002)
1(ny,_, > 15) x JobsAct 0.011%** 0.004** 0.011** 0.004

(0.003) (0.002) (0.005) (0.003)
Observations 557,776 557,776 249,618 249,618
Firms 97,464 97,464 39,005 39,005
R? 0.802 0.824 0.781 0.802

Note: The table reports estimates of the parameters § from Equation (10); clustered standard errors in parentheses. l(nl.,_1 > 15) is a binary variable that identifies firms
treated by the Fornero and Jobs Act labor market reforms. Columns (1) and (2) report results for all firms with 10 to 30 employees, while columns (3) and (4) restrict the
sample to firms in the manufacturing sector. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

TABLE 3 | Donut estimator.

All sectors Manufacturing
Log u% Log u® Log u% Log u®
@ @) 3 @

1(ny_y > 15) 0.032%** 0.006%** 0.036*** 0.006

(0.004) (0.002) (0.006) (0.003)
1(ny_, > 15) x Fornero 0.005* 0.001 0.003 0.004

(0.003) (0.002) (0.004) (0.003)
1(n;_; > 15) x JobsAct 0.012%** 0.001 0.014%* 0.000

(0.004) (0.002) (0.006) (0.003)
Observations 430,934 430,934 193,954 193,954
Firms 87,555 87,555 35,626 35,626
R2 0.815 0.833 0.797 0.812

Note: The table reports estimates of the parameters  from Equation (10); clustered standard errors in parentheses. 1(n;_, > 15)is a binary variable that identifies firms
treated by the Fornero and Jobs Act labor market reforms. Sample restricted to companies with 10-30 employees, excluding those with 14 to 16 employees. Results in
columns (3-4) only consider manufacturing firms. * **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

number of employees above 10 but below 14; firms whose size
ranges between 16 and 30. Within each of the sub-samples, we
seta “placebo” treatment threshold at the median number of em-
ployees, namely 11 and 21. This setup allows us to compare com-
panies that are similar but for which the labor market reforms
under investigation should have no differential effect because
both groups are either treated (those above 15 employees) or not
treated (those below 15).

Figure 2 summarizes the results and shows no significant
effect of the two reforms when using these arbitrary thresh-
olds. As expected, the labor wedge shows no clear-cut evolu-
tion and no marked change after the introduction of the new
legislation.

5.4 | Decomposition

Overall, the estimation results are broadly consistent with the
implications of the model presented in Section 3. To dig deeper
into the mechanisms driving the effect of the labor market re-
forms on the labor wedge, Table 4 presents a decomposition of
the overall impact (for each category of workers) into its two
components: the marginal revenue product and labor costs.

Specifically, we implement the following regression:

Y} =6,+6,1(n;_, >15)+35,|Fornero, x1(n;_, >15)] W)
+ &;[JobsAct, X 1(n;_y >15)] + A+ A, +¢;
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TABLE 4 | Decomposition: Wages and productivity.

White-collar workers

Blue-collar workers

Log u% Log MRPY Log P¥ Log u® Log MRP? Log P8
@ @ () @) Q) (6)
1(ny_, > 15) 0.023%** 0.042%** 0.019%** 0.006*** —0.007*** —0.012%*
(0.002) (0.002) (0.002) (0.002) (0.001) (0.001)
1(ny_, > 15) x Fornero 0.005%* 0.000 —0.005%** 0.003 —0.001 —0.003***
(0.003) (0.002) (0.002) (0.002) (0.001) (0.001)
1(ny_, > 15) x JobsAct 0.011%** 0.008*** —0.003 0.004%* 0.004%* 0.000
(0.003) (0.002) (0.002) (0.002) (0.002) (0.001)
Observations 557,776 557,776 557,776 557,776 557,776 557,776
Firms 97,464 97,464 97,464 97,464 97,464 97,464
R? 0.802 0.871 0.826 0.824 0.888 0.890

Note: The table reports estimates of the parameters 6 from Equation (12); clustered standard errors in parentheses. 1(niH > 15) is a binary variable that identifies firms
treated by the Fornero and Jobs Act labor market reforms. Sample restricted to companies with 10-30 employees. Columns (1-3) reports estimates for white-collar
workers; columns (4-6) reports estimates for blue-collar workers. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

where the dependent variable Y7 is in turn: log x*, log MRP*, or
log PL, for L € {W, B}, and the remaining variables are defined
as in Equation (10).

