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Abstract
A recent reform in the Italian labour market has modified the permanent contract by
reducingfiring costs.Using a discontinuity in the application of the reform,we evaluate
its effect on the probability of being still employed about three and a half years later.
In contrast with theoretical predictions, we find that the job survival probability is
not smaller for the treated and even significantly larger in some cases. We investigate
the composition of permanent workers hired after the reform and we find evidence
of treated firms changing their recruitment strategy in favour of potentially more
productive workers.

Keywords Deregulation · Employment protection legislation · Graded security -
Open-ended contracts

JEL Classification J23 · J30 · J41

1 Introduction

The Italian labour market has been traditionally characterised by a strong protection
against dismissal of permanent workers. The employment protection legislation has
generated a harsh and continuous debate between unions, entrepreneurs and govern-
ments. The focal point of the debate is Article 18 of the Workers Statute,1 which
compelled the employer, in firms with 15 employees or more, to reinstate the worker
or to a compensation of 15months pay following an unfair dismissal certified by a court
ruling. A modification of Article 18 in 1990 provided the possibility of reinstatement

1 Art. 18 of Law no. 300 of May 20th 1970, known as Workers Statute (Statuto dei Lavoratori).
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alternatively to a lower severance payment for firms with less than 15 employees,2

while firms with 15 employees or more had to reinstate the worker in case of certified
unfair dismissal. Nonetheless, in 2013 the OECD still accounted Italy as one of the
countries with highest degree of protection of permanent workers against individual
and collective dismissals (OECD 2013).

In an attempt to loosen the employment protection legislation, the Law no. 183
of December 20th 2014, also known as the Jobs Act, defined a new type of con-
tract for permanent workers hired in firms with 15 employees or more, know as
the increasing protection contract (contratto a tutele crescenti, IPC hereafter). The
new open-ended contract limits reinstatement to discriminatory and very specific dis-
ciplinary dismissals, thereby excluding from unfair dismissals those occurring for
economic reasons. It also introduces a compulsory severance payment in case of lay-
off, which is flat and equal to 4 months pay for the first 2 years of service and then
proportional to tenure with a maximum of 24 months pay. This new type of contract
reduces not only the expected amount of firing costs but also their uncertainty, because
the cost faced by firms in case of dismissals is no longer subject to the arbitrariness
of court decisions (Sestito and Viviano 2018). Workers were hired under the new IPC
starting March 7th 2015. As a matter of fact, the Jobs Act was a broader reform that
introduced also other important changes in the Italian labour market legislation. In
particular, a 3-year reduction of the social contribution paid by the firm was applied to
new permanent contracts starting January 1st 2015, which entailed a sizeable reduction
in non-wage labour costs for 3 years. Workers eligible for this tax rebate were those
not employed with an open-ended contract in the 6 months prior to the new contract.

The reduction of firing costs brought by the JobsActwas notwell received by unions
and, in general, it was harshly criticised in the media. According to the Secretary of the
Italian main union (cgil) the Jobs Act “liberalises layoffs and makes the permanent
contract precarious”.3 This opinion found supporters in the Italian system of industrial
relations and in the political arena. Unions and left parties demanded an abrogative
referendum, that the Constitutional Court has in fact declared inadmissible.

The aim of this paper is to evaluate whether the new IPC introduced by the Jobs
Act made permanent contracts more precarious, by investigating whether the reform
decreased the probability of still being employed in the same firm approximately
three and a half years after being hired (specifically 1333 days). Our identification
strategy exploits the firm size threshold of 15 employees entailed by the reform, with
workers hired in firms with more than 15 employees after March 7th representing
the treated group. The empirical analysis is based on the administrative data LoSai,
released by the Ministry of Labour and Social Policies together with the National
Social Insurance Agency (inps). The database contains working histories on a sample
of Italian workers up to November 2018, from which we select permanent contracts
signed in the 9 weeks—window around the introduction of the IPC.

2 Law no. 108 of May 11th 1990 established severance payments between 2.5 and 6 months pay under 10
years for tenure, up to 10 for workers with 10–20 years of tenure, 14 for more than 20 years of tenure.
3 Audition at the Chamber of Deputies, Labour Commission, January 27th 2015.
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From the theoretical point of view, a stricter employment protection legislation
implies that the optimal strategy for the firm is to reduce both hirings and separations
(Ljungqvist 2002), or insignificantly increase firms marginal propensity to hire (Ben-
tolila and Bertola 1990). The overall effect on employment is however ambiguous,
other than a clear reduction of job mobility (Cahuc and Postel-Vinay 2002; Autor
et al. 2007). Moreover, with higher firing costs, firms may prefer hiring workers who
are already screened and therefore less likely to be lemons (Kugler and Saint-Paul
2004). Therefore it may be conjectured that lowering firing costs may increase firms
propensity to hire permanent workers characterised by a lower average and a greater
variance in their expected productivity.

Treated workers are therefore less costly to dismiss and are expected to be less
productive,which puts themat a higher risk of contract termination. Furthermore, in the
specific case of the JobsAct, employees in largefirms are aware that seeking a better job
position after March 7th 2015 implies giving up the old contract (regulated by Article
18) for the new deregulated one. This could translate into a lower willingness to seek a
new job and into a reduction of voluntary resignations. Workers hired after March 7th
in firmswith 15 employees or more should therefore face a lower employment survival
probability compared to untreated workers, due to both a greater risk of dismissal and
a higher propensity to resign voluntarily.

Because the Italian Jobs Act is a very recent reform, the empirical literature evalu-
ating its effects on labour demand is still limited. The only evidence of the effects of
the new firing rules on the firing rate is provided by Boeri and Garibaldi (2019). Using
firm-level data, they find a significant increase in firings, which amounts to approxi-
mately 50%more with respect to the control group.They also find an increase of about
60% in the hiring rate. We argue that focusing only on firings may be misleading,
because the Jobs Act may have changed the relative appeal of firing versus voluntary
resignation in the case of dismissals for economic reasons. This is because, with the
previous legislation, fired workers could easily appeal to courts to challenge the dis-
missal decisions and the judge could force employers to reinstate them or to pay heavy
and unpredictable penalties. With the Jobs Act, the threat of appeal became less cred-
ible because firing rules were set more clearly. Furthermore, the Jobs Act changed the
modality of resignation, which is now an on-line procedure aimed at eliminating the
phenomenon ofwhite resignations (dimissioni in bianco). In essence, it is a deplorable
practice with which some employers force just-hired workers to sign an undated letter
of resignation, that the employer can later use to dismiss the employee, thus avoiding
to face the arbitrariness of court decisions and the risk of reinstatement.

Further descriptive evidence on the Jobs Act based on aggregate data is provided
by Cirillo et al. (2017), who show that the reduction of firing costs did not affect the
dynamics of new open-ended contract. By contrast Sestito and Viviano (2018), using
employer-employee data for the Veneto region, find an increase in hirings following
March 7th 2015 of about 8%. They also find that the reduction of firing costs increased
the propensity to offer permanent job positions toworkers unknown to firms that, under
the old firing rules, might have preferred to test prospective permanent employees with
a temporary position. Effects of changes in firing costs on dismissal probability in Italy
have also been evaluated with respect to the modifications of Article 18 in 1990. In
particular, Boeri and Jimeno (2005) and Kugler and Pica (2008) found that increasing
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firing costs for small firms brought a significant decrease in separations (of about 14%
according to Kugler and Pica 2008).

We find that there is a slightly but significantly larger probability of still being
employed 1333 days after the job started between the treated and the control group
although, in some cases, this difference is not statistically significant. This contradicts
the common feeling of an increased vulnerability of the new permanent workers and
seems to be in contrast with earlier findings on the effects of firing costs on separations
andwith the empirical results presented by Boeri andGaribaldi (2019) on firings based
on firm level data. It is worth mentioning that they do not disentangle which workers
are causing the firing rate to increase after the reform, whether are those hired with
the old or new permanent contract. It must be stressed that in this work we do not
analyse the dismissal rate, but the different probability of exit for permanent workers
recruited under the old legislation and those hired with the IPC contract.

