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Abstract

We propose the expected hitting time, i.e., the average time it takes to in-
dividuals from any labour market state to achieve permanent employment, as a
new indicator to assess the effectiveness of labour market reforms. As it reflects
changes in transition probabilities across all states in the economy, it offers a
comprehensive measure of the underneath labour market dynamics. When we
apply this metric to the Italian labour market for the period 2013-2020 we find
that the expected hitting times from temporary employment, unemployment and
inactivity fluctuated significantly in response to the several policies implemented.
Interestingly, we find large differences across categories of workers, and sizable
asymmetric responses to policy interventions by gender, education and geograph-
ical areas.

Keywords: Labour market flows, instantaneous transition rates, Markov process in
continuous time, labour market forecasting.
JEL Classification: C18, C53, E32, E24, J6.

1 Introduction

In dual labour markets, securing a permanent job is a highly desirable goal for the
majority of working-age individuals. Even in the UK, where the labour market seems
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to be less segmented, two-thirds (65%) of temporary and contract workers declared in
2022 they would like to move to a permanent role.

The desire of a permanent job is linked to a large number of associated benefits, the
most straightforward being the reduced job uncertainty, which translates into less anx-
iety regarding the recurrent need to find another job and a predictable income stream.
Moreover, permanent jobs are typically associated with higher salaries and more com-
prehensive benefits, improving an individual’s overall standard of living and financial
security (Tealdi, 2019). Beyond financial advantages, permanent positions are more
likely to provide access to training programs and opportunities for career advancement
(Bratti et al., 2021; Pijoan-Mas and Roldan-Blanco, 2022; Garcia-Louzao et al., 2023).
The security of a permanent job also extends beyond the workplace. Studies suggest a
correlation between permanent employment and improved life decisions. For example,
recent research indicates higher fertility rates among individuals with permanent jobs
(Prifti and Vuri, 2013; De Paola et al., 2021) as well as easier access and more generous
loanable funds for home buyers (Mistrulli et al., 2023). Conversely, job insecurity can
lead to stress and anxiety, potentially impacting mental and physical health (Shahidi
et al., 2016; Ritzen, 2019; Moscone et al., 2016). Finally, permanent jobs are often as-
sociated with safer working environments: temporary jobs, frequently characterized by
time pressure and less stringent safety regulations, may expose workers to a higher risk
of workplace accidents (Picchio and Van Ours, 2017; Koranyi et al., 2018). However,
achieving the permanent employment dream might take quite a long time, particularly
for specific categories of workers.

In this paper, we quantify the average expected time it takes to get a permanent
contract starting from a set of different labour market states, such as unemployment,
inactivity or temporary employment. Specifically, we compute the expected hitting
times which are built on transition probabilities across states and embed all possible
different trajectories individuals may be facing before ending up with a permanent con-
tract. Although transition probabilities may be informative per se, if they are analyzed
individually they offer a segmented picture with respect the whole labour market dy-
namics. Moreover, it may happen that particularly in response to policy interventions
a set of changes in transition probabilities signal an improvement in the labour market,
while others point to a worsening, leaving policy makers with an ambiguous outcome.
An example which we studied in a companion paper (Fiaschi and Tealdi, 2024) is the
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implementation of a reform in Italy in 2018 which increased the employment protec-
tion legislation associated with temporary contracts with the objective of reducing job
uncertainty. While the reform was successful in increasing the transition probability
from temporary to permanent employment, it also reduced the probability for inactive
people to enter the labour force. If policy makers had to assess the overall impact of
the reform, this would be a hard task, in the absence of an indicator able to synthet-
ically capture the complex dynamics of the labour market. We believe our proposed
methodology has the potential of filling this gap and providing policy makers with a
useful and comprehensive policy tool.

