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Firing costs and job loss:

The case of the Italian Jobs Act†

Claudia Pigini Stefano Staffolani

1 Introduction

The Italian labour market has been traditionally characterised by a strong protection

against dismissal of permanent workers. The employment protection legislation has gen-

erated a harsh and continuous debate between unions, entrepreneurs and governments.

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 com-

pensation of 15 months pay following an unfair dismissal certified by a court ruling. A

modification of Article 18 in 1990 provided the possibility of reinstatement after 3 days

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 contract for

permanent workers hired in firms with 15 employees or more, know as the increasing

†We wish to thank Matteo Picchio for his comments on preliminary versions of this paper. We are grate-

ful to the participants of the XXXIV AIEL conference (Novara, 2019) for their comments and suggestions.

We also thank two anonymous reviewers, whose comments were precious for an important improvement of

the paper.

1Art. 18 of Law no. 300 of May 20th 1970, known as Workers Statute (Statuto dei Lavoratori).
2Law 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 to 20 years of tenure, 14 for more than 20 years of tenure.
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protection contract (contratto a tutele crescenti, IPC hereafter). The new open-ended

contract limits reinstatement to discriminatory and very specific disciplinary dismissals,

thereby excluding from unfair dismissals those occurring for economic reasons. It also

introduces a compulsory severance payment in case of layoff, which is flat and equal to

4 months pay for the first two 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 three-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 three years.

Workers eligible for this tax rebate were those not employed with an open-ended contract

in the six months prior to the new contract with the same firm or in related companies.

The reduction of firing costs brought by the Jobs Act was not well 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 refer-

endum, 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 de-

creased the probability of still being employed in the same firm 600 days after being hired.

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 December 2017, from which we select permanent contracts signed

3Audition at the Chamber of Deputies, Labour Commission, January 27th 2015.
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in the 9 weeks–window around the introduction of the IPC.

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 (Bentolila and Bertola,

1990). The overall effect on employment is however ambiguous, other than a clear reduc-

tion of job mobility (Cahuc and Postel-Vinay, 2002; Autor et al., 2007). Moreover, with

higher firing costs, firms may prefer hiring employed 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 perma-

nent 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 pro-

ductive, which puts them at a higher risk of contract termination. Furthermore, in the

specific case of the Jobs Act, employees in large firms 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 firms with 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 evaluating

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 approximately 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 the Jobs Act also changed the modality

of resignation, which is now an on-line procedure aimed at eliminating the phenomenon of

white resignations (dimissioni in bianco). In essence, it is deplorable practice with which

some employers force just-hired workers to sign an undated letter of resignation, that the
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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 to workers 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 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 no substantial difference in the probability of still being employed

600 days after the job started between the treated and the control group. In some cases,

we even find that workers hired with the new IPC have a slightly but significantly higher

probability of still being employed after some time. 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 and with the empirical

results presented by Boeri and Garibaldi (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 volun-

tary 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 might have decreased the rel-
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ative convenience of voluntary resignations, thereby compensating a higher firing rate.

Another possible explanation is that during upturns voluntary resignations 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 relatively 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 permanent ones (Sestito and Viviano,

2018). This should make us observe a non-negative average treatment effect if the dura-

tion of could-have-been temporary contracts was supposed to be longer than the 600 days

from recruitment, at which we evaluate the probability of still being employed. The trans-

formation 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

600 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 combi-

nation 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 pf the IPC, which might reflects

on the larger survival probability due to the fact that the rebate on non-wage labour costs

lasts for three years.

Finally, we conjecture that with lower firing costs, because of the higher propensity to

recruit unscreened workers, new permanent employees have a more volatile 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
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old firing rules and, in presence of a negative shock, firms may choose to dismiss the

latter, even with higher firing costs.

We attempt a test of these theories based on the available data. Among our conjec-

tures, the combined reduction of firing and non-wage labour costs seems to be the only

mechanisms explaining the higher employment probability 600 days after recruitment for

workers hired after the introduction of the new IPC, whereas none of the results based on

the other assumptions provide any clear insights.

The rest of the paper is organised as follows: Section 2 describes the data; Section

3 describes the identification strategy; in Section 4 we report and discuss the estimation

results along with falsification exercises and robustness checks; Section 5 provides a dis-

cussion of the results and some evidence on the mechanisms generating a larger survival

probability with the new IPC; Section 6 concludes.

2 The LoSai database

The Italian Institute of Social Security (INPS) collects administrative data on the universe

of Italian dependent workers. The Italian Ministry of labour and social policies periodi-

cally extracts the LOSAI from the administrative archive.4 LOSAI contains information

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 population. 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 analysis, 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,
4More information at the ClicLavoro web page https://www.cliclavoro.gov.it/Barometro-Del-Lavoro/Pagine/

Microdati-per-la-ricerca.aspx
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firms could start applying for the hiring subsidy that was also part of the Jobs Act, that

is the three 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 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. 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 a given year. 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 17,214 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 600 days after they are hired, that is our outcome variable of interest.

600 days (603 to be precise) 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 similar for workers employed in large firms both before and after the

reform, whereas is lower in small firms after the reform. An ongoing negative trend in
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the length of permanent contracts can represent one of the reasons for the lower survival

probability in small firms after May 7th. As a matter of fact, in 2013 the employment

probability 600 days after recruitment was 66.4%, whereas in 2014 the same figure was

down to 65.2%.

