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Executive Summary

Consistently with the objectives and the mandate assigned to the project “Innovative Datasets and Models for
Improving Welfare Policies”, funded by the European Commission, DG Employment, Social Affairs and Equal
Opportunities, this report presents the main results of original quantitative studies about the evolution of the Italian
labour market in the last decades and about simulations on individual labour market and pension prospects up to
2050.

These studies have been carried out by means of the information provided by the new innovative panel dataset AD-
SILC – built merging for Italy EU-SILC survey data with longitudinal information provided by administrative archives
managed by INPS –, that allows to reconstruct individuals’work and life patterns by controlling for a much higher num-
ber of variables than those included in both original INPS and SILC datasets.

Simulations about pension and labour market individual prospects have been carried out by using the dynamic micro-
simulation model T-DYMM, developed together by the Treasury Department of the Ministry of the Economy and
Finance and the Giacomo Brodolini Fundation, in order to provide a supporting toolkit for helping policy makers in
their decisional process and for improving the effectiveness of public policy evaluation in the field of labour market
analysis and social security programs.

This report summarizes the main results achieved by the project. In particular, after a detailed description of the AD-
SILC dataset (chapter 1), the main evidences – found by using the new dataset – about the evolution of the Italian
labour market in past years are shown, focusing in particular on the dynamic of earnings distribution (chapter 2), on
individual transitions among the various working statuses (chapter 3) and on the adequacy of contributions accumu-
lated by cohorts of workers belonging to the new notional defined contribution pension scheme (chapter 4). In the
second part of the report the characteristics and the main results of the simulations carried out by the new model T-
DYMM – built using AD-SILC as its main database – are presented, explaining in particular the structure of the model
(chapter 5) and the main results of the simulations, concerning the individual performances on the labour market
(chapter 6) and the adequacy of the pension benefits that individuals will be entitled to (chapter 7).
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CHAPTER 1

The features of the AD-SILC dataset

1.1 Introduction
Currently in Italy a wide longitudinal dataset that records the same individuals for several years collecting information
about socio-economic variables (e.g. wages, occupation, sector, education) is missing. The datasets available at this
time strongly limit the possibility to study long-term trends of the labour market at the individual level, as they fail to
observe individual working histories across years. Hence, the first aim of this research project has been to fill this severe
deficiency developing a unique and innovative dataset named “Administrative SILC”, henceforth AD-SILC.

AD-SILC matches longitudinal information from several administrative archives gathered by INPS (National Institute of
Social Security) with survey data collected by ISTAT (the Italian National Institute of Statistics). In particular, very
detailed micro-data from the 2005 cross-sectional wave of the IT-SILC survey (i.e. the Italian database of the European
Union Survey on Income and Living Conditions – EU-SILC, which includes more variables than those collected in EU-
SILC) have been merged with information collected in the administrative archives managed by INPS, which record var-
ious characteristics of private and public employees, self-employed, recipients of unemployment benefits and retirees,
since the beginning of their working life. Besides the inclusion of this retrospective information from INPS to IT-SILC
individual data (i.e. since the beginning of the working career up to 2005), a further “forward-looking section” includ-
ing information up to 2009-2010 has been added to the new panel dataset.

Therefore, this new dataset will permit researchers and stakeholders to reconstruct single individuals’ work and life
patterns allowing to control for a greater number of variables than those originally included in the administrative
archives and the IT-SILC datasets, overcoming the harsh drawback due to the unavailability of proper panel data. In
particular, the AD-SILC dataset will consent to carry out detailed analyses about the long-term evolution of the work-
ing conditions of a large sample of individuals and also to analyse the main socio-economic individual characteristics
related to their trajectories on the labour market.

AD-SILC has been extensively used in all the analyses shown in this report, and in particular the study of the Italian
labour market performances at the individual level over the last decades presented in Section I, which focus on the
dynamic of earnings distribution (Chapter 2), the individual transitions between various working status (Chapter 3),
and the adequacy of contributions accumulated by cohorts of workers belonging to the new notional defined contri-
bution pension scheme (Chapter 4).

Furthermore, building on the new database, the dynamic micro-simulation model T-DYMM for the evaluation of the
Italian pension system and fiscal policy changes has been constructed.To this aim, the AD-SILC dataset has been used
to reconstruct the information relevant for computing the future pension benefits, for both people enrolled to the old
earnings-related scheme and to the new notional defined contribution system, and to estimate the labour market
dynamics and the demographic processes. The main features and outcomes of T-DYMM will be presented in Section
II (Chapters 5-7).