While the literature on temporary contracts is abundant, no paper has ever quan-
tified the average expected time until a permanent contract is achieved. Most of the
literature focuses on understanding whether temporary contracts are a dead-end or a
port of entry towards permanent contracts, thus focusing on one specific transition
probability, while forgetting potential changes across other states.1

We use longitudinal quarterly labour force data for the period 2013-2020 to compute
transition rates between five labour market states: inactivity (INACT), unemployment
(U), temporary employment (TE), permanent employment (PE) and self-employment
(SE). We then calculate the expected hitting times until permanent employment start-
ing from the three states we believe to be more interesting: inactivity, unemployment
and temporary employment for the whole time of observation. We find interesting fluc-
tuations in response to the several labour market policies implemented in the period of
observation. We also perform some heterogeneous analysis by age, gender, geographical
location, education level. We find significant differences across individual types, with
women, low-educated and individuals living in the South taking the longest time to
transit to a permanent contract. We estimate the difference in expected hitting times
across such categories to be large and statistically significant, emphasizing the presence
of a remarkable labour market segmentation. We also find sizable asymmetric responses
to labour market interventions, suggesting potential unexpected distortion effects.

The paper is organized as follows. Section 2 explains in detail the proposed method-
ology, which is based on a view of the labour market in terms of flows, as in the search
and matching framework. Section 3 illustrates the institutional background, while Sec-
tion 4 describes the data. Section 5 applies the methodology using Italian data to

1See Filomena and Picchio (2022) for a review of the literature.
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illustrate its main advantages and Section 6 concludes the paper. The appendices col-
lect the technical material.

2 Methodology

In this section we explain our approach to the study of the properties of the transi-
tion to a permanent employment. We take a microeconomic perspective by tracking
movements of individuals across labour market states and discuss how these transition
rates can summarize the key dynamics of the labour market with respect the transi-
tion to permanent employment, i.e. it is sufficiently flexible to deal with ‘realistic and
empirically implementable’ scenarios in the labour market (Pissarides, 2000, p.3). In
particular, the theoretical (economic) basis of the proposed methodology is the search
and matching model, which supplies a meaningful economic interpretation to estimated
(instantaneous) transition rates.

2.1 Transitions with K states

In a general setting with K labour market states, the dynamics can be expressed as
follows:

π̇ = πQ, (1)

where π is a 1 × K vector collecting the shares of individuals in the working age
population in different K states, and Q is a K × K matrix, whose elements are the
instantaneous transition rates between different states, with the constraint that:

π1T = 1, (2)

where 1 is a 1×K vector of ones; Equation (2) simply states that the shares of working
age individuals in the K labour market states sum to one.

The matrix of (instantaneous) transition rates Q is assumed to satisfy the following
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conditions: 
qii ≤ 0 ∀i ∈ {1, · · · , K} ;

qij ≥ 0 ∀i, j ∈ {1, · · · , K} ; and∑K
j=1 qij = 0 ∀i ∈ {1, · · · , K} ,

(3)

which amounts to assume that the process governing the labour market dynamics is
conservative (Cox and Miller, 1972, p. 180), i.e., there are no entries and exits from/to
the working age population and, hence, the working age population is constant. Under
general conditions (i.e., finite K), the matrix Q represents a continuous time honest
Markov process with discrete states (Cox and Miller, 1972, p. 182), i.e.:2

P(t) = exp (Qt) , (4)

where P(t) is the matrix collecting the transition probabilities from period 0 to period
t, with Q0 = I. When Q is constant over time, the general solution to Equation (1) is
(Hirsch et al., 2012, p. 129):

π(t) = π(0)exp (Qt) , (5)

where π(0) is the 1 × K vector which collects the shares at time 0. A non-trivial
equilibrium is characterized by π̇ = 0, i.e., πQ = 0. Solving Equation (5), using
Equation (2), we get that the equilibrium distribution of π, πEQ, reads as:3

πEQ = 1
(
1T 1−Q

)−1
, (6)

where πEQ is a 1×K row-vector whose elements are non-negative and sum to 1. Finally,
the convergence to equilibrium is exponential and the speed of convergence is measured
by the eigenvalues of the Q matrix (Hirsch et al., 2012, p. 110).