Table 1: New contracts before and after March 7th 2015 by firm size

Contracts Contracts (%) Employed

Before Small 3,286 19.09 0.60
Before Large 5,408 31.42 0.66
After Small 3,101 18.01 0.56
After Large 5,419 31.48 0.67

Total 17,214 100 0.63

Table 2 reports averages of individual characteristics, workers qualification, and con-

tract characteristics before and after the reform, by firm size. After the reform, large firms

seem more likely to hire younger, less experienced and unknown 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.

It is interesting to note that the share of contracts characterised by a reduction in social

contribution (Incentive) increases after the reform, particularly in large firms.

Figure 1 depicts the Kaplan-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, 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 before after May 7th in both 2014 and 2015 there is a drop in the survival

probability about 180 days after signing the contract. 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.
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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 40.66 6.89 0.58
Before Large 0.21 40.42 7.42 0.45
After Small 0.22 41.34 6.69 0.56
After Large 0.24 39.66 7.07 0.48
Total 0.22 40.39 7.08 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 0.28 0.69
Total 0.02 0.26 0.72

Contract characteristics
Transformation Incentive

Before Small 0.20 0.57
Before Large 0.19 0.43
After Small 0.16 0.64
After Large 0.17 0.55
Total 0.18 0.53

Figure 1: Kaplan-Meyer survival probability estimates before and after May 7th
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3 Identification strategy

The identification of the effect of lower firing costs on the probability of being employed

600 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 600 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′itβ5 + εit, (1)

whereDi×Ri is the binary treatment and β3 is the average treatment effect on the treated.

Vector xi contains worker’s exogenous or pre-treatment characteristics, 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, middle manager, 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 qualification 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, 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 zit 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
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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 two 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 600 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 Section 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, according

to which the probability of being employed 600 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 Section 4.1.

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.
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4.1 Main results and falsification exercises

The estimation results based on the difference-in-difference estimates are reported in Ta-

ble 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 600 days

after the contract started, with respect to being hired with a stricter employment protection

legislation.

The average outcome probability for workers employed in small firms before March

7th, that is β0, is between 0.33 and 0.67 across the specifications considered and dif-

ferences 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 em-

ployed 600 days later that is 2.3 percentage points higher than those hired with a stricter

employment protection legislation. However, this effect is not statistically significant.

The reliability of this result rests on the identifying assumptions needed for the con-

sistency of the difference-in-difference estimator. As discussed in Section 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 Section 1, this awareness may

have pushed large firms to postpone hirings, 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-

12



Table 3: Probability of being employed 600 days after recruitment

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

β0 - Before, Small 0.599∗∗∗ 0.658∗∗∗ 0.326∗∗∗ 0.385∗∗∗

[0.009] [0.017] [0.051] [0.052]
β1 - Before, Diff Large vs Small 0.059∗∗∗ 0.045∗∗∗ 0.070∗∗∗ 0.061∗∗∗

[0.011] [0.011] [0.011] [0.010]
β2 - Small, Diff After vs Before -0.047∗∗∗ 0.033 -0.045∗∗∗ 0.008

[0.012] [0.021] [0.014] [0.020]
β3 - Diff-in-Diff (ATET) 0.054∗∗∗ 0.044∗∗∗ 0.029∗∗ 0.023

[0.015] [0.015] [0.009] [0.015]
Time effects No Yes No Yes
Individual characteristics No No Yes Yes
Worker qualification No No Yes Yes
Contract characteristics No No Yes Yes
Region of residence No No Yes Yes
# Observations 17,214 17,214 17,214 17,214

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors in square brackets. Time
effects in specifications (2) and (4) include intercepts for the day of the week and the day of the month,
and a linear time trend. Individual characteristics in (3) and (4) include age, age squared, gender, years
of experience and years of tenure at the end of 2014. Workers qualification refers to dummy variables for
middle managers, white collars, blue collars (ref. category) and other qualifications. Contract characteristics
include a dummy variable for whether the worker was hired with the incentive in place since January 1st
2015 and a dummy variable equal to 1 if the permanent contract is a transformation of a temporary contract.
Specifications (3) and (4) also include 19 region fixed effects. The full set of estimation results is reported
in Table B.1 of Appendix B.

difference estimates based on a sample where the pre-treatment period is taken 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 probability of being employed 600 days

later, not even between small and large firms.
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Table 4: Probability of being employed 600 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 0.314∗∗∗ 0.322∗∗∗

[0.073] [0.092]
β1 - Before, Diff Large vs Small 0.058∗∗∗ 0.058∗∗∗

[0.014] [0.014]
β2 - Small, Diff After vs Before 0.013 -0.020

[0.025] [0.025]
β3 - Diff-in-Diff (ATET) 0.020 0.010

[0.017] [0.020]

# Observations 14,269 10,521

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.2 of Appendix

B.

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. Figure 2 reports the fitted share of workers still employed

in the same job position 600 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 600 days between small and large firms before the treatment (nor they do

afterwards).
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Figure 2: Share of workers still employed 600 days after recruitment: Small and Large
firms
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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}Di + x′
iγ5 + υit, (2)

where yit 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, γ3s with s = 1, . . . ,M , and in those after the treatment,

γ4s with s = M + 1, . . . , S. If the common trend holds, then the null hypothesis M0 :

γ31 = . . . = γ3M = 0 should not be rejected. Figure 3 plots the estimated coefficients

γ̂3s, s = 1, . . . ,M , and γ4s, s = M + 1, . . . , S, based on a regression where the time

occasions are the days between January 3rd and may 8th 2015 with their 95% confidence

intervals: almost none of the coefficients before the treatment are statistically significant.