We investigate several potential mechanisms generated by the Jobs Act that may
have triggered this apparently puzzling result.We first look into separating firings from
voluntary resignations in order to assess whether our results are driven by a change in
the latter after the introduction of the new IPC. In light of the recent findings by Boeri
and Garibaldi (2019), it may be argued that the reduction of firing costs could have
decreased the relative convenience of voluntary resignations, thereby compensating a
higher firing rate. Another possible explanation is that during upturns voluntary resig-
nations in small firms may increase, as workers prefer to move to large firms that offer
higher wages (Moscarini and Postel-Vinay 2012), the non-lower surviving probability
of the IPC workers could depend only on a higher voluntary resignation rate in small
firms after the IPC reform. Secondly, the reduction of firing costs may have made rel-
atively more convenient for firms to substitute with the new IPC the previous common
practice of hiring temporary workers, screen them, and then transform them into per-
manent ones (Sestito and Viviano 2018). This should make us observe a non-negative
average treatment effect if the duration of could-have-been temporary contracts was
supposed to be longer than the 1333 days from recruitment, at which we evaluate the
probability of still being employed. The transformation of temporary contracts may
also play a role, in that it is more convenient for large firms to transform them, if they
intended to do so, after the introduction of the IPC, in order to exploit the reduction of
firing costs and the rebate on non-wage labour costs, where applicable, that goes with
permanent positions. If these transformations occur for more productive workers, who
supposedly have a higher probability of being employed 1333 days after recruitment,
then the average effect could also be non-negative.

Thirdly, the incentive to hire workers on a permanent basis due to the reduction
of per-period non-wage labour costs may have been more effective when, due to the
IPC, the costs of dismissal were reduced. Many commentators argue that it was the
combination of the two policies that fostered labour demand since 2015, as reported
by Sestito and Viviano (2018). Treated firms may therefore have increased the share
of permanent workers hired with the incentive after the introduction of the IPC, which
might reflects on the larger survival probability of these hirings occurred for more
productive workers.

Finally, we conjecture that with lower firing costs, because of the higher propen-
sity to recruit unscreened workers, new permanent employees have a more volatile
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productivity distribution than those hired with the old contract. If this is the case, in
presence of a negative shock in the short run, firms will prefer to dismiss workers hired
with lower firing costs and in the left tail of the productivity distribution. However,
in the medium-run, the remaining new workers may have a higher productivity level
than employees under the old firing rules and, in presence of a negative shock, firms
may choose to dismiss the latter, even with higher firing costs.4

We attempt a test of these theories based on the available data. Among our conjec-
tures, the results seem to be driven only by the firms higher propensity to recruit young
and unknown workers after the reform, who may turn out to be more productive and
therefore less likely to be dismissed in the medium run, whereas none of the results
based on the other assumptions provide any clear insights.

The rest of the paper is organised as follows: Sect. 2 describes the data; Sect. 3
describes the identification strategy; in Sect. 4 we report and discuss the estimation
results along with falsification exercises and robustness checks; Sect. 5 provides a
discussion of the results and some evidence on the mechanisms generating a larger
survival probability with the new IPC; Sect. 6 concludes.

2 The LoSai Database

The Italian Institute of Social Security (inps) collects administrative data on the uni-
verse of Italian dependent workers. The Italian Ministry of labour and social policies
periodically extracts theLoSai from the administrative archive.5 LoSai contains infor-
mation on the contracts signed, transformed, renewed and ceased referring to workers
born on the 1st and 9th day of each month, that amount to 6.5% of the workers popula-
tion. For each contract, information refer to the starting date, the ending date (if any),
the type of contract, the type of working time arrangement, the hiring and dismissal
reasons, and the worker’s qualification. Firms and employees characteristics can be
matched, such as firm size and sector and worker age, gender, qualification and region
of residence. Workers education is unfortunately not available. In the empirical anal-
ysis, we will also use the worker’s years of experience and years of tenure, evaluated
at the end of 2014.

We select the permanent contracts signed during the nine weeks before and after
the change in firing costs on March 7th, that are all contracts signed between the
January 3rd and May 8th 2015. Weeks start on Saturdays, as it March 7th was a
Saturday. The choice of the 18 weeks window depends on the left threshold. In fact,
on January 1st, firms could start applying for the hiring subsidy that was also part of
the Jobs Act, that is the 3 year reduction of social security contributions on permanent
employment contracts signed between January 1st to December 31st 2015. For more
details about the whole reform package and the timing of the implementation of
the different measures, we refer the reader to Sestito and Viviano (2018); Boeri and

4 Similar implications are suggested by Martins (2009), based on quasi-experimental evidence for the
introduction of a higher flexibility in dismissals in Portugal: he finds that a reduction in firing costs boosts
firms performance, which may arise from an increase in workers’ effort.
5 More information at the ClicLavoro web page https://www.cliclavoro.gov.it/Barometro-Del-Lavoro/
Pagine/Microdati-per-la-ricerca.aspx
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Table 1 New contracts before
and after March 7th 2015 by
firm size

Contracts Contracts (%) Employed

Before Small 3245 19.19 0.44

Before Large 5295 31.31 0.49

After Small 3078 18.20 0.40

After Large 5296 31.31 0.52

Total 16,914 100 0.47

Garibaldi (2019). Because this measure can be an important confounder in the analysis
of the effects of firing costs, the choice of the window ensures that all the workers,
whether in the treated or in the control group, are eligible for the subsidy.6 In order to
keep some degree of homogeneity in our sample, we limit our analysis to firms with
more than 6 employees. It is also worth mentioning that the information on firm size
refers to the average number of employees in 2014. As argued by Boeri and Garibaldi
(2019), the definition of the threshold is nontrivial if this is varying around the time
of the reform, especially for firms with a number or employees close to 15.

We start with 24,021 observations in the 18 weeks window, from which we select
full-time jobs, we exclude top managers, interim and on-call work contracts, we leave
out those signed in agriculture sector, for which the new firing costs applied in firms
with more than 5 employees. We also drop new contracts and terminations resulting
from a direct transfer within the same company, contracts started after a leave due to
union activities, and contracts ended because of the worker’s death. Finally, we drop
observations for which we had missing workers, contract or firm characteristics. Our
final sample consists of 16,914 full-time permanent contracts.

Table 1 reports the frequency of permanent contracts that started in the 9 weeks
before and after the implementation of the new firing rules, May 7th 2015, by firm
size, as the reform affected only those employing 15 workers or more. In the table
and throughout the paper, we refer to firms with less and more than 15 employees as
small and large firms, respectively. The last column of Table 1 reports the frequency
of workers still employed in the same firm 1333 days after they are hired, that is
our outcome variable of interest. 1333 days is the furthest we are able to observe the
working histories in LoSai for those who are hired in the last day of the 18 weeks
window. It emerges that this frequency is higher for workers employed in large firms
and lower for workers employed in small firms after the reform.