2The definition of the exponential matrix is the following:

exp (Qt) =
∞∑

r=0
Qr tr

r! = I + Qt + (Qt)2
/2! + (Qt)3

/3! + · · · ,

where I is the K ×K identity matrix (see Chapter 2 in Norris, 1998).
3The proof uses π1T 1 = 1.
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2.1.1 Seasonality

So far, we have assumed the matrix Q to be constant over time, however it might not
always be the case, especially with quarter/monthly data of labour market. With high
frequency observations we could have seasonality in transition rates, for instance directly
related to seasonal fluctuations of employment in specific sectors, such as tourism and
agriculture (Shimer, 2012). In this scenario, chosen an appropriate τ for the seasonality
present in the data (e.g., τ = 12 for monthly data or τ = 4 for quarterly data), from
Equation (5) we have that

π(t+ τ) = π(t) exp (Qa (t, τ)) , (7)

where:4

Qa (t, τ) ≡ log (exp (Q(t+ τ − 1)) exp (Q(t+ τ − 2)) . . . exp (Q(t))) (8)

is the matrix of cumulative transition rates in the period [t, t+ τ ]. In the time-series of
Qa (t, τ) seasonality has been removed.

2.2 Hitting times and absorption probabilities

The distribution of times for which a random process arrives for the first time at state
j starting from state i is called the expected hitting time from state i to state j. The
expected time of going from state i to state j for the first time is called expected hitting
time from state i to state j (Norris, 1998, p. 122).

The expected hitting times are random variables, whose probability distributions
depend upon the transition probabilities pij. In particular, let f (n)

ij denote the proba-
bility that the expected hitting time from state i to j is equal to n. For n > 1, this
expected hitting time is n if 1) the first transition is from state i to some state k (k 6= j);
and 2) then the expected hitting time from state k to state j is n− 1. Therefore, these

4In Equation 7, the logarithm of matrix is defined such as exp (log(B)) = B. If ||B − I|| < 1, then
log (B) =

∑∞
k=1 (−1)k+1 (B − I)k

/k (see Theorem 2.7 in Hall, 2003).

6



probabilities satisfy the following recursive relationships:

f
(1)
ij = pij; (9)

f
(2)
ij =

K∑
k 6=j

pikf
(1)
kj ; (10)

... (11)

f
(n)
ij =

K∑
k 6=j

pikf
(n−1)
kj . (12)

Thus, the probability of a expected hitting time from state i to state j in n steps can
be computed recursively from the transition probabilities pij.

Finally, from Eq. (12) the expected expected hitting time from state i to state j,
denoted by µij, can be calculated as:

µij =
∞∑

n=1
nf

(n)
ij , (13)

which is well defined if (Norris, 1998):

∞∑
n=1

f
(n)
ij = 1. (14)

2.3 Empirical implementation

Since observations on the labour market states of individuals are available at discrete
time, a direct estimation of Q is not feasible. To circumvent this issue, we first estimate
P in discrete time and then estimate Q using Equation (4). Anderson and Goodman
(1957, p. 92) show that each element pij of the matrix P can be estimated by maximum
likelihood as follows:

p̂ij = mij(t)
mi(t)

, (15)

where mij(t) is the number of individuals in period t in state i moving in period t + 1
in state j and mi(t) is the total number of individuals in period t in state i. From the
estimate of P, we then get an estimate of Q using Equation (4), under the conditions
discussed by Israel et al. (2001). In particular, they argue that under mild conditions,
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the matrix Q̃, which is defined by the following geometric infinite series:

Q̃ =
∞∑

r=1
−(−1)r (P− I)r

r
= (P− I)− (P− I)2

2 + (P− I)3

3 − (P− I)4

4 + · · · (16)

is such that exp
(
Q̃
)

= P and its rows sum to zero (Theorem 2 in Israel et al., 2001).
A potential drawback of using Equation (16) is that it does not ensure that Q̃ is a
“valid” Q, i.e., Q̃ satisfies all Conditions (3). Specifically, there is no guarantee that all
off-diagonal entries of matrix Q̃ are non-negative.5 Finally, Zahl (1955, p. 97) shows
that the properties of the maximum likelihood estimate of P are inherited by Q. We
will use bootstrap as an alternative robust approach to inference (see Appendix A).