The formal F -test for the null hypothesis M0 : γ31 = . . . = γ3M = 0 is F (56, 16942) =

1.65 and the associated p-value is 0.0016, which leads to reject M0. We repeated the
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exercise by considering as time occasions weeks instead of days, obtaining F (9, 17149) =

1.14 with the associated p-value equal to 0.327. We therefore conclude that, in this case,

there is not enough evidence to consider the common trend assumption unsatisfied.5

Figure 3: Estimated coefficients, 95% confidence intervals
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4.2 Robustness checks

In the following, we report the estimation results of two further exercises aimed at assess-

ing 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

5The full set of estimation results is available upon request from the authors.
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Table 5: Probability of being employed 600 days after recruitment: Models by different
time windows

first and last
2 weeks 4 weeks 6 weeks 8 weeks 3 weeks

β0 - Before, Small 0.527∗∗∗ 0.415∗∗∗ 0.388∗∗∗ 0.376∗∗∗ 0.256
[0.111] [0.075] [0.062] [0.054] [0.382]

β1 - Before, Diff Large vs Small 0.082∗∗∗ 0.058∗∗∗ 0.069∗∗∗ 0.065∗∗∗ 0.044∗∗

[0.021] [0.016] [0.013] [0.011] [0.017]
β2 - Small, Diff After vs Before -0.364∗∗ -0.033 0.006 0.022 -0.528

[0.183] [0.045] [0.022] [0.021] [0.465]
β3 - Diff-in-Diff (ATET) -0.013 0.019 0.009 0.017 0.057∗∗

[0.029] [0.021] [0.017] [0.015] [0.025]

# Observations 4,306 8,275 11,988 15,857 5,973

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.3 of Appendix
B.

Table 6: Probability of being employed 600 days after recruitment: Models by different
firm size

11-20 6-50 6-200 All firms

β0 - Before, Small 0.499∗∗∗ 0.372∗∗∗ 0.365∗∗∗ 0.384∗∗∗

[0.114] [0.065] [0.056] [0.043]
β1 - Before, Diff Large vs Small -0.009 0.013 0.032∗∗∗ 0.081∗∗∗

[0.023] [0.012] [0.011] [0.008]
β2 - Small, Diff After vs Before -0.023 0.018 0.013 -0.001

[0.039] [0.021] [0.020] [0.014]
β3 - Diff-in-Diff (ATET) -0.007 0.015 0.027∗ 0.030∗

[0.033] [0.017] [0.015] [0.012]

# Observations 3,658 11,242 14,592 26,056

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.4 of Appendix
B.

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.

Our final robustness exercises, reported in Table 7, concern other sample and model

specification choices. First we add to our set of covariates 1-digit sector fixed effects,

17



Table 7: Probability of being employed 600 days after recruitment: Models with sector
fixed-effects and including part-time workers

1-digit sector FE Part-time

β0 - Before, Small 0.434∗∗∗ 0.346∗∗∗

[0.052] [0.041]
β1 - Before, Diff Large vs Small 0.049∗∗∗ 0.062∗∗∗

[0.010] [0.008]
β2 - Small, Diff After vs Before 0.005 0.012

[0.020] [0.016]
β3 - Diff-in-Diff (ATET) 0.020 0.031∗∗∗

[0.014] [0.012]

# Observations 17,214 26,158

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.5 of Appendix
B.

which we excluded from our baseline specification due to the endogeneity that may arise

because hirings may have been systematically higher in certain sectors during the months

considered in the analysis. However, including sector dummies does not affect the final

ATET result. Secondly, we include part time workers in the sample, that were left to keep

the sample somewhat homogeneous. The estimation 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.

5 Discussion

The results reported in Section 4 are somewhat puzzling: workers hired with the IPC are

no more at risk of job termination than those hired under a stricter employment protection

legislation. In some cases, they even seem significantly more likely to be still employed

after 600 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.

18



5.1 Resigning versus 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.

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 the modality of resignation, thereby limiting the

practice of white resignations. Looking at the figures for our sample, firings increases

by 2 percentage points in large firms , fully compensating the reduction in resignations,

whereas in small firms both firings and resignations increase. (see Table 8).

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

Fired Resigned

Before Small 0.17 0.23
Before Large 0.11 0.23
After Small 0.21 0.24
After Large 0.13 0.21

Total 0.15 0.22

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 600 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 600 days after

recruitment or has been fired and 0 if the worker has resigned. 6 If among the treated a

higher firing rate has compensated a decrease in voluntary resignations, then we should

observe that 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.

6Building 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 600 days after recruitment

Not fired Not resigned

β0 - Before, Small 0.884∗∗∗ 0.501∗∗∗

[0.039] [0.049]
β1 - Before, Diff Large vs Small 0.052∗∗∗ 0.010

[0.008] [0.009]
β2 - Small, Diff After vs Before -0.009 0.017

[0.016] [0.018]
β3 - Diff-in-Diff (ATET) 0.004 0.018

[0.011] [0.013]

# Observations 17,214 17,214

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.6 of Appendix
B.