Table 2 reports averages of individual characteristics, workers qualification, and
contract characteristics before and after the reform, by firm size. After the reform,
large firms seem more likely to hire younger workers than small firms. It is also worth
noticing that, as concerns qualifications, the composition of hired workers in small
and large firms does not seem to be substantially affected by the reform. Finally, it
is interesting to note that the share of contracts characterised by a reduction in social

6 It is worth to clarify that the different choice of the time window in Boeri and Garibaldi (2019) is driven
by data availability, being theirs referred to firms and not to job contracts.
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Table 2 Descriptive statistics on workers characteristics before and after March 7th 2015 by firm size

Individual characteristics

Women Age Experience Tenure

Before Small 0.21 40.72 6.93 0.58

Before Large 0.21 40.41 7.39 0.45

After Small 0.22 41.33 6.69 0.56

After Large 0.24 39.69 7.04 0.47

Total 0.22 40.41 7.06 0.50

Workers qualification

Middle managers White collars Blue collars

Before Small 0.01 0.24 0.75

Before Large 0.02 0.26 0.71

After Small 0.01 0.22 0.78

After Large 0.02 0.29 0.69

Total 0.02 0.26 0.72

Contract characteristics

Transformation Incentive

Before Small 0.20 0.56

Before Large 0.19 0.42

After Small 0.16 0.63

After Large 0.17 0.54

Total 0.18 0.53

contribution (Incentive, as flagged in the LoSai database) increases after the reform,
in both small and large firms.7

Figure 1 depicts theKaplan–Meyer survival probabilities by the four groups divided
according to firm size and reform implementation. The figure in the left panel is based
on data referring to the contracts signed between January 1st and May 8th 2015,
whereas the figure in the right panel refers to the same window taken in 2014, when
no labour market reforms were in place. It emerges that survival probabilities are
lower in small firms and workers hired after the job act in small firms seem to have
significantly lower survival probabilities. In large firms, differences between survival
probabilities seem to appear around one year after recruitment, with treated workers
showing a slightly higher survival probability than untreated ones. In 2014 instead,

7 The document “I contratti di lavoro dopo il Jobs Act” (2016) issued by the Ministry of Labour and
Social Policies, shows that the ratio between new permanent contracts with contribution exemption and
total new permanent contracts in the period January–May 2015 is equal to 53%, in line with our descriptives.
According toGambuzza et al. (2020), theflowof recruitmentwithout the rebate concerns a significant portion
ofworkerswho, despite having permanent contracts, are employedby companies thatwork in subcontracting
(typically in logistics and cleaning sectors) and frequently find themselves changing employers, with short
or no time intervals between one work relationship and the next. There are also workers who, due to their
skills and experience gained, meet a demand willing to recruit them regardless of the presence of incentives.
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Fig. 1 Kaplan–Meyer survival probability estimates before and after May 7th

workers hired after March 7th exhibit a lower survival probability than those hired
before that date. It can also be noticed that for small firms in both 2014 and 2015
there is a drop in the survival probability about 180 days after signing the contract for
workers hired after the 7th May. This is probably due to the fact that small firms may
have hired seasonal workers for the summer with permanent contracts. The sectors of
commerce and catering are in fact the main cause for this drop. In order to account for
within-industry correlation between unobserved components, the standard errors for
the reported treatment effects in Section 4 are clustered at the 2digit-sector level.

3 Identification Strategy

The identification of the effect of lower firing costs on the probability of being
employed 1333 days after being hired is based on a difference-in-difference approach
with repeated cross-sections.

Let hit be a binary variable equal to 1 if worker i hired at time t is still employed
in the same firm 1333 days after the job started and 0 otherwise. Let us also define Di

as a binary variable equal to 1 if worker i is hired in a firm with 15 employees or more
and 0 otherwise, and Ri as a dummy variable equal to 1 if worker i is hired after the
reform implementation on March 7th 2015. We set up the following linear regression
model

hit = β0 + β1Di + β2Ri + β3Di × Ri + x
′
iβ4 + z

′
i tβ5 + εi t , (1)

where Di × Ri is the binary treatment and β3 is the average treatment effect on the
treated (ATET). Vector xi contains worker’s exogenous or pre-treatment characteris-
tics, such as gender, age, years if experience and years of tenure at the end of 2014,
region of residence, and qualification (blue collar, white collar,middlemanager, other).
The available information on the worker’s qualification refers to the job considered in
the analysis.We consider this information exogenous because, given that the qualifica-
tion is classified in only 4 categories, switching between these classes due to different
firing costs is highly unlikely, especially since firing costs were not differentiated
between occupations. We rather use this variable as a proxy of the worker’s skill level,
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in absence of any information on the level of educational attainment. In addition, we
include in xi two contract characteristics, namely a dummy variable for whether the
worker was hired with the incentive on non-labour costs in place since January 1st
2015, and a dummy variable equal to 1 for whether the permanent contract is a result
of a transformation a temporary contract that took place in the last month. Vector zi t
includes controls for the day of the recruitment, that are the day of the week and the
day of the month worker i is hired and a linear time trend.

Further to the exogeneity of the explanatory variables in (1), the identification of
the treatment effect of interests relies on other two key assumptions (see Angrist and
Pischke 2009; Lechner 2011). One is the no anticipation assumption, according to
which in the pre-treatment period, the treatment has no effect on the outcome of the
pre-treatment population. It is difficult to argue whether there may be anticipatory
effects in our setting and, if so, in which direction they affect the outcome of the
pre-treatment group. As the policy was announced in December 2014, during the first
2 months of 2015 prospective employees may have been more likely to look for a job
before the reform implementation, when the employment protection legislation was
stricter, thereby supposedly increasing their probability of still being employed 1333
days later. At the same time, though, firms may hold off hirings until firing costs are
lower. In order to check the robustness of our main result to potential anticipatory
effects, in Sect. 4.1 we report an exercise where we build the pre-treatment population
by considering workers hired in the first 9 weeks of 2014.

The second identifying assumption is common or parallel trend assumption, accord-
ing to which the probability of being employed 1333 days after the job started should
have the same trend over time for workers hired in small and large firms. This way, the
discrepancy between the before-after average differences for the workers employed in
small and large firms can be ascribed only to the treatment and not confounded by the
different evolution over time of employment survival probability in the two groups.
There is no definitive way to test for this assumption. It can be inspected by graphical
analysis and supported by the results of the auxiliary regression function proposed by
Autor (2003). The results of this exercise are also reported in Sect. 4.1.

Finally, it is worth to underline that the choice of the linear probability model in
(1) over alternative generalised linear models for binary responses, such as logit or
probit model, is driven by two main advantages brought by the former, especially
within the difference-in-difference framework. First, coefficients can be shown to be
accurate approximations of the average marginal effects that can be obtained with a
probit model (Wooldridge 2010). Moreover, with non-linear models one must also
beware of interaction terms, as they may be unable to produce the correct sign of the
marginal effect (Ai andNorton 2003).AlthoughPuhani (2012) shows that in the case of
difference-in-difference the sign of the causal effect of interest is correctly identified,
still the quantification of its standard error is not directly available. The second, and
probably more important, argument in favour of the linear probability model for the
difference-in-difference setting resides with the verification of the identifying parallel
trend assumption. In practice, the common trend the assumption is based on differ-
encing out trends in the treatment and control group which, as discussed in depth by
Lechner (2011), is not possible with a non-linear specification. Within the difference-
in-difference framework, a non-linear model specification, would therefore lead to an
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inconsistent estimator of the causal effect because, even if the standard identifying
assumptions hold, such formulation would violate them, unless additional restrictions
on the parameters are set (Lechner 2011).

4 Empirical Results

In the following, we first present the main estimation results and falsification exercises
aimed at assessing the viability of our identifying assumptions. Then, we turn to some
robustness checks concerning the choice of the time window around the reform imple-
mentation, the sample selection based on firm size, and some specification choices.
The full set of estimation results is available in Appendix 2.

4.1 Main Results and Falsification Exercises

The estimation results based on the difference-in-difference estimates are reported in
Table 3, where the columns correspond to different specifications based on the choice
of controls. In contrast with the theoretical prediction, we find that being hired with
lower firing costs does not reduce the probability of being employed with the same
job 1333 days after the contract started, with respect to being hired with a stricter
employment protection legislation.

The average outcome probability forworkers employed in small firms beforeMarch
7th, that is β0, is between 0.17 and 0.50 across the specifications considered and
differences between large and small firms in the same period, β1, are always positive
and statistically significant. It is also worth noticing that, on average, the difference
between after and before March 7th in the outcome probability for small firms, β2,
disappears when time effects are controlled for. Finally the ATET, β3, is positive and
its magnitude is reduced by the inclusion of covariates. According to the results in
column (4), workers hired in firms with 15 employees or more have, on average, a
probability of still being employed 1333 days later that is 3.3 percentage points higher
than those hired with a stricter employment protection legislation.