3 Institutional background

In this section we describe the institutional background, with a short description of the
several policies which were implemented during the period of observation.

Poletti Decree The Decree was approved on 21 March 2014. It removed the obliga-
tion for employers hiring temporary employees to justify their choice of hiring a worker
with a temporary contract rather than with a permanent contract (Di Porto and Tealdi,
2024). It represented an important change, as in case of incorrectly reported justifi-
cation the employee is entitled to sue the employer and eventually have her contract
converted into a permanent contract. The reform also increased the number of possible
extensions from one to five, within the maximum duration of 3 years within the same
company.

Budget Law The 2015 Budget Law (effective in January 2015) introduced a large
hiring subsidy for new hires on permanent contracts. The subsidy was meant for all
newly hired permanent workers in the period January-December 2015, provided the ab-
sence of any permanent contract in the previous 6 months and of a permanent contract

5In Section 3, Israel et al. (2001) propose two methods to circumvent this issue. The first is to set
qij = max (q̃ij , 0) for i 6= j and qii = (q̃ii +

∑
j 6=i min (q̃ij , 0), i.e. to set to zero all negative off-diagonal

elements and change the diagonal elements to make sure the sum of each row is equal to zero. The
second method sets the negative off-diagonal values to zero and spans the difference on all positive
entries to assure that the sum of each row is equal to zero.
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with the same firm in the previous 3 months. The subsidy was a 3-year exemption
from social security contributions up to a threshold of e8,060 per year. This amount
was considered quite generous, given the average contributions typically paid by firms
(Sestito and Viviano, 2018). Subsidies also counted towards the conversions from tem-
porary to permanent contracts within a given firm. The subsidies were extended for the
year 2016, but the exemption was reduced to 40% of the social security contributions,
with a cap of e3.250 per year for a maximum of two years. The 2017 Budget Law
introduced a clause by which employers hiring individuals below the age of 35 on a
permanent contract in 2018 were entitled to a reduction of 50% of the payable social
security contributions for a maximum of 36 months with a cap of e3000 annually. To
be eligible employees should not have been hired ever before on a permanent contract.
These incentives were then confirmed also in 2019 and 2020.

Jobs Act The Jobs Act was approved in March 2015 and reformed permanent con-
tracts significantly in firms with more than 15 employees (Boeri and Garibaldi, 2019).
The new contract is based on graded security, with severance payments steadily in-
creasing with tenure. The payments are flat at 4 months for the first 2 years, and then
increase with tenure up to a maximum of 24 monthly wages at a 12-year tenure. The
reform also introduced a new type of out-of-court procedure, by which the employer
can pay the worker an indemnity equal to 2 monthly wages in the first 2 years of tenure
and then an additional monthly wage per year of service, with a cap of 18 monthly
wages after 18 years of work. Agreeing on the transaction prevents any further dispute
by the worker, i.e., appealing to courts for a unfair dismissal. Thus, both parties have
strong incentives to settle the dispute through this procedure, given that the amount
paid is not subject to social contributions or taxation. Finally, the reform also re-
placed the worker reinstatement with a monetary compensation for economic unfair
dismissals. The new dismissal rules apply to new hires on permanent contracts, but it
is not retroactive.