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 resignations 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 termination. In

the following we investigate the case of workers hired with transformations of temporary

contracts, workers eligible for the three-year rebate on non-wage labour costs, and finally
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“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 hire workers with 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, 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 > 600 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 temporary

positions into permanent ones may find it more convenient to do so after the introduc-

tion 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 ex-

plaining this mechanism in Section A.1 of Appendix A. 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 600 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 estima-

tion results in Table B.1 in Appendix B, where the coefficient 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
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Table 10: Probability of contract transformation and probability of being employed 600
days after recruitment for transformed and new contracts

Transformation Employed 600 days: Employed 600 days:
Transformed contracts New contracts

β0 - Before, Small -0.155∗∗∗ 0.417∗∗∗ 0.382∗∗∗

[0.041] [0.119] [0.058]
β1 - Before, Diff Large vs Small 0.032∗∗∗ 0.044∗∗ 0.064∗∗∗

[0.008] [0.020] [0.012]
β2 - Small, Diff After vs Before 0.035∗∗ -0.010 0.012

[0.015] [0.042] [0.022]
β3 - Diff-in-Diff (ATET) 0.009 0.049 0.018

[0.011] [0.031] [0.016]

# Observations 17,214 3,107 14,107

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.7 of Appendix
B.

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. Moreover, the second and third column report the estimation results for

the probability of being employed 600 days after recruitment separately for transformed

and new contracts and no heterogeneous effect on the estimated ATET seems to emerge.

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 reform might have limited large firms willingness 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 Section

A.1 in Appendix A provides a formalised explanation. This mechanism can result in

a non-negative estimated ATET because workers eligible for the incentive have a higher

probability of still being employed 600 days after recruitment, as the rebated on non-wage
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Table 11: Probability of being hired with the incentive and probability of being employed
600 days after recruitment for incentivised and non-incentivised contracts

Incentive Employed 600 days: Employed 600 days:
Non-incentivised contracts Incentivised contracts

β0 - Before, Small 0.747∗∗∗ 0.284∗∗∗ 0.589∗∗∗

[0.053] [0.081] [0.068]
β1 - Before, Diff Large vs Small -0.128∗∗∗ 0.069∗∗∗ 0.050∗∗∗

[0.010] [0.015] [0.014]
β2 - Small, Diff After vs Before 0.042∗∗ -0.002 0.015

[0.020] [0.031] [0.026]
β3 - Diff-in-Diff (ATET) 0.029∗∗ 0.023 0.022

[0.015] [0.023] [0.019]

# Observations 17,214 8,098 9,116

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.8 of Appendix
B.

labour costs lasted for three years. In fact, workers hired with incentivised contracts have

a survival probability of 72%, against 52% of non-incentivised workers. Moreover, the

former exhibit a significantly higher survival probability other things being equal as well

(see Table B.1 in Appendix B).

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 are more likely to hire workers using the

incentive after the introduction of the IPC with respect to small firms. We can therefore

assert that the higher share of eligible workers hired after the reform can be one of the

causes for the non-negative estimated ATET, as these workers have a higher probability

of still being employed 600 days after recruitment.

Finally, the second and third column report the estimation results for the probabil-

ity of still being employed 600 days after recruitment separately for workers hired with

non-incentivised and incentivised contracts. Interestingly, no significant differences in

the ATET emerge, meaning that the composition effect due to the increase in hiring of

incentivised workers is only one of the causes for the non-negative ATET, which turns out

also if we consider only workers not eligible for the rebate.

23



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 (Kugler and Saint-Paul (2004); Sestito and Viviano

(2018)), that are those with a more volatile probability 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.

We provide a tentative theoretical explanation of this rationale in Section A.2 of Ap-

pendix A 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 May 7th 2015,

by characterising risky workers as those less than 29 years old and with less that one

year of previous work experience. 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 inexperienced workers after the reform than before, as opposed to

small firms.

Estimates carried out separately for risky and non risky workers do point toward dif-

ferent estimated ATET on the probability of being employed 600 days after recruitment.

There seems to be a higher survival probability for risky workers, compared to non risky

ones, in large firms after the reform with respect to those hired in small firms. Yet this

heterogeneity in the estimated ATET is not backed up by a statistically significant differ-

ence (95% confidence intervals for the two ATET overlap), probably because the ATET

for risky workers is very imprecisely estimated due to the small sample size.
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Table 12: Probability of hiring risky workers and probability of being employed 600 days
after recruitment for risky and not risky workers

Risky Employed 600 days: Employed 600 days:
Risky Not risky

β0 - Before, Small 0.043∗∗∗ 0.406∗∗∗ 0.486∗∗∗

[0.009] [0.077] [0.019]
β1 - Before, Diff Large vs Small -0.004 0.060 0.064∗∗∗

[0.006] [0.040] [0.011]
β2 - Small, Diff After vs Before -0.039∗∗∗ -0.083 0.013

[0.011] [0.075] [0.021]
β3 - Diff-in-Diff (ATET) 0.017∗∗ 0.078 0.022

[0.008] [0.055] [0.015]

# Observations 17,214 1,173 16,041

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors in square brackets. All
specifications include workers gender, workers qualification, contract characteristics, and region fixed ef-
fects. (see Table 3 for details). The full set of estimation results is reported in Table B.9 of Appendix
B.