The reliability of this result rests on the identifying assumptions needed for the
consistency of the difference-in-difference estimator. As discussed in Sect. 3, one of
these requirements is the no anticipation assumption, by which the treatment must
not have any affect on the outcome of the pre-treatment population. As a matter of
fact, the reform was announced well before March 7th becoming common knowledge
for both workers and firms prior to its implementation. As mentioned in Sect. 1, this
awarenessmayhavepushed largefirms to postponehirings, limiting recruitment before
the reform only to workers that are less likely to be lemons. If this is the case, then the
effect on the after-treatment composition of hired workers, who are more likely to be
unscreened and have a greater probability of being less productive, should lead to an
estimated ATET that represents a lower bound for the true effect of the reform.

Although this assumption cannot be tested directly, we report the result of a placebo
test in Table 4, which can help assess its viability. The first column reports difference-
in-difference estimates based on a sample where the pre-treatment period is taken
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Table 4 Probability of being employed 1333 days after recruitment: placebo tests

2014/1/3–2014/3/6 2014/1/3–2014/3/6
2015/3/7–2015/5/8 2014/3/7–2014/5/8

β0-before, small 0.098 [0.081] 0.066 [0.106]

β1-before, diff large vs small 0.068∗∗∗ [0.020] 0.072∗∗∗ [0.019]

β2-small, diff after vs before 0.022 [0.025] 0.006 [0.029]

β3-diff-in-diff (ATET) 0.020 [0.025] −0.008 [0.024]

# Observations 14,004 10,414

∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level in
square brackets. Both specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details). The full set of estimation results is reported
in Table 15 of Appendix 2

Fig. 2 Share of workers still employed 1333 days after recruitment: small and large firms

in 2014 (from January 3rd to March 6th), when the reform was not in place nor
announced. The results again suggest no effect of the treatment. For completeness, the
second column of Table 4 reports the result of a proper placebo test, where difference-
in-difference estimates are based on the same 18 weeks window taken in 2014. As
expected, being hired before or after May 7th 2014 makes no difference on the prob-
ability of being employed 1333 days later, not even between small and large firms.

The second identifying assumption is the common trend assumption, according to
which the outcome variable in small and large firms before the treatment should share
the same evolution over time. One way to check for the presence of a common trend is
by performing a graphical analysis (Angrist and Pischke 2009). The left panel of Fig.
2 reports the fitted share of workers still employed in the same job position 1333 days
estimated by means of two separate linear regression models, one for small and one
for large firms. Model specifications include time effects, individual characteristics,
worker qualification, region and sector fixed effects. From the figure, no relevant
differences seem to emerge in the evolution of the share of workers still employed
after 1333 days between small and large firms before the treatment date, represented
by the vertical line. Descriptive evidence of a pre-treatment common underlying trend
is also provided by the right panel of Fig. 2, where predictions are obtained by a locally
weighted regression.
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Another common practice used to check for common trends is to follow Autor
(2003) and specify the following auxiliary regression

hit = γ0 + γ1Di +
S∑

s=1

γ2s1{t = s} +
M∑

s=1

γ3s1{t = s}Di

+
S∑

s=M+1

γ4s1{t = s} +
S∑

s=M+1

γ5s1{t = s}Di + x′
i 6 + υi t , (2)

where hit is the outcome variable for worker i hired at time t and the set of regressors
contains time dummies and interaction terms between the time dummies and firm size.
With the above notation, we separate the interaction effects in the M time occasions
before the treatment occurred, γ2s, γ3s with s = 1, . . . , M , and in those after the
treatment, γ4s, γ5s with s = M+1, . . . , S. The parametrization using interaction terms
induces heterogeneity between the treated and the control group in the conditional
expectation of the outcome given time. More formally, for the control group we have

E [hit |Di = 0, t, xi ] = γ0 +
S∑

s=1

γ2s1{t = s} +
S∑

s=M+1

γ4s1{t = s} + x′
i 6,

whereas for the treated we have

E [hit |Di = 1, t, xi ] = γ0 + γ1 +
S∑

s=1

γ2s1{t = s} +
S∑

s=1

γ3s1{t = s}

+
S∑

s=M+1

γ4s1{t = s} +
S∑

s=M+1

γ5s1{t = s} + x′
i 6.

The above formulations clarify that the difference between time effects for the treated
and the control group amount to the parameters γ3s , for s = 1, . . . , M , before and
to the parameters γ5s , s = M + 1, . . . , S, after the introduction of the IPC. If the
common trend assumption holds, meaning that the evolution of the outcome variable
conditional on xi before the treatment is the same for the treated and control group,
the null hypothesis H0 : γ31 = · · · = γ3M = 0 should not be rejected.

Figure 3 plots the estimated coefficients γ̂3s , s = 1, . . . , M , and γ̂5s , s = M +
1, . . . , S, based on a regression where the time occasions are the weeks between
January 3rd and may 8th 2015 with their 95% confidence intervals: all but one of the
coefficients before the treatment are not statistically significant. The formal F-test
for the null hypothesis H0 : γ31 = · · · = γ3M = 0 F(9, 16849) = 0.79 with the
associated p-value equal to 0.63. We therefore conclude that, in this case, there is not
enough evidence to consider the common trend assumption unsatisfied.8

8 The full set of estimation results is available upon request from the authors.
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Fig. 3 Estimated coefficients, 95% confidence intervals

4.2 Robustness checks

In the following, we report the estimation results of two further exercises aimed at
assessing the robustness of our baseline results to different choices of the time window
around the reform implementation and to the criteria applied to the sample selection
based on firm size.

Our baseline results are based on a symmetric 18-week window starting January
3rd 2015. In Table 5 we report the estimation results based on different sample sizes,
selected according to different widths of the time window. It is worth noticing that the
choice of the window affects the magnitude of the estimated ATET but never gives
rise to a negative and statistically significant treatment effect.

We also check whether choosing a different sample based on the firm size actually
affects the results. The baseline model is estimated on a sample of contracts signed in
firms with more than 6 employees. We left out contracts signed in micro enterprises in
order to keep our sample somewhat homogeneous, avoiding potentially confounding
factors that could systematically affect their labour demand dynamics. Looking at
the results reported in Table 6, it is worth noticing that shrinking the sample size to
contracts signed in firms between 11 and 20 employees and in firms between 6 and 50
employees returns an ATET that is not statistically significant. Instead, positive and
statistically significant coefficients turn up if we consider contracts signed in small
and medium firms (6–200) or if micro enterprises are included, thereby confirming the
conjecture that the reform my have had heterogeneous effects according to the treated
firms size. Lastly, we check whether the estimated causal effect is threatened by the
endogeneity of firms size, as it might have been strategically increased (or decreased)
before the policy implementation in order to exploit the reduction (or not) of firing
costs for subsequent hirings (Boeri and Garibaldi 2019; Sestito and Viviano 2018).
Because the information on firms size in our dataset refers to the average number of
employees in 2014, this mechanism might have let us to wrongly assign firms to the
treated or control group. Assuming that firms that endogenously cross the threshold
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are those with a number of employees close to 15, we check the robustness of our
baseline result by excluding from the sample contracts signed in firms with 11 to 20
employees. The estimated ATET reported in the last column of Table 6 is in line with
that or our baseline results.

Our final robustness exercises, reported in Table 7, concern other sample andmodel
specification choices. First, we add to our set of covariates 1-digit sector fixed effects,
which were excluded from our baseline specification because they do not refer to the
pre-treatment period, but pertain to the records acquired in 2015. Because hirings may
have been systematically higher in certain sectors during the months considered in the
analysis, we check whether sector-specific effects may act as confounders and affect
the estimated ATET; the results in the first column of Table 7 document that this is not
the case.