Decreto Dignitá The Decreto Dignità was approved in July 2018 (Fiaschi and
Tealdi, 2024). It reduced the maximum length of temporary contracts from 36 to
24 months. It also introduced the restriction that any temporary contract longer than
12 months could be utilized only in three circumstances: (i) to replace a worker, (ii)
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for temporary reasons, outside the regular business and (iii) in case of a temporary
and unforeseeable increase in business. If the contract was not justified by any of these
clauses, the contract would be converted into a permanent one. The number of exten-
sions within the 24 months was reduced from 5 to 4, and any renewal of the contract
would need to be justified by any of the three reasons listed above. The reform also
increased the social security contributions payable by employers for each temporary
contract.

Covid The first cases of COVID-19 in Italy were registered in January, 2020, but
it is on March 10 that the whole country went into a full lockdown. All commercial
activity except for supermarkets and pharmacies were prohibited, the movement of
people restricted and all non-essential businesses and industries closed. The Italian
government implemented also two labour market policies: (i) a COVID-19 furlough
scheme and (ii) a ban on layoffs. The former was implemented for an initial duration of
9 weeks. Firms using the COVID-19 furlough scheme could renew temporary contracts,
waiving to the norms of the standard regulation. Upon completion of the furlough
period, firms were allowed to dismiss employees for redundancy. The ban on layoffs
prevented firms to fire workers for 60 days, starting from March 17; this ban could be
applied retroactively to pending, but already validated layoffs from February 23. Two
later decrees extended the validity of these measures, which were in place until the end
of 2021.

4 Data

We use Italian quarterly longitudinal labour force data as provided by the Italian In-
stitute of Statistics (ISTAT) for the period 2013 (quarter I) to 2020 (quarter IV).6

The Italian Labour Force Survey (LFS) follows a simple rotating sample design where
households participate for two consecutive quarters, exit for the following two quarters,
and come back in the sample for other two consecutive quarters. As a result, 50% of
the households, interviewed in a quarter, are re-interviewed after three months, 50%
after twelve months, 25% after nine and fifteen months. This rotation scheme allows to

6Data for the period 2013 (quarter I) to 2020 (quarter IV) are available upon request at:
https://www.istat.it/it/archivio/185540.
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obtain 3 months longitudinal data, which include almost 50% of the original sample.
The longitudinal feature of these data is essential for achieving a complete picture

of significant economic phenomena of labour market mobility. Per each individual who
has been interviewed we observe a large number of individual and labour market char-
acteristics at the time of the interview and three months before. Taking into account
the structure of this database, we compute the labour market flows by calculating the
quarter-on-quarter transitions made by individuals between different labour market
states. Specifically, we estimate the gross flows using a five-state model (permanent
employed, temporary employed, self-employed, unemployed, and inactive). The draw-
back of these data is the point-in-time measurement of the worker’s labour market
state, which fails to capture transitions within the period (quarter). For instance, if
an employed worker becomes unemployed and finds a new job within a quarter, we do
not observe those transitions in our data. However, from Section 2.3 we know that,
assuming constant (instantaneous) transition rates within the quarter, the latter (Q)
can be estimated using the transitions at quarterly frequency (P).

On average approximately 70.000 individuals are interviewed each quarter, of which
45.000 are part of the working age population. The average quarterly inflow of younger
individuals in the working age population is 0.3%, while the average quarterly outflow
of older individuals from the working age population is 0.4%, backing our hypothesis of
a (almost) constant working age population within quarters. We focus on the working
age population, i.e., individuals between the age of 16 and 64.

In Figure 1 we report the shares of individuals in the five different states for the
time period considered (2013-2020). The share of unemployed fluctuates between 8%
and 5%, while the share of inactive is pretty much constant around 34%. Among
employed individuals, approximately 40% is hired on a permanent contract, around
13% is self-employed, while the share of temporary workers fluctuates between 6% and
8%.