6 Conclusions

Law no. 183, of December 20th 2014, generally known as the Jobs Act, defined the

new IPC for permanent workers, that removes the possibility of reinstatement in case

of dismissal without a just cause and sensibly reduced firing costs. It is common sense

that this reform has made the Italian labour market more flexible, encouraged companies

to increase their recruitment with open-ended contracts and generated more precarious

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 af-

fected workers recruited after the reform. This could be expected on the basis of theo-

retical predictions, both because workers hired after the reform should be less productive

and job termination, to which they should be more exposed, is less expensive to the firm.

Contrary to the expected, our results show that workers hired under the firing rules show,

on average, the same probability of contract termination 600 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 at finding rationales for this result, based on
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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. Among these mechanisms, we find that after March 7th

large firms hired, on average, a higher share of workers eligible for the rebate on non-

wage labour costs, making it more convenient for these firms to keep them on for the

three years during which the per-period labour cost is supposed to be lower.

Also 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 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. Yet this conjecture is not backed up by strong empirical evidence.

Whether the recruitment strategy represents the driver to this unexpected result re-

quires further research based on a longer period of observation of the different categories

of workers coexisting in the Italian labour market.
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A Theoretical underpinnings

A.1 Composition effects due to transformations of temporary con-

tracts or to a reduction of non-wage labour costs

In the following, we provide a simple theoretical framework explaining why 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 a permanent

position (or to transform an existing temporary contract into a permanent one). The asset

value of a temporary contract JT can be written as

JT = y − wT +
(1− λ)(1− φ)JT

1 + r
→ rJT =

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 opportuni-

ties) 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 JP can

be written as

JP = y − wP +
(1− λ)JP − λF

1 + r
→ rJP =

1 + r

r + λ
(y − wP )− λF,

where F represent the firing costs and wP is the wage in the permanent position.

Firms would 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, JP > JT , becomes:

1 + r

r + λ
(y − wP )− λF >

1 + r

r + λ
(y − wT ),
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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 eligible for the subside, if temporary

workers easily find a new job position (large 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.

A.2 The hiring of risky workers

Here we present a simple theoretical framework describing a setting where the recruitment

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 productivity of

an inexperienced worker can be hardly predicted and the worker can be fired 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 productivity

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 from an experienced
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worker is

ΠE = ȳ − w +
(1− λ)ΠE + λ(−F )

1 + r
→ ΠE =

1 + r

r + λ
(ȳ − w)− λ

r + λ
F,

where w 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 productivity

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 negative 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

ΠU = ȳ−w+
(1− q)(ΠU − F ) + qΠUG

1 + r
→ ΠU =

(1 + r)(ȳ − w) + qΠUG − (1− q)F
r + q

,

(3)

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

by

ΠUG = yG − w +
(1− µλ)ΠUG − µλF

1 + r
, → ΠUG =

(yG − w)(1 + r)− µλF
r + µλ

.

Substituting ΠUG in (3), we obtain

ΠU =
1 + r

r + q

[
(ȳ − w) +

q

r + µλ
(yG − w)

]
− r(1− q) + µλ

(r + µλ)(r + q)
F.

The condition required to make the hiring of risky workers the best strategy is ΠU ≥

ΠE . 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
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and, solved in firing costs F , we obtain7

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 (SE
t ) is given by:

SE
t = (1− λ)t

Where the same figure for the inexperienced workers is:

SU
t = q(1− µλ)t

Inexperienced workers turn out to show a higher survival rate if SU
t > SE

t , that is

q(1− µλ)t > (1− λ)t → q >

(
1− λ

1− µλ

)t

.

Given µ < 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 threshold

7We 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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(see the footnote 7), the model implication is twofold: a reduction in firing costs increases

the likelihood of hiring inexperienced workers; the survival probability for these workers

is lower right after the recruitment, with respect to that of experienced workers, and higher

in the medium run. 8

8A 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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B Full set of estimation results

Table B.1: Probability of being employed 600 days after recruitment. Full estimates for
Table 3

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

β0 - Before, Small 0.599∗∗∗ 0.658∗∗∗ 0.326∗∗∗ 0.385∗∗∗

[0.009] [0.017] [0.051] [0.052]
β1 - Before, Diff Large vs Small 0.059∗∗∗ 0.045∗∗∗ 0.070∗∗∗ 0.061∗∗∗

[0.011] [0.011] [0.011] [0.010]
β2 - Small, Diff After vs Before -0.047∗∗∗ 0.033 -0.045∗∗∗ 0.008

[0.012] [0.021] [0.014] [0.020]
β3 - Diff-in-Diff (ATET) 0.054∗∗∗ 0.044∗∗∗ 0.029∗∗ 0.023

[0.015] [0.015] [0.009] [0.015]
Woman 0.034∗∗∗ 0.033∗∗∗

[0.009] [0.008]
Age 0.004 0.004

[0.002] [0.002]
Age2 -0.000∗∗∗ -0.000∗∗∗

[0.000] [0.000]
Tenure 0.006∗∗∗ 0.006∗∗∗

[0.002] [0.002]
Experience 0.012∗∗∗ 0.011∗∗∗

[0.001] [0.001]
Incentive 0.179∗∗∗ 0.174∗∗∗

[0.008] [0.008]
Transformed 0.091∗∗∗ 0.094∗∗∗

[0.009] [0.009]
Qualification (ref. Blue collar)