Secondly, we include part time workers in the sample. As it is common practice
in empirical labour economics, we left them out of our baseline analysis to keep the
sample somewhat homogeneous, as part-timers can be subject to substantially dif-
ferent mechanisms than standard full-time permanent employment in many respects.
However, the Jobs Act renewed the regulation for part-time work, by preventing the
employer from unilaterally modifying the scheduling of working ours. Such a modifi-
cation may have somehow changed the employer-employee relationship and it cannot
be excluded that contract duration might be affected as a consequence. The estima-
tion results in the second column of Table 7, where a dummy for part-timers is also
included in the set of covariates, report a small but significant positive effect of the
reduction of firing costs for this sample as well, thus implying that the slight increase
in the job survival probability after the introduction of the new IPC is not the result of
excluding part-time workers. Yet further inquiries on the mechanism through which
the new IPC may have affected part-time work are beyond the scope of this paper.

5 Discussion

The results reported inSect. 4 are somewhat puzzling:workers hiredwith the IPCareno
more at risk of job termination than those hired under a stricter employment protection
legislation. In fact, they even seem significantly more likely to be still employed after
1333 days. This finding is in contrast with the theoretical predictions, that would
see workers hired with lower firing costs more at risk of contract termination. In this
section, we investigate some potential mechanisms, depending on the firm recruitment
strategy and workers motivation that may have given rise to this result jointly with the
introduction of the new IPC.

5.1 ResigningVersus Firing

In the following we discuss a first set of hypotheses that deal with relative changes in
layoffs and voluntary resignations upon the implementation of the new IPC.
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Table 7 Probability of being employed 1333 days after recruitment: models with sector fixed-effects and
including part-time workers

1-digit sector FE Part-time

β0-before, small 0.307∗∗∗ [0.073] 0.175∗∗∗ [0.061]

β1-before, diff large vs small 0.048∗∗∗ [0.018] 0.067∗∗∗ [0.014]

β2-small, diff after vs before −0.011 [0.021] 0.006 [0.024]

β3-diff-in-diff (ATET) 0.028∗ [0.014] 0.025∗∗ [0.013]

# Observations 16,914 25,759

∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level
in square brackets. All specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details). The full set of estimation results is reported
in Table 18 of Appendix 2

Table 8 Sample frequency of
layoffs and resignations before
and after March 7th 2015 by
firm size

Fired Resigned

Before Small 0.43 0.32

Before Large 0.33 0.34

After Small 0.46 0.33

After Large 0.36 0.31

Total 0.39 0.32

5.1.1 Resignations Compensating Layoffs

Motivated by the recent empirical findings on firing rates (Boeri and Garibaldi 2019),
it might be argued that no significant average treatment effects arise because a decrease
in voluntary resignations could have compensated an increase in layoffs. This might
occur because the reform also changed themodality of resignation, thereby limiting the
practice of white resignations. Looking at the figures for our sample, firings increase
by 3 percentage points in large firms, fully compensating the reduction in resignations,
whereas in small firms both firings and resignations increase. (see Table 8).

We present further evidence in Table 9, where we report the estimation results
relative to the average effects of the introduction of the new IPC on two outcome
variables: the first (Not fired) is a binary variable taking value 1 if the worker is still
employed 1333 days after recruitment or has resigned and 0 if the worker has been
laid off; the second (Not resigned) is a binary variable taking value 1 if the worker
is still employed 1333 days after recruitment or has been fired and 0 if the worker
has resigned.9 If among the treated a higher firing rate has compensated a decrease
in voluntary resignations, then we should observe a negative sign of the ATET in the
first and a positive one in the second column of Table 9, but the results do not seem to
support this assumption.

9 Building the dependent variable this way inevitably brings non–random sample selection. As it was
suggested by a reviewer, however, this exercise still offers some descriptive evidence on whether voluntary
resignations are driving the overall result on the effect of the new IPC.
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Table 9 Probability of not being fired and not resigning 1333 days after recruitment

Not fired Not resigned

β0-before, small 0.929∗∗∗ [0.063] 0.309∗∗∗ [0.077]

β1-before, diff large vs small 0.060∗∗∗ [0.012] −0.004 [0.017]

β2-small, diff after vs before −0.008 [0.014] −0.002 [0.018]

β3-diff-in-diff (ATET) 0.011 [0.015] 0.022 [0.016]

# Observations 16,914 16,914

∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level
in square brackets. All specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details). The full set of estimation results is reported
in Table 19 of Appendix 2

5.1.2 Voluntary Resignations in Small Firms

Our results might also be driven by a second mechanism exerted by the reform on vol-
untary resignations and firings according to which, in times of labour market upturns,
workers employed in small firms may prefer to look for a new job in larger firms, that
typically offer higher wages and more opportunities to move up the ladder (Moscarini
and Postel-Vinay 2012). Therefore, a similar mechanism can be expected to spur with
the introduction of the new IPC, which made hirings more convenient for large firms.

Yet voluntary resignations increased only by 1% point after the reform (see Table
8) and both the estimated β2 and β3 in the second column of Table 9 are positive and
not statistically significant (contrary to the expected statistically significant negative
estimate of β2 and positive estimate of β3). It therefore emerges that voluntary resigna-
tions do not significantly depend on firms size nor on the period considered (pre/after
the introduction of the IPC reform).

5.2 Composition Effects Among the Treated

A second set of hypotheses stem from potential composition effects among the treated
workers. Large firms may have changed their recruitment policy after the introduction
of the new IPC, recruiting workers that have a smaller probability of contract termina-
tion. In the following we investigate the case of workers hired with transformations of
temporary contracts, workers eligible for the 3-year rebate on non-wage labour costs,
and finally “riskier” workers, who may have been more convenient for large firms
after the reform (Kugler and Saint-Paul 2004).

5.2.1 Transformation of Temporary Contracts

A first composition effect can be the result of an increased convenience for large firms
to substitute temporary contracts with the new IPC. As argued by Sestito and Viviano
(2018), it is common practice for firms to first hireworkerswith a temporary contract to
screen them and then convert their contracts into permanent ones. Clearly, the higher
the firing costs, the more convenient this two-step strategy is for firms. Therefore,
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after the reduction of firing costs, firms may have substituted temporary positions
with permanent ones even if the working relationship was set to last a fixed amount
of time τ . If this is the case, we should then observe a reduction in terminations of
permanent contracts before τ , possibly followed by an increase in separations after τ .
Therefore, an estimated non-negative ATET could actually be the result of τ > 1333
days.

An increase in the transformation of temporary contracts into permanent ones may
also give rise to a composition effect. Large firms that intend to transform tempo-
rary positions into permanent ones may find it more convenient to do so after the
introduction of the IPC. This way, the firm is able to subscribe a contract with lower
firing costs than the old one and to exploit the rebate on non-wage labour costs that
goes with new permanent positions, where applicable.We provide a simple theoretical
framework explaining this mechanism in Sect. 1 of Appendix 1. In addition, if the firm
transforms the temporary positions of only more productive workers, then we could
find a positive ATET, as these workers should have a higher probability of still being
employed 1333 days after recruitment. Indeed, in our data permanent workers hired
with a transformation of a temporary contract do have on average a higher survival
probability (77%) than those recruited with all-new permanent positions (60%). This
also emerges from the estimation results in Table 14 in Appendix 2, where the coeffi-
cient associated to the binary variable for the contract transformation is positive and
statistically significant in all the specifications considered.

Table 10 reports estimation results from some exercises aimed at investigating these
possibilities. The results in the first column refer to a model where the outcome is a
dummy variable equal to 1 if the worker is hired with a permanent contract as a result
of a transformation of a temporary one and equal to 0 otherwise. It emerges that
large firms are more likely to transform temporary contracts before the reform and
that this probability increases for all firms after the introduction of the IPC, but with
no significant treatment effect. The second and third column report the estimation
results for the probability of being employed 1333 days after recruitment separately
for transformed and new contracts. The results detect some heterogeneity, although
slightly significant, in the likelihoodof still being employed after 1333days forworkers
with a transformed position after the reform in large firms with respect to those hired
directly with the new IPC, which could be linked to the higher survival rate that
characterises previously screened workers.