5 Results

We report in Figure 2 the expected hitting times to get a permanent contract starting
from temporary employment (Figure 2a), unemployment (Figure 2b) and inactivity
(Figure 2c).
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Figure 1. Shares of individuals in different states in the period from 2013-Q1 to 2020-Q4.
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Figure 2. Expected hitting times from temporary employment, unemployment and inactivity.
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We observe large fluctuations of the hitting times in the period of observation,
ranging between 9 and 11.5 years from temporary employment, mainly in response to
policy interventions. Specifically, we observe decreasing expected times (from 10 to 8
years) in 2013 and 2014, a period of stability in 2015 and 2016, during the time of firm
subsidies, and a large increase (up to 12 years) immediately after the removal of the
subsidies in 2017. Finally, after the implementation of the Decreto Dignitá in 2018 the
average hitting time decreased again to 9 years, with a small increase during the Covid
time. The pattern is very similar when we look at the expected hitting time from

12



unemployment and inactivity to permanent employment. The range of fluctuations
is higher as expected, oscillating between a minimum of 11 years to a maximum of
13.5 years from unemployment and between 12 years and 14.5 years from inactivity.
Overall, while the Jobs Act and the firm subsidies were not effective at reducing the
expected hitting times to permanent employment, the removal of the subsidies had a
significant backlash. The Decreto Dignitá instead played a substantial role in reducing
the expected hitting times from temporary employment, unemployment and inactivity.

5.1 Heterogeneity across categories of individuals

In this section we calculate the expected hitting times for different categories of indi-
viduals based on age, gender, geographical area of residency, and education. In Figure
3 we split the sample in two categories: young individuals aged 15-34 and adults, aged
35-64.

Figure 3. Expected hitting times for individuals aged 15-34 and 35-64.
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Note: The blue line refers to young individuals (age 15-34), while the red line refers to adults (age 35-64). The yellow shaded area identifies
the period of subsidies for the hiring of permanent employees, while the pink shaded area represents the Covid period. The vertical lines
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We observe some differences in the expected hitting times between the two cate-
gories, with young individuals taking less time on average to achieve permanent employ-
ment. The gap of approximately 1.5 years when starting from temporary employment
is evident in 2014, 2015 and 2016, while it seems to disappear at the expiration of the
firm subsidies. It opens up again in the beginning of 2018, with the expected hitting
times from temporary employment going down from 11.5 years to 8 years among young
individuals and from 12 to 9 years among adults. The expected hitting times among
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young workers decreased at the beginning of 2018, likely due to the fiscal incentives for
younger workers introduced by the Budget Law, while the one among adults decreased
after the implementation of the Decreto Dignitá. The gap is larger when starting from
unemployment and inactivity (2 years), with the expected hitting times ranging be-
tween 10 and 13 years among young individuals and between 12 and 14.5 among adults
when starting from unemployment. Similar patterns are present when starting from in-
activity with the range fluctuating between 11 and 14 years among young and between
13 and 15 years among adults.

In Figure 4 we considered females and males separately. The difference in the
expected hitting times is impressive: females take on average an additional 4 years to
reach permanent employment when starting from temporary employment. Over time
we also observe that the expected hitting time did not fluctuate much among men
(between 7 and 9 years), while it was very volatile among women (between 10 and 14
years). Although the expected hitting times increased for both males and females after
the expiration of the firm subsidies, the gap further increased to 5 years in the beginning
of 2018. Only after the implementation of the Decreto Dignitá, the times decreased
for both categories, but much more among women, and the gap reduced to 2 years.
Specifically, while it took approximately 8 years for men to transit from temporary to
permanent employment in 2019, it took approximately 10 years for women.

Figure 4. Expected hitting times for females and males.
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(c) INACT
Note: The blue line refers to females, while the red line refers to males. The yellow shaded area identifies the period of subsidies for the
hiring of permanent employees, while the pink shaded area represents the Covid period. The vertical lines indicate the timing of the Poletti
Decree, Jobs Act, Decreto Dignitá, respectively.

We report similar patterns when starting from unemployment and inactivity, with
men taking between 10 and 11 years, both when starting from unemployment and

14



inactivity. For women the range varies between 13 and 16 years when starting from
unemployment and between 14 and 17 years when starting from inactivity.