White collar 0.167∗∗∗ 0.154∗∗∗

[0.008] [0.008]
Middle manager 0.181∗∗∗ 0.164∗∗∗

[0.026] [0.026]
Other 0.291∗∗∗ 0.313∗∗∗

[0.080] [0.078]

Time effects No Yes No Yes
Region of residence No No Yes Yes

# Observations 14,665 14,665 14,665 14,665

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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.
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Table B.2: Probability of being employed 600 days after recruitment: Placebo tests. Full
estimates for Table 4

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 0.314∗∗∗ 0.322∗∗∗

[0.073] [0.092]
β1 - Before, Diff Large vs Small 0.058∗∗∗ 0.058∗∗∗

[0.014] [0.014]
β2 - Small, Diff After vs Before 0.013 -0.020

[0.025] [0.025]
β3 - Diff-in-Diff (ATET) 0.020 0.010

[0.017] [0.020]
Woman 0.026∗∗∗ 0.039∗∗∗

[0.010] [0.012]
Age 0.005∗ 0.002

[0.003] [0.003]
Age2 -0.000∗∗∗ -0.000

[0.000] [0.000]
Tenure 0.010∗∗∗ 0.020∗∗∗

[0.002] [0.003]
Experience 0.012∗∗∗ 0.013∗∗∗

[0.001] [0.001]
Incentive 0.169∗∗∗ 0.152∗∗∗

[0.010] [0.016]
Transformed 0.079∗∗∗ 0.055∗∗∗

[0.012] [0.019]
Qualification (Blue collar)

White collar 0.169∗∗∗ 0.177∗∗∗

[0.009] [0.011]
Middle manager 0.245∗∗∗ 0.238∗∗∗

[0.024] [0.026]
Other 0.314∗∗∗ 0.240∗∗∗

[0.088] [0.092]

# Observations 14,269 10,521

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.3: Probability of being employed 600 days after recruitment: Models by different
time windows. Full estimates for Table 5

first and last
2 weeks 4 weeks 6 weeks 8 weeks 3 weeks

β0 - Before, Small 0.527∗∗∗ 0.415∗∗∗ 0.388∗∗∗ 0.376∗∗∗ 0.256
[0.111] [0.075] [0.062] [0.054] [0.382]

β1 - Before, Diff Large vs Small 0.082∗∗∗ 0.058∗∗∗ 0.069∗∗∗ 0.065∗∗∗ 0.044∗∗

[0.021] [0.016] [0.013] [0.011] [0.017]
β2 - Small, Diff After vs Before -0.364∗∗ -0.033 0.006 0.022 -0.528

[0.183] [0.045] [0.022] [0.021] [0.465]
β3 - Diff-in-Diff (ATET) -0.013 0.019 0.009 0.017 0.057∗∗

[0.029] [0.021] [0.017] [0.015] [0.025]
Woman 0.054∗∗∗ 0.046∗∗∗ 0.037∗∗∗ 0.033∗∗∗ 0.016

[0.017] [0.012] [0.010] [0.009] [0.015]
Age 0.003 0.006∗ 0.004 0.004∗ 0.006

[0.005] [0.003] [0.003] [0.003] [0.004]
Age2 -0.000 -0.000 -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗

[0.000] [0.000] [0.000] [0.000] [0.000]
Tenure 0.007 0.006∗ 0.005∗∗ 0.005∗∗ 0.006∗∗

[0.005] [0.001] [0.003] [0.002] [0.003]
Experience 0.009∗∗∗ 0.010∗∗∗ 0.010∗∗∗ 0.011∗∗∗ 0.011∗∗∗

[0.001] [0.001] [0.001] [0.007] [0.001]
Incentive 0.181∗∗∗ 0.193∗∗∗ 0.172∗∗∗ 0.177∗∗∗ 0.176∗∗∗

[0.016] [0.011] [0.009] [0.008] [0.013]
Transformed 0.113∗∗∗ 0.099∗∗∗ 0.106∗∗∗ 0.100∗∗∗ 0.076∗∗∗

[0.019] [0.011] [0.011] [0.010] [0.015]
Qualification (ref. Blue collar)
White collar 0.150∗∗∗ 0.140∗∗∗ 0.145∗∗∗ 0.157∗∗∗ 0.179∗∗∗

[0.017] [0.013] [0.010] [0.008] [0.014]
Middle manager 0.165∗∗∗ 0.232∗∗∗ 0.193∗∗∗ 0.187 0.093∗∗∗

[0.051] [0.036] [0.031] [0.027] [0.015]
Other 0.382∗∗∗ 0.146∗∗∗ 0.263∗∗∗ 0.309∗∗∗ 0.466∗∗∗

[0.120] [0.101] [0.102] [0.080] [0.109]

# Observations 4,306 8,275 11,988 15,857 5,973

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.4: Probability of being employed 600 days after recruitment: Models by different
firm size. Full estimates for Table 6

11-20 6-50 6-200 All firms

β0 - Before, Small 0.499∗∗∗ 0.372∗∗∗ 0.365∗∗∗ 0.384∗∗∗

[0.114] [0.065] [0.056] [0.043]
β1 - Before, Diff Large vs Small -0.009 0.013 0.032∗∗∗ 0.081∗∗∗

[0.023] [0.012] [0.011] [0.008]
β2 - Small, Diff After vs Before -0.023 0.018 0.013 -0.001