Chapter 1 presents in detail the characteristics of the AD-SILC dataset. First, the limits of current available datasets for
the analysis of medium and long-term trends on the labour market and the huge improvements allowed by the AD-
SILC database will be discussed in section 1.2, also presenting a short review of the main descriptive results found by
studies using past longitudinal datasets so far available. Then section 1.3 will show the main features and contents of
IT-SILC and of the various administrative archives that will compose the AD-SILC dataset, while the procedures fol-
lowed for assembling AD-SILC will be shown in section 1.4. This section will explain in detail the merging procedure
and the procedures chosen for building an “annualized” version of AD-SILC, i.e. a version where in each year a single
record for each individual in the sample is provided, instead of the multiple records per year of the original dataset.
Section 1.5 concludes summing up the main advantages of using AD-SILC for analysing the Italian labour market
dynamics in the last decades.



1.2 The limits of current databases for analysing individual working histories
Assessing individual working histories, and in particular their transitions among different working status, requires the
availability of a longitudinal micro dataset – i.e. the same individual has to be observed for many years – including
detailed information about the socio-economic characteristics of interviewed people. However, as mentioned above,
a database with such features has not been available for Italy up until now.

Currently, longitudinal information are provided by two different sources:

1. Administrative datasets: e.g. INPS archives, Register of Active People and Register of Retired (Casellario degli
Attivi e Casellario dei Pensionati).

2. Survey datasets: for instance, panel data provided by the SHIW biannual survey carried out by the Bank of
Italy, the PLUS survey carried out by ISFOL or the longitudinal surveys covering EU countries ECHP and EU-
SILC managed by EUROSTAT (ISTAT for the Italian version).

Both sources have pros and cons. The main merit of administrative datasets concerns their very wide coverage (on
occasion they collect information about the whole reference universe) and the very long time span considered; usu-
ally administrative archives observe the individual from the moment he/she enrolls into the group followed by the
archive (e.g. he/she becomes a private employee or an unemployment benefit recipient). However, they usually collect
only information needed for administrative scope, so they do not record crucial information relevant to deeply analyse
the labour market issues. For instance, in the INPS archives employees are followed for the whole working life, but the
individual educational attainment and marriage status are not recorded, so that the main determinants of workers’
outcomes cannot be estimated.

On the opposite, panel surveys record dozens of individual characteristics, but they usually follow workers only for a
short time span and/or have a very limited sample size. For instance, the EU-SILC dataset is based on a rotation scheme
where individuals are followed for 4 years at most, while the panel quota of the SHIW dataset has a limited sample size,
that makes very difficult in-depth analyses of specific groups of workers.

Looking at the outputs from the existing databases highlights the capability and the limits of both administrative and
survey datasets and the huge progress achieved by building AD-SILC.

As already said, administrative sources observe only individuals belonging to a specific category followed by the
archive. On one hand, INPS registers collect information only about individuals paying contributions to INPS (i.e. pri-
vate employees, parasubordinate workers1, craftsmen, dealers and farmers, recipients of unemployment benefits),
excluding public employees and self-employed professional who pay contributions to different pension funds
(INPDAP for public employees, private funds autonomously managed by their association for professionals)2.
Consequently, looking only at INPS archives does not provide information on why individuals disappear from the
archives, i.e. if their disappearance is due to exit from the labour force (for discouragement, retirement, entry in the
black economy or unemployment without being entitled to benefits) or to enrolment in a job whose pension contri-
butions are not paid to INPS (i.e. into the public sector or self-employment into professional categories managing a
specific pension fund3). On the other hand, currently only INPS archives allow to track longitudinal individual careers
for several years. As a consequence, any analysis of individual transitions among the different working status in the
medium term and of the average length of temporary jobs carried out without AD-SILC had to deal with such draw-
backs.4
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1 Parasubordinate work (collaborazioni coordinate e continuative or collaborazioni occasionali or collaborazioni a progetto) is a
form of employment which is intermediate between self-employment and subordinate work, hence the term parasubordi-
nate (or quasi-subordinate). Parasubordinate workers contribute to the INPS fund Gestione Separata.

2 As will be stressed later, the administrative archives used for building the AD-SILC dataset include also archives of profession-
als, retirees and public employees.

3 Professionals belonging to a category without a specific fund are compelled to enrol to INPS, specifically to the Gestione
Separata, where, over them, also parasubordinate workers are compelled to pay contributions.

4 The Employment in Europe 2007 report, sponsoring new studies about transitions among different contractual arrangements
in order to assess the implementation of flexicurity strategies, argues that the main difference between flexibility and precar-
iousness really depends on the length of the period involuntarily spent in flexible jobs.



A large sample of INPS archives covering years from 1985 to 2004 has been provided to researchers in past years5.
These archives record parasubordinate workers since 1996 (the year of introduction of the Gestione Separata, the spe-
cific INPS fund where parasubordinate pay contributions), but only since 1999 it is possible to distinguish parasubor-
dinates from professionals enrolled to the Gestione Separata. Furthermore, only since 1998 INPS archives record if
employees work with temporary or permanent arrangements.