In Figure 5 we consider low-educated (primary and secondary level) and high-
educated (tertiary level) separately. As expected low-educated individuals take longer
to achieve permanent employment. While the gap was not statistically significant when
starting from a temporary position in 2014, it increased suddenly to approximately 4
years during the period of firm subsidies (2015/2016), where the time decreased signif-
icantly among high-educated individuals from all three states, while increasing among
low-educated individuals. Although the subsidies were opened to all employees, it seems
like firms tended to offer disproportionately more permanent contract to high-educated
workers. Th eexpected hitting times decreased for both categories after the implmen-
tation of the Decreto Dignitá, with the gap decreasing to 3 years.

Figure 5. Expected hitting times for low-educated and high-educated.
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(c) INACT
Note: The blue line refers to low-educated, while the red line refers to high-educated. The yellow shaded area identifies the period of
subsidies for the hiring of permanent employees, while the pink shaded area represents the Covid period. The vertical lines indicate the
timing of the Poletti Decree, Jobs Act, Decreto Dignitá, respectively.

In 2019 it would take 6.5 years for high-educated individuals to get a permanent job
starting form a temporary one, while it would take 9.5 years to low-educated individuals.
Similarly, it would take 9 years for high-educated individuals to get a permanent job
starting from unemployment or inactivity, while it would take 13 and 14 years to low-
educated individuals starting from unemployment and inactivity, respectively.

In Figure 6 we report the expected hitting times for individuals living in the North-
Center and in the South of the country. Once again the differences across these two
groups are astonishing. While the gap was approximately of 3.5 years in 2014 starting
from temporary employment, it increased during the period of firm subsidies to 6 years,
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due to an increase in the expected hitting times for workers in the South and a decrease
for workers in the Center-North. The subsidies seemed to have benefited disproportion-
ately more workers in the Center-North, whose average time to permanent employment
decreased from 8 to 7 years. At the same time, in the South the average time increased
from 11 to 13 years. At the expiration of the subsidies the average time increased
for both categories, until the implementation of the Decreto Dignitá. Afterwards the
average time decreased faster among workers in the Center-North, increasing the gap
to 5 years. In 2019 it would take 6 to 7 years for workers in the Center-North to get
a permanent job starting from a temporary one, while it would take approximately 10
years for people in the South.

Figure 6. Expected hitting times in the Center-North and South.
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(c) INACT
Note: The blue line refers to the South, while the red line refers to the Center-North. The yellow shaded area identifies the period of
subsidies for the hiring of permanent employees, while the pink shaded area represents the Covid period. The vertical lines indicate the
timing of the Poletti Decree, Jobs Act, Decreto Dignitá, respectively.

Despite the fluctuations over the period of observation, the gap between residents
in the Center-North and South has been persistent to 5 years for transitions from
unemployment and inactivity. In 2019 it would take 10 and 12 years respectively
fro people in the Center-North to get a permanent job starting from unemployment
and inactivity, respectively. For people in the South it would take 13 and 14 years,
respectively.

6 Discussion and concluding remarks

We propose the expected hitting time as a novel indicator, which comprehensively
embeds the changes in transition probabilities across all states determined by labour
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market policies, to assess the effect of the reforms. By providing a single value, it
allows policy makers to have an immediate understanding about the effectiveness of
the interventions.

When applied to the Italian labour market we find that the multiple reforms im-
plemented in the period 2013-2020 had quite strong effects on the expected hitting
times to permanent employment starting from temporary employment, unemployment
and inactivity. Moreover, we find large differences in the expected hitting times across
categories of workers, with females, low-educated and people living in the South taking
significantly longer to achieve permanent employment. Interestingly, we also discov-
ered that the effects of the reforms have been highly heterogeneous across categories of
individuals, with firm subsidies having benefited most high-educated and males, while
the Decreto Dignitá having benefited more females and low-educated.