[0.039] [0.021] [0.020] [0.014]
β3 - Diff-in-Diff (ATET) -0.007 0.015 0.027∗ 0.029

[0.033] [0.017] [0.015] [0.012]
Woman 0.037∗∗ 0.034∗∗∗ 0.032∗∗∗ 0.033∗∗∗

[0.019] [0.011] [0.010] [0.001]
Age -0.000 0.001 0.004 0.003∗

[0.005] [0.003] [0.003] [0.002]
Age2 -0.000 -0.000∗ -0.000∗∗∗ -0.000∗∗∗

[0.000] [0.000] [0.000] [0.000]
Tenure -0.003 0.007∗∗∗ 0.007∗∗∗ 0.006∗∗∗

[0.004] [0.003] [0.002] [0.002]
Experience 0.012∗∗∗ 0.010∗∗∗ 0.011∗∗∗ 0.010∗∗∗

[0.001] [0.001] [0.001] [0.002]
Incentive 0.183∗∗∗ 0.202∗∗∗ 0.196∗∗∗ 0.194∗∗∗

[0.017] [0.001] [0.008] [0.006]
Transformation 0.118∗∗∗ 0.093∗∗∗ 0.095∗∗∗ 0.089∗∗∗

[0.020] [0.001] [0.010] [0.008]
Qualification (ref. Blue collar)
White collar 0.143∗∗∗ 0.154∗∗∗ 0.149∗∗∗ 0.161∗∗∗

[0.019] [0.011] [0.009] [0.007]
Middle manager 0.222∗∗∗ 0.211∗∗∗ 0.182∗∗∗ 0.171∗∗∗

[0.075] [0.045] [0.008] [0.025]
Other 0.261 0.236∗ 0.266∗∗∗ 0.322∗∗∗

[0.246] [0.134] [0.128] [0.077]

# Observations 3,658 11,242 14,592 26,056

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors in square brackets. All
specifications include time effects, individual characteristics, workers qualification, region and 1 digit firm
fixed effects (see Table 3 for details).
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Table B.5: Probability of being employed 600 days after recruitment: Models with sector
fixed-effects and including part-time workers. Full estimates for Table 7

1-digit sector FE Part-time

β0 - Before, Small 0.434∗∗∗ 0.346∗∗∗

[0.052] [0.041]
β1 - Before, Diff Large vs Small 0.049∗∗∗ 0.062∗∗∗

[0.010] [0.008]
β2 - Small, Diff After vs Before 0.005 0.012

[0.020] [0.016]
β3 - Diff-in-Diff (ATET) 0.020 0.031∗∗∗

[0.014] [0.012]
Woman 0.022∗∗ 0.033∗∗∗

[0.009] [0.007]
Age 0.004∗ 0.005∗∗∗

[0.002] [0.002]
Age2 0.000 -0.000∗∗∗

[0.000] [0.000]
Tenure 0.007∗∗∗ 0.005∗∗∗

[0.002] [0.002]
Experience 0.010∗∗∗ 0.010∗∗∗

[0.001] [0.001]
Incentive 0.168∗∗∗ 0.163∗∗∗

[0.008] [0.006]
Transformation 0.097∗∗∗ 0.096∗∗∗

[0.009] [0.008]
Qualification (ref. Blue collar)
White collar 0.150∗∗∗ 0.141∗∗∗

[0.008] [0.008]
Middle manager 0.141∗∗∗ 0.154∗∗∗

[0.027] [0.026]
Other 0.320∗∗∗ 0.273∗

[0.080] [0.080]
Time arrangement (ref. Full time)
Part time 0.011∗

[0.007]

# Observations 17,214 26,158

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.6: Probability of not being fired and not resigning 600 days after recruitment.
Full estimates for Table 9

Not fired Not resigned

β0 - Before, Small 0.884∗∗∗ 0.501∗∗∗

[0.039] [0.049]
β1 - Before, Diff Large vs Small 0.052∗∗∗ 0.010

[0.008] [0.009]
β2 - Small, Diff After vs Before -0.009 0.017

[0.016] [0.018]
β3 - Diff-in-Diff (ATET) 0.004 0.018

[0.011] [0.013]
Woman 0.018∗∗∗ 0.014∗

[0.002] [0.008]
Age -0.002 0.006∗∗

[0.002] [0.002]
Age2 -0.000 -0.000∗∗∗

[0.000] [0.000]
Tenure -0.007∗∗ 0.006∗∗∗

[0.002] [0.002]
Experience 0.005∗∗∗ 0.008∗∗∗

[0.001] [0.001]
Incentive 0.080∗∗∗ 0.094∗∗∗

[0.006] [0.007]
Transformation 0.032∗∗∗ 0.061∗∗∗

[0.006] [0.008]
Qualification (ref. Blue collar)
White collar 0.119∗∗∗ 0.075∗∗∗

[0.013] [0.007]
Manager 0.080∗∗∗ 0.048∗∗

[0.005] [0.024]
Other 0.076 0.237∗∗∗

[0.064] [0.053]

# Observations 17,214 17,214

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.7: Probability of contract transformation and probability of being employed 600
days after recruitment for transformed and new contracts. Full estimates for Table 10

Transformation Employed 600 days: Employed 600 days:
Transformed contracts New contracts