5.2.2 The Combined Effect of Reducing Firing and Non-wage Labour Costs

We also look into the possibility that our findings are driven by the combined effect of
the introduction of the IPC and of the hiring incentive on non-wage labour costs. It may
be argued that the arbitrariness of court decisions and the risk of reinstatement before
the IPC reformmight have limited large firmswillingness to hire on a permanent basis.
The introduction of the incentive may have increased per se large firms propensity to
hire permanent workers and the introduction of the IPC to postpone recruitment until
after the reduction of firing costs was implemented. The simple theoretical framework
in Sect. 1 in Appendix 1 provides a formalised explanation. This mechanism can result
in a non-negative estimated ATET if large companies had waited for the introduction
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of the IPC before hiring highly productive workers. In fact, workers hired with incen-
tivised contracts have a survival probability of 56%, against 38% of non-incentivised
workers. Moreover, the former exhibit a significantly higher survival probability other
things being equal as well (see Table 14 in Appendix 2).

The results reported in the first column in Table 11 refer to a model where the
outcome is a binary variable equal to 1 if the worker is hired with the incentive and
equal to 0 otherwise. It actually emerges that large firms aremore likely to hire workers
using the incentive after the introduction of the IPC with respect to small firms, but the
related ATET is only mildly statistically significant. On this basis, we cannot ascribe
the non-negative estimated ATET to a significantly higher share of eligible workers
hired after the reform. Also, the second and third column report the estimation results
for the probability of still being employed 1333 days after recruitment separately for
workers hired with non-incentivised and incentivised contracts, and no significant
differences in the ATET emerge.

5.2.3 The Hiring of Risky Workers

We last look into the possibility that the reduction of firing costs may have pushed
firms to hire what we call risky workers (Lazear 1995; Kugler and Saint-Paul 2004;
Sestito and Viviano 2018), that are those with amore volatile productivity distribution.
In a reverse context, Kugler and Saint-Paul (2004) showed that a stricter employment
protection legislation favours the hiring of screened workers, such as those who are
already employed and are therefore less likely to be lemons. If this mechanism is put in
motion by the reduction of firing costs brought by the reform, in presence of a negative
shock in the short run workers with low productivity are rapidly screened and more
at risk of job termination. However, in the medium-run, the remaining new workers
may have a higher productivity level than employees under the old firing rules and,
therefore, have a higher survival probability.

Weprovide a tentative theoretical explanationof this rationale inSect. 2 ofAppendix
1 and we attempt to find some descriptive evidence in our data that firms with 15
employees or more have a higher propensity to recruit risky workers after March 7th
2015, by characterising risky workers as those less than 37 years old and hired with a
contract that is not a result of a transformation. The first column of Table 12 reports
the results for the probability of hiring risky workers. It emerges that large firms have
a higher propensity to recruit young and previously unknown workers after the reform
than before, as opposed to small firms. Also, estimates carried out separately for risky
and non risky workers do point toward different estimated ATET on the probability
of being employed 1333 days after recruitment: risky workers exhibit a significantly
higher survival probability, compared to non risky ones, in large firms after the reform
with respect to those hired in small firms.

Finally, some evidence of a selection mechanism taking place in the short run
could be provided by Table 13, where we report estimation results for different defini-
tions of the response variable. In particular, we evaluate the effect of the new IPC on
the probability of still being employed 13, 26, 52, and 104 weeks after recruitment,
corresponding to 91, 182, 364, and 628 days respectively. Results show that after
approximately 3 months since signing the contract, the ATET is negative and mildly

123



Firing Costs and Job Loss. . . 127

Ta
bl
e
11

Pr
ob

ab
ili
ty

of
be
in
g
hi
re
d
w
ith

th
e
in
ce
nt
iv
e
an
d
pr
ob

ab
ili
ty

of
be
in
g
em

pl
oy
ed

13
33

da
ys

af
te
r
re
cr
ui
tm

en
tf
or

in
ce
nt
iv
is
ed

an
d
no

n-
in
ce
nt
iv
is
ed

co
nt
ra
ct
s

In
ce
nt
iv
e

E
m
pl
oy
ed

13
33

da
ys

E
m
pl
oy
ed

13
33

da
ys

N
on
-i
nc
en
tiv

is
ed

co
nt
ra
ct
s

In
ce
nt
iv
is
ed

co
nt
ra
ct
s

β
0
-b
ef
or
e,
sm

al
l

0.
70

4∗
∗∗

[0
.0
72

]
0.
21

1∗
∗ [

0.
09

6]
0.
36

3∗
∗∗

[0
.0
98

]

β
1
-b
ef
or
e,
di
ff
la
rg
e
vs

sm
al
l

−0
.1
28

∗∗
∗ [

0.
01

9]
0.
03

7∗
[0
.0
20

]
0.
07

3∗
∗∗

[0
.0
21

]

β
2
-s
m
al
l,
di
ff
af
te
r
vs

be
fo
re

0.
04

2∗
[0
.0
25

]
−0

.0
17

[0
.0
37

]
0.
00

5
[0
.0
24

]

β
3
-d
if
f-
in
-d
if
f
(A
T
E
T
)

0.
02

8
∗ [

0.
01

6]
0.
03

2
[0
.0
21

]
0.
01

7
[0
.0
20

]

#
O
bs
er
va
tio

ns
16

,9
14

80
24

88
90

∗ p
-v
al
ue

<
0.
10

;∗
∗ p

-v
al
ue

<
0.
05

;∗
∗∗
p-
va
lu
e

<
0.
01
.C

lu
st
er
-r
ob
us
ts
ta
nd
ar
d
er
ro
rs
at
th
e
se
ct
or

le
ve
li
n
sq
ua
re

br
ac
ke
ts
.A

ll
sp
ec
ifi
ca
tio

ns
in
cl
ud
e
tim

e
ef
fe
ct
s,
in
di
vi
du
al

an
d
co
nt
ra
ct
ch
ar
ac
te
ri
st
ic
s,
w
or
ke
rs
qu
al
ifi
ca
tio

n,
an
d
re
gi
on

fix
ed

ef
fe
ct
s
(s
ee

Ta
bl
e
3
fo
r
de
ta
ils
).
T
he

fu
ll
se
to

f
es
tim

at
io
n
re
su
lts

is
re
po
rt
ed

in
Ta
bl
e
21

of
A
pp

en
di
x
2

123



128 C. Pigini, S. Staffolani

Table 12 Probability of hiring risky workers and probability of being employed 1333 days after recruitment
for risky and not risky workers

Risky Employed 1333 days Employed 1333 days
Risky Not risky

β0-before, small 0.313∗∗∗ [0.024] 0.341∗∗∗ [0.041] 0.356∗∗∗ [0.038]

β1-before, diff large vs small 0.004 [0.012] 0.053∗∗ [0.025] 0.060∗∗∗ [0.017]

β2-small, diff after vs before −0.002 [0.019] 0.004 [0.028] −0.018 [0.031]

β3-diff-in-diff (ATET) 0.040∗∗∗ [0.015] 0.052∗∗ [0.022] 0.032 [0.020]

# Observations 16,914 5394 11,520

∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level in
square brackets. All specifications include workers gender, workers qualification, contract characteristics,
and region fixed effects. (see Table 3 for details). The full set of estimation results is reported in Table 22
of Appendix 2

Table 13 Probability of being employed 13, 26, 52, and 104 weeks after recruitment

13 26 52 104

β0-before, small 0.837*** [0.040] 0.678*** [0.059] 0.536*** [0.082] 0.357*** [0.075]

β1-before, diff large vs small 0.037*** [0.009] 0.047*** [0.011] 0.050*** [0.013] 0.059*** [0.013]

β2-small, diff after vs before 0.021 [0.017] 0.050** [0.020] 0.011 [0.021] 0.023 [0.022]

β3-diff-in-diff (ATET) −0.017* [0.010] −0.013 [0.014] 0.032** [0.014] 0.025* [0.013]

# Observations 16,914 16,914 16,914 16,914

∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level in
square brackets. All specifications include workers gender, workers qualification, contract characteristics,
and region fixed effects. (see Table 3 for details). The full set of estimation results is reported in Table 23
of Appendix 2

statistically significant. It then turns positive and increases as time passes. It might be
conjectured that if employers choose to terminate some contracts, they would do so in
the short run when it is more convenient with the new IPC. Moreover, because of the
rebate on non-wage labour costs, it stands to reason that only very badmatches would
be terminated. We however refrain to draw any conclusion based on these results as
it is not possible, with the data at hand, to identify the motivation for dismissals, nor
the results for the probability of not being fired and not resigning for the same time
horizons offered conclusive evidence in this respect (estimation results are available
upon request).