Overall these sizable differences in the expected hitting times across categories of
individuals point to a very segmented labour market, in which the most vulnerable, i.e.,
low-educated, women and people living in the South, struggle the most to achieve the
dream of a permanent job.
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Appendix

A Bootstrap procedure

Given a sample of transitions X of cardinality N , the bootstrap procedure is composed
of three steps (Efron and Tibshirani, 1994, Chapter 6):

1. Draw B samples of cardinality N by sampling with replacement from X;

2. For every bootstrapped sample b estimate matrix Pb and the corresponding Q̃b;

3. Compute the standard errors of the transition rates q̃ij, σqij
as:

σqij
=

√√√√√ B∑
b=1

(
q̃ij,b − q̃ij

)2

B
,

where q̃ij,b is the (i, j) element of Q̃b and q̃ij is the average (i, j) element of all the
B bootstraps.

The test of zero difference between two transition rates and/or between two equi-
librium labour market shares is based on the bootstrap procedure suggested in Efron
and Tibshirani (1994, Chapter 16).
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B The Italian labour market

Following important labour market reforms in the 1990s and early 2000s, labor market
outcomes have improved substantially in Italy: employment and labor force partici-
pation rates have increased, and the unemployment rate dropped. But despite these
improvements, the Italian labour market is still under-performing compared to those
in most other European countries (OECD, 2019). Specifically, the participation rate
is still substantially below that in most other European countries, the unemployment
rate is higher, and the shares of temporary employment and self-employment are sig-
nificantly higher compared to the EU average (Table 1). The fast growing share of
temporary employment led to the implementation of several reforms over the years
with the goal to facilitate the transitions of individuals from temporary to permanent
employment, while reducing the unemployment (and inactivity) rate and the growing
share of self-employment7 (Boeri and Garibaldi, 2019; Di Porto and Tealdi, 2024).8 This
evidence provides support for considering five labour market states when applying our
methodology: inactive, unemployed, temporary employed, permanent employed and
self-employed.9

Table 1. Labour market characteristics for a select sample of European countries.

Country Self-employment Temporary-employment Unemployment Labour force participation
(% total employment) (% dependent employment) (% labour force) (% working age)

Greece 31.9 12.5 17.5 68.4
Italy 22.7 17.0 10.2 65.7
Portugal 16.9 20.8 6.7 75.5
Spain 15.7 26.3 14.2 75.0
United Kingdom 15.6 5.2 4.0 78.8
Ireland 14.4 9.8 4.5 73.1
Belgium 14.3 10.9 5.4 69.0
France 12.1 16.4 8.5 71.7
Germany 9.6 12.0 3.2 79.2

EU average 15.3 13.2 6.4 74.2

Source: OECD, 2019.

7The category of para-subordinate workers in Italy, i.e. individuals who are legally self-employed
but who are often “economically dependent” on a single employer, is relatively large. These workers
are disadvantaged relative to employees in terms of the welfare provisions that they are entitled to
receive (Raitano, 2018).

8Specifically, in March 2014 a labour market reform (Decreto Poletti) increased the flexibility of
temporary contracts; in March 2015 the Jobs Act changed the regulations of the open-ended contract,
by introducing firing costs increasing with tenure; and, finally, in July 2018 the Decreto Dignità
increased the rigidity of temporary contracts.

9Age, gender and education would be further interesting dimensions to explore, but are outside the
scope of this paper.

22


	Introduction
	Methodology
	Transitions with K states
	Seasonality

	Hitting times and absorption probabilities
	Empirical implementation

	Institutional background
	Data 
	Results
	Heterogeneity across categories of individuals

	Discussion and concluding remarks 
	Bootstrap procedure 
	The Italian labour market
	Toy model
	Production function
	Wages
	Optimal level of different types of workers
	The transition rates from temporary to permanent job
	The Cobb-Douglas case with perfect competition
	The case where total production does not change