Although in the aftermath of the first reform, labor costs went
down, the driving force behind the larger impact of the Jobs Act
appears to be an increase in the marginal revenue product of
labor that is not matched by a similar increase in labor com-
pensation. The impact is larger for white-collar workers, but
significant (although only half in magnitude) also in the case
of blue-collar workers. The increase in the marginal revenue
product of labor is consistent with the literature showing that a
reduction in firing costs leads workers to increase mobility and
firms to improve job match quality, thereby increasing workers’
productivity (Berton et al. 2017; Bertoni et al. 2023).2

6 | Conclusions and Discussion

Our results suggest that the 2012 Fornero reform and the 2015
Jobs Act widened labor wedges between the marginal revenue
product of labor and its unit cost, during a period in which
overall market dynamics were moving in the opposite direction
(Caselli et al. 2025). Since white-collar employees are, on aver-
age, paid less than their marginal product of labor (u% > 1), the
reduction in EPL appears to have widened distortions in this
segment of the labor market, increasing the size of the wedge
and slowing convergence toward the competitive benchmark.

The simple theoretical framework in Section 3, which incor-
porates both monopsony power and adjustment costs, suggests
that reforms reducing firing costs can push the labor wedges
upward by increasing the relative importance of the compo-
nent of labor costs associated with firms' wage-setting power.
The interpretation of EPL as a source of labor adjustment costs
is supported by evidence by Gianfreda and Vallanti (2017),
who show that (before the reforms) longer court delays over

labor disputes have a detrimental effect on labor productivity
for firms above the 15-employee threshold. Indeed, our analy-
sis indicates that higher labor wedges are driven by improve-
ments in the marginal productivity of labor that are not fully
reflected in labor costs.

Hence, the reforms appear to have increased productivity with-
out a corresponding rise in labor costs, resulting in wider labor
wedges. This suggests that labor market reforms causing a re-
duction in firing costs can have efficiency-enhancing and dis-
tributional effects at the same time: they may allow firms to
become more productive while also reducing the share of the
gains that are passed on to workers.

While the empirical analysis is consistent with the implica-
tions of the model, additional explanations for the increase
in labor wedges may be linked to an endogenous increase in
the inverse elasticities of labor supply (v and vB). Among the
possible reasons are (i) reduced workers' bargaining power; (ii)
better matching due to enhanced ability to hire and fire work-
ers; (iii) lower outside options. First, lower firing costs make
it cheaper and less risky for firms to terminate employment,
thus lowering the bargaining position of employees. Facing
lower job security, workers may be less able to demand higher
wages, becoming less responsive to changes in working condi-
tions. As a result, companies may be able to provide employ-
ees with smaller wage adjustments for productivity increases.
Second, lower firing costs give firms more ability to experi-
ment with hiring, as termination of employment in the case
of a bad match is easier (Sestito and Viviano 2018). Because
firms can more easily fire unproductive workers, they are
better able to pay wages that reflect the marginal productiv-
ity of labor, which in turn leads to a greater ability to depress
wages for workers with low outside options. In fact, Berton
et al. (2017) document both an increase in the probability of
a good match and a small increase in productivity following
the Fornero reform. Third, previous works on the impact of the
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Jobs Act (Cirillo et al. 2017; Boeri and Garibaldi 2019) indicate
that the monetary incentives provided by the government to
favor open-ended contracts over temporary ones —introduced
in parallel with the labor market reforms under scrutiny- led to
several “transformations” (rather than new hirings). This sug-
gests that some may have offered, and some workers accepted,
a trade-off between enhanced job security and less favorable
salary conditions.