6 Conclusions

Lawno. 183, ofDecember 20th 2014, generally known as the JobsAct, defined the new
IPC for permanent workers, that removes the possibility of reinstatement in case of
dismissalwithout a just cause and sensibly reduced firing costs. It is common sense that
this reform hasmade the Italian labour market more flexible, encouraged companies to
increase their recruitment with open-ended contracts and generated more precarious
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and unstable jobs for workers hired after the reform. Extant empirical evidence seems
to confirm this common feeling: the reform raised turnover, so that both hirings and
separations increased.

In this paper, we attempt an evaluation of whether this higher turnover actually
affected workers recruited after the reform. This could be expected on the basis of
theoretical predictions, both because workers hired after the reform should be less
productive and job termination, towhich they shouldbemore exposed, is less expensive
to the firm. Contrary to the expected, our results show that workers hired under the
new firing rules show, on average, the same probability of contract termination 1333
days after the job started as untreated workers or, in some cases, the probability of still
being employed is a few percentage points significantly higher.

We attempt several empirical tests aimed to find rationales for this result, based on
differences in voluntary resignations and firings and on composition effects, which
may have entailed an increase of hired permanent workers with a larger job survival
probability in large firms after the reform. Our results suggest that firms have moved
towards the recruitment of riskier workers, probably younger and with no previous
experience, that have a more volatile productivity distribution and are more at risk
of job termination. If, right after hiring, firms have a screening process in place, less
productive workers are rapidly dismissed if they are discovered to be “lemons” or in
case of an adverse shock. In the medium run, however, the remaining treated workers
may be preferred to those hired under the old firing rules and, therefore, may be less
at risk of job termination in presence of a negative shock.

Whether the recruitment strategy represents the driver to this result requires further
research based on a longer period of observation of the different categories of workers
coexisting in the Italian labour market.

Funding Open access funding provided by Università Politecnica delle Marche within the CRUI-CARE
Agreement.

OpenAccess This article is licensedunder aCreativeCommonsAttribution 4.0 InternationalLicense,which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article’s Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Theoretical Underpinnings

Composition Effects Due to Transformations of Temporary Contracts or to a
Reduction of Non-wage Labour Costs

In the following,we provide a simple theoretical framework explainingwhy large firms
may have increase recruitment in the form of transformation of temporary contracts
and/or higher workers eligible for the incentive in non-wage labour costs. Consider a
firm that must decide whether to offer (or to continue) a temporary contract or to open
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a permanent position (or to transform an existing temporary contract into a permanent
one). The asset value of a temporary contract J T can be written as

J T = y − wT + (1 − λ)(1 − φ)J T

1 + r
→ r J T = 1 + r

r + λ + φ − λφ
(y − wT ),

where y and wT are production and wage rate in the temporary position, respectively,
λ is the exogenous probability of a shock terminating the job, φ is the probability
that the worker finds another job (assuming that temporary workers look for better job
opportunities) and r is the discount rate. In the case of a shock or voluntary resignation,
the value of the job is assumed to be equal to zero. The asset value of a permanent
contract J P can be written as

J P = y − wP + (1 − λ)J P − λF

1 + r
→ r J P = 1 + r

r + λ
(y − wP ) − λF,

where F represent the firing costs and wP is the wage in the permanent position.
Firmswould prefer to recruit less expensive permanent workers but high firing costs

may prevent them from doing so. The condition to prefer the permanent position over
the temporary one, J P > J T , becomes:

1 + r

r + λ
(y − wP ) − λF >

1 + r

r + λ
(y − wT ),

and can be re-written as

(wT − wP )(r + λ) + φ(1 − λ)(y − wP ) >
r + λ + φ(1 − λ)

1 + r
λF .

The above inequality is more likely to hold if the wage rate of temporary workers is
higher than for permanent ones, which is true if workers are eligible for the subside,
if temporary workers easily find a new job position (large are φ), and if a high profit
is generated in the permanent position (large y − wP ). A reduction in firing costs,
such as the one produced by the reform, makes it more convenient to hire workers
eligible for the incentive and to transform the “best” temporary workers, i.e. those
who would easily find another job and generate a higher profit. Since the former are
less expensive and the latter may be more productive, they can both be at a lesser risk
of job termination compared to workers hired with the old permanent contract.

The Hiring of RiskyWorkers

Here we present a simple theoretical framework describing a setting where the recruit-
ment of two types of workers is considered: experienced or inexperienced. We assume
that the productivity of an experienced worker can be perfectly predicted by the firm
and the worker is fired only in the event of a negative shock. Conversely, the produc-
tivity of an inexperienced worker can be hardly predicted and the worker can be fired
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even as a result of a bad quality of the match. The aim of the model is therefore to pin
down the relationship between firing costs and the willingness to recruit inexperienced
workers.

A match with an experienced worker ends up with a perfectly predictable produc-
tivity level, say ȳ. A match with an inexperienced worker can instead turn out to be
Good, with a productivity equal to yG , or Bad, with yB , with yB < ȳ < yG . Let q
be the expected share of good matches when hiring inexperienced workers and we
assume that ȳ = qyG + (1− q)yB , so that, on average, the two types of workers have
the same expected productivity.

Assuming that the value of a vacancy is zero, the expected profit froman experienced
worker is

	E = ȳ − w + (1 − λ)	E + λ(−F)

1 + r
→ 	E = 1 + r

r + λ
(ȳ − w) − λ

r + λ
F,

wherew is the wage, r the discount factor, λ is the exogenous probability of a negative
shock that destroys the job position, and F are the firing costs.

The expected profit from an inexperienced worker takes into account the productiv-
ity uncertainty, which is unknown at the time of the recruitment and observable only
at the end of the first period. If the match turns out to be bad, the inexperienced worker
will be fired and a vacancy for another inexperienced worker open up. Instead, if the
match turns out to be a good one, the working relationship will continue unless nega-
tive shocks occur. Because a good match entails a higher productivity, we assume that
good matches with inexperienced workers give rise to a probability of job termination,
due to a negative shock, equal to μλ, with μ < 1. Therefore, the expected profit from
an inexperienced worker is

	U = ȳ − w + (1 − q)(	U − F) + q	UG

1 + r

→ 	U = (1 + r)(ȳ − w) + q	UG − (1 − q)F

r + q
, (3)

where 	UG is the expected profit from good matches with inexperienced workers,
given by

	UG = yG − w + (1 − μλ)	UG − μλF

1 + r
, → 	UG = (yG − w)(1 + r) − μλF

r + μλ
.

Substituting 	UG in (3), we obtain

	U = 1 + r

r + q

[
(ȳ − w) + q

r + μλ
(yG − w)

]
− r(1 − q) + μλ

(r + μλ)(r + q)
F .
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The condition required to make the hiring of risky workers the best strategy is
	U ≥ 	E . This condition can be written as

(1 + r)[(r + μλ)(λ − q)(ȳ − w)] + (r + q)q(yG − w)

≥ [(r + λ)[r(1 − q) + μλ] − λ(r + μλ)(r + q)]F

and, solved in firing costs F , we obtain10

F < (1 + r)
(r + μλ)(λ − q)(ȳ − w) + (r + q)q(yG − w)

(r + λ)[r(1 − q) + μλ] − λ(r + μλ)(r + q)
≡ F̄ > 0.