β0 - Before, Small -0.155∗∗∗ 0.417∗∗∗ 0.382∗∗∗

[0.041] [0.119] [0.058]
β1 - Before, Diff Large vs Small 0.032∗∗∗ 0.044∗∗ 0.064∗∗∗

[0.008] [0.020] [0.012]
β2 - Small, Diff After vs Before 0.035∗∗ -0.010 0.012

[0.015] [0.042] [0.022]
β3 - Diff-in-Diff (ATET) 0.009 0.049 0.018

[0.011] [0.031] [0.016]
Woman 0.022∗∗∗ 0.054∗∗∗ 0.029∗∗∗

[0.007] [0.017] [0.010]
Age 0.007∗∗∗ 0.002 0.004

[0.002] [0.005] [0.003]
Age2 -0.000∗∗ -0.000 -0.000∗∗∗

[0.000] [0.000] [0.000]
Tenure 0.037∗∗∗ 0.007 0.006∗∗∗

[0.003] [0.004] [0.002]
Experience 0.003∗∗∗ 0.008∗∗∗ 0.011∗∗∗

[0.001] [0.001] [0.001]
Incentive 0.231∗∗∗ 0.309∗∗∗ 0.161∗∗∗

[0.006] [0.025] [0.008]
Qualification (ref. Blue collar)
White collar -0.071∗∗∗ 0.070∗∗∗ 0.170∗∗∗

[0.006] [0.017] [0.009]
Manager -0.124∗∗∗ 0.146∗∗∗ 0.164∗∗∗

[0.012] [0.042] [0.027]
Other 0.045 0.561∗∗∗ 0.294∗∗∗

[0.063] [0.060] [0.089]

# Observations 17,214 3,107 14,107

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.8: Probability of being hired with the incentive and probability of being employed
600 days after recruitment for incentivised and non-incentivised contracts. Full estimates
for Table 11

Incentive Employed 600 days: Employed 600 days:
Non-incentivised contracts Incentivised contracts

β0 - Before, Small 0.747∗∗∗ 0.284∗∗∗ 0.589∗∗∗

[0.053] [0.081] [0.068]
β1 - Before, Diff Large vs Small -0.128∗∗∗ 0.069∗∗∗ 0.050∗∗∗

[0.010] [0.015] [0.014]
β2 - Small, Diff After vs Before 0.042∗∗ -0.002 0.015

[0.020] [0.031] [0.026]
β3 - Diff-in-Diff (ATET) 0.029∗∗ 0.023 0.022

[0.015] [0.023] [0.019]
Woman 0.032∗∗∗ 0.035∗∗ 0.029∗∗∗

[0.009] [0.014] [0.011]
Age -0.018∗∗∗ 0.007∗ 0.005

[0.002] [0.004] [0.003]
Age2 0.000∗∗ -0.000 -0.000∗∗

[0.000] [0.000] [0.000]
Tenure 0.005∗∗ -0.001 0.013∗∗∗

[0.002] [0.003] [0.003]
Experience -0.005∗∗∗ 0.015 0.004∗∗∗

[0.001] [0.001] [0.001]
Transformed 0.385∗∗∗ 0.008 0.116∗∗∗

[0.008] [0.023] [0.010]
Qualification (ref. Blue collar)
White collar 0.094∗∗∗ 0.206∗∗∗ 0.104∗∗∗

[0.009] [0.013] [0.010]
Manager -0.170∗∗∗ 0.183∗∗∗ 0.060∗∗∗

[0.024] [0.030] [0.054]
Other -0.442∗∗∗ 0.343∗∗∗ -0.596∗∗∗

[0.052] [0.077] [0.042]

# Observations 17,214 8,098 9,116

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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 B.9: Probability of hiring risky workers and probability of being employed 600
days after recruitment for risky and not risky workers. Full estimates for Table 12

Risky Employed 600 days: Employed 600 days:
Risky Not risky

β0 - Before, Small 0.043∗∗∗ 0.406∗∗∗ 0.486∗∗∗

[0.009] [0.077] [0.019]
β1 - Before, Diff Large vs Small -0.004 0.060 0.064∗∗∗

[0.006] [0.040] [0.011]
β2 - Small, Diff After vs Before -0.039∗∗∗ -0.083 0.013

[0.011] [0.075] [0.021]
β3 - Diff-in-Diff (ATET) 0.017∗∗ 0.078 0.022

[0.008] [0.055] [0.015]
Woman 0.014∗∗∗ -0.038 0.032∗∗∗

[0.005] [0.030] [0.009]
Incentive 0.044∗∗∗ 0.252∗∗∗ 0.161∗∗∗

[0.004] [0.031] [0.008]
Transformed -0.041∗∗∗ 0.098∗∗∗ 0.111∗∗∗

[0.005] [0.037] [0.009]
Qualification (ref. Blue collar)
White collar 0.013∗∗∗ 0.166∗∗∗ 0.161∗∗∗

[0.005] [0.030] [0.008]
Manager -0.047∗∗∗ 0.559∗∗∗ 0.192∗∗∗

[0.008] [0.093] [0.026]
Other 0.084 0.424∗∗∗ 0.255∗∗∗

[0.070] [0.070] [0.090]

# Observations 17,214 1,252 15,962

∗: p-value<0.10; ∗∗: p-value<0.05; ∗∗∗: p-value<0.01. Robust standard errors 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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