An additional question that arises from our results is why we
observe a larger and more significant increase in the wedge for
white-collar workers (u%) compared to blue-collar ones (u5).
Looking at Equations (7) and (8), one candidate explanation is
that white-collar labor supply is less elastic than that of blue-
collar workers (v > vB). In fact, the empirical evidence pre-
sented in Caselli et al. (2025) shows that white-collar workers
face larger markdowns, which is consistent with the higher in-
verse elasticity of labor supply. As a result, the reduction in labor
adjustment costs introduced by the reforms may have a more
muted effect on x® and be more pronounced for u".

Caselli et al. (2025) discuss a number of possible reasons why
firms may have more monopsony power vis-a-vis white-collar
workers relative to production workers. These channels are also
relevant here because both the level of the labor wedges and the
impact of the labor market reform-as shown in Equations (7)
and (8)-depend on the value of the inverse elasticities of labor
supply (vB and v%). Possible explanations include: the fact that
blue-collar employment has already undergone substantial out-
sourcing, meaning that workers who have retained their jobs
have a relatively strong bargaining position (Landesmann and
Leitner 2023); the greater importance of job-specific human cap-
ital for nonroutine cognitive tasks, which makes white-collar
workers less likely to change jobs (Bachmann et al. 2022); and
the role of job differentiation, which makes different jobs imper-
fect substitutes and drives down the value of equilibrium wages
(Azar and Marinescu 2024).

Building on these findings, future research could investigate
some of the endogenous mechanisms that can explain both the
evolution of the labor wedges and the differential impact of labor
market shocks across worker types.
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Endnotes

LOf course, it is possible that factors of production are paid above their
marginal product, in case factor owners exert market power or there is
bargaining over the rent generated in output markets (Mertens 2020;
Caselli et al. 2021).

2This section draws from Caselli et al. (2025).

3We have experimented with various intervals around the 15-employees
threshold. Overall, results are robust to the choice of the interval.

4Yeh et al. (2022) find a positive but gradual size-gradient in mark-
downs, with substantial overlap in confidence intervals across adja-
cent size classes. As such, the 15-employee cutoff used in Table 1 is
likely too coarse to detect meaningful size-related differences in labor
wedges.

5See Caselli et al. (2025) for a broader discussion of the estimates of
the labor wedges for the two types of workers and their evolution over
time.

®Our empirical analysis does not aim to provide a direct comparison
between the effects of the Fornero reform and those of the Jobs Act.
When we run a specification in which the Fornero indicator equals one
for all years after 2012, so that the coefficient on the Jobs Act dummy
captures the additional post-2015 effect, the results (available upon
request) show that the coefficient on the Jobs Act dummy is simply
equal to the difference of the coefficients on the Fornero reform and
the Jobs Act dummies and it is statistically significant at the 5% level
for white-collar workers. However, this estimate cannot be interpreted
as the causal effect of the Jobs Act alone, as it may also reflect delayed
effects of the Fornero reform.

7 Although recent work by Noack and Rothe (2023) warns about the
potential costs of this approach, which tends to reduce efficiency and
may introduce biases, the large sample size at our disposal makes this
robustness check worth considering.

8The positive effect on marginal revenue productivity might suggest
differential productivity trends between firms above and below the
threshold. However, a robustness check that includes TFP as a control
yields results nearly identical to those in Table 2. We exclude TFP from
our main specification because it is an endogenous outcome of firm
choices (and so likely a ‘bad control’) which could potentially bias the
coefficients of interest. Furthermore, event study analyzes (analogous
to Figure 1) for both MRPY and MRP? show no evidence of pretrends,
alleviates concerns about differential productivity dynamics across
treated and control firms and thus supporting the validity of the DiD
design. These additional results are available upon request.
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