Now assume that, because of the treatment, F reduces from F0 > F̄ to F1 < F̄ for
a given share, say a half for simplicity, of the new vacancies. Both experienced and
inexperienced workers are hired in treated firms at time 0. Given that a negative shock
hits a share of experienced workers equal to λ, the same share λ of workers is fired in
the first period. Among the inexperienced workers, a share (1−q)+qμλ is fired, that
are all the bad matches and a share μλ of the good ones. As a consequence, in the first
period the termination rate is lower for experienced workers if λ < 1 − q(1 − μλ).

In the second period, a share (1 − λ) of the experienced and a share 1 − [qμλ +
(1 − q)] = q(1 − μλ) of the inexperienced workers are still employed. In the period
t , the survival probability of experienced workers (SEt ) is given by:

SEt = (1 − λ)t

where the same figure for the inexperienced workers is:

SUt = q(1 − μλ)t

Inexperienced workers turn out to show a higher survival rate if SUt > SEt , that is

q(1 − μλ)t > (1 − λ)t → q >

(
1 − λ

1 − μλ

)t

.

Givenμ < 1, the rhs decreases over time whereas the lhs remains constant. Therefore,
at some time t , inexperienced workers hired at time 0 will have a higher survival rate
than the experienced ones.

If the share of good matches among inexperienced workers is below a given thresh-
old (see the footnote 10), the model implication is twofold: a reduction in firing costs
increases the likelihood of hiring inexperienced workers; the survival probability for

10 We assume that the condition (r + λ)[r(1 − q) + μλ] − λ(r + μλ)(r + q) > 0 is satisfied. It requires
q <

λ+r(1−λ)

λ+r r+λ
r+μλ

that is, the share of good workers should be lower than a critical value. Obviously, with

a very high share of good workers among the inexperienced ones, the optimal strategy is to always hire
inexperienced workers.
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Table 14 Probability of being employed 1333 days after recruitment

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

β0-before, small 0.435*** [0.032] 0.505*** [0.027]0.168** [0.079] 0.238*** [0.077]

β1-before, diff large vs small 0.058** [0.022] 0.044** [0.022] 0.064*** [0.016] 0.056*** [0.017]

β2-small, diff after vs before −0.040*** [0.012]0.014 [0.027] −0.029** [0.011] −0.010 [0.023]

β3-diff-in-diff (ATET) 0.066*** [0.015] 0.056*** [0.015]0.039*** [0.014] 0.033** [0.014]

Woman 0.046*** [0.017] 0.043*** [0.016]

Age 0.005 [0.003] 0.005 [0.003]

Age2 −0.000*** [0.000]−0.000*** [0.000]

Tenure 0.010*** [0.003] 0.010*** [0.003]

Experience 0.012*** [0.001] 0.011*** [0.001]

Incentive 0.138*** [0.019] 0.133*** [0.018]

Transformed 0.190*** [0.011] 0.193*** [0.012]

Qualification (Ref: blue collar) Ref. Ref.

White collar 0.161*** [0.049] 0.183*** [0.054]

Middle manager 0.131*** [0.018] 0.122*** [0.019]

Other 0.158*** [0.042] 0.145*** [0.041]

# Observations 16,914 16,914 16,914 16,914

Time effects No Yes No Yes

Region of residence No No Yes Yes

Full estimates for Table 3
∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster–robust standard errors at the sector level
in square brackets. Time effects in specifications (2) and (4) include intercepts for the day of the week and
the day of the month. Specifications (3) and (4) also include 19 region fixed effects

these workers is lower right after the recruitment, with respect to that of experienced
workers, and higher in the medium run.11

Full Set of Estimation Results

See Tables 14, 15, 16, 17, 18, 19, 20, 21, 22 and 23.

11 A corollary of the model is that the reduction in firing costs should improve the productivity of the match
in the long run.
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Table 15 Probability of being employed 1333 days after recruitment: placebo tests

2014/1/3–2014/3/6 2014/1/3–2014/3/6
2015/3/7–2015/5/8 2014/3/7–2014/5/8
(1) (2)

β0-before, small 0.098 [0.081] 0.066 [0.106]

β1-before, diff large vs small 0.068*** [0.020] 0.072*** [0.019]

β2-small, diff after vs before 0.022 [0.025] 0.007 [0.029]

β3-diff-in-diff (ATET) 0.020 [0.025] −0.008 [0.024]

Woman 0.044** [0.017] 0.058*** [0.018]

Age 0.006** [0.003] 0.003 [0.003]

Age2 −0.000*** [0.000] −0.000* [0.000]

Tenure 0.012*** [0.002] 0.020*** [0.004]

Table 15 continued

2014/1/3–2014/3/6 2014/1/3–2014/3/6
2015/3/7–2015/5/8 2014/3/7–2014/5/8
(1) (2)

Experience 0.010*** [0.001] 0.010*** [0.001]

Incentive 0.117*** [0.021] 0.096*** [0.020]

Transformed 0.173*** [0.014] 0.120*** [0.020]

Qualification (Ref: Blue Collar) Ref. Ref.

White collar 0.261*** [0.075] 0.098 [0.180]

Middle manager 0.138*** [0.018] 0.172*** [0.019]

Other 0.219*** [0.043] 0.214*** [0.045]

# Observations 14,004 10,414

Full estimates for Table 4
∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level in
square brackets. Both specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details)
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Table 18 Probability of being employed 1333 days after recruitment: models with sector fixed-effects and
including part-time workers

1-digit sector FE Part-time
(1) (2)

β0-before, small 0.307*** [0.073] 0.175*** [0.061]

β1-before, diff large vs small 0.048*** [0.018] 0.067*** [0.014]

β2-small, diff after vs before −0.011 [0.022] 0.006 [0.024]

β3-diff-in-diff (ATET) 0.028* [0.014] 0.025** [0.013]

Woman 0.038*** [0.013] 0.034*** [0.013]

Age 0.005 [0.003] 0.007*** [0.002]

Age2 −0.000*** [0.000] −0.000*** [0.000]

Tenure 0.011*** [0.003] 0.011*** [0.003]

Experience 0.010*** [0.001] 0.010*** [0.001]

Incentive 0.127*** [0.016] 0.124*** [0.016]

Transformed 0.195*** [0.012] 0.193*** [0.010]

Qualification (Ref: blue collar) Ref. Ref.

White collar 0.214*** [0.058] 0.175*** [0.058]

Middle manager 0.116*** [0.018] 0.127*** [0.014]

Other 0.123*** [0.038] 0.142*** [0.039]

Part-time −0.004 [0.019]

# Observations 16,914 25,759

Full estimates for Table 7
∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level
in square brackets. All specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details)
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Table 19 Probability of not being fired and not resigning 1333 days after recruitment

Not fired Not resigned
(1) (2)

β0-before, small 0.929*** [0.063] 0.309*** [0.077]

β1-before, diff large vs small 0.060*** [0.012] −0.004 [0.017]

β2-small, diff after vs before −0.008 [0.014] −0.002 [0.018]

β3-diff-in-diff (ATET) 0.011 [0.015] 0.022 [0.016]

Woman 0.009 [0.017] 0.034*** [0.011]

Age −0.007*** [0.002] 0.012*** [0.003]

Age2 0.000 [0.000] −0.000*** [0.000]

Tenure −0.008** [0.003] 0.018*** [0.002]

Experience 0.005*** [0.001] 0.006*** [0.001]

Incentive 0.065*** [0.021] 0.068*** [0.018]

Transformed 0.074*** [0.010] 0.120*** [0.013]

Qualification (Ref: blue collar) Ref. Ref.

White collar 0.107 [0.103] 0.076 [0.066]

Middle manager 0.093*** [0.020] 0.028 [0.019]

Other 0.131*** [0.034] 0.014 [0.035]

# Observations 16,914 16,914

Full estimates for Table 9
∗p-value < 0.10; ∗∗p-value < 0.05; ∗∗∗p-value < 0.01. Cluster-robust standard errors at the sector level
in square brackets. All specifications include time effects, individual and contract characteristics, workers
qualification, and region fixed effects (see Table 3 for details)
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