Out of these data in the INPS archives, detailed studies about the working status transitions of individuals that started
working as parasubordinate in 1999 or as temporary or permanent employees in 1998 until 2004 have been carried
out in past years (Lucidi and Raitano, 2009; Raitano, 2010). However, as said before, the INPS panel lack of information
on individual characteristics (namely, education), which are crucial to better understand the transition mechanism, and
does not collect information about public employees and professionals.The main results of these studies – to be com-
pared to those presented in Chapter 3 of this report – are the following.

Concerning individuals starting to work in 1999 as parasubordinate collaborators (Figure 1.1), results show that the
share of collaborators among the selected cohort decreases with time6: that is, the higher the distance from the year
of entrance in the labour market, the lower the share of collaborators. Nevertheless, this share is always significant. One
year after entering the labour market, 44.2% of the sample is composed by parasubordinate workers, down to 12.8%
after 5 years. Confirming this trend, we observe that the share of collaborators transiting into private employment
arrangements rises from 14% in the first year to 32.8% after 5 years. However, about 2/5 of these individuals become
fixed-term rather than open-ended employees. One year after entering the labour force, the percentage of collabora-
tors obtaining an open-ended contract is about 9%, whereas 5 years later the probabilities of holding a fixed-term con-
tract (as a collaborator or a fixed-term employee) and being in an open-ended position are more or less the same
(23.5% versus 22.1%).

Fig. 1.1: Working statuses in 1999-2004 of individuals starting to work in 1998 as parasubordinate collaborator and
aged 15-39 (% values).

Source: elaborations on INPS data
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5 The WHIP dataset used in several papers studying individual dynamics of Italian private employees is based on a longitudinal
sample provided by INPS for the period 1985-2004.

6 Job statuses recorded in all tables and figures presented in figures 1.1-1.2 and in table 1.1 are the following: open-ended and
fixed-term employees in the private sector, parasubordinate collaborator, other (i.e. receiving an unemployment benefit or the
CIG or being enrolled to INPS funds for craftsmen, farmers or traders; such modality is not available in 2003-2004 for individ-
uals starting to work as parasubordinate and in 2004 for individuals starting to work as private employees) and missing (i.e.
individuals which are not recorded in that year in any INPS archive).
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However, the vulnerability of atypical labour positions cannot be explained only by looking at the transition probabil-
ity from parasubordinate jobs to private employment. This is mainly due to the fact that the mode of the probability
distribution corresponds to the modality “other”(with values around 50%).Within this modality, different typologies of
destinations are included: here are considered both workers having improved their perspectives, as those who
obtained an open-ended contract in the public sector, and individuals that have worsened their status (e.g. people
moving from an atypical position to the illegal labour market or to unemployment without being eligible to receive
benefits, or even having left the labour force because discouraged). Considering that, in recent years, the public sector
has not been able to stabilize a significant number of atypical workers, probably the vast majority of individuals tran-
sited to “other” did not improve their working condition.

Concerning individuals starting to work as temporary employees (Figure 1.2), it has to be pointed out that after one
year from the first enrolment as a fixed-term employee, 16.5% of the sample gets an open-ended contract, while 3/5
still has a temporary arrangement (21.2% disappears from the sample, being absent in all INPS archives). However, after
6 years almost half of them (46.7%) gets a permanent job, while around 17% still has a flexible arrangement (and a fur-
ther 3.1% becomes a parasubordinate collaborator). As discussed about collaborators, it has to be stressed that a huge
part of 33.6% included after 6 years in the modality “other” could be trapped in a disadvantaged working status (or
could have dropped out of the labour force).

Fig. 1.2: Working statuses in 1999-2004 of individuals starting to work in 1998 as fixed term-employee and aged
15-39 (% values).

Source: elaborations on INPS data

Further, observing fixed-term employees a striking feature emerges (Figure 1.2): after 3 years moving probabilities
remain nearly constant. Such evidence suggests that only a share of workers (maybe those having proper skills or
employed in a more dynamic sector) are able to obtain a permanent job in the medium run, while an equivalent share
of workers remain trapped in a disadvantaged status also in a longer period (apart from some few individuals whose
job content is intrinsically fixed-term, e.g. sportsmen or people working in the show business).

However, because of the remarked limitations of INPS dataset (where educational attainments and variables related
to firms are not recorded) it is not possible to infer in a robust way which are the main determinants of the risk to be
trapped in a disadvantaged working status.

Besides, it is very interesting to observe the transitions of individuals entered in the labour force as open-ended
employees. In Italy a permanent contract is usually considered as a strong insurance against the risk to move to a dis-
advantaged status. However, the evidence clearly contrasts such statement (see Table 1.1): around 35% of individuals
hired on a permanent base changes their status after one year (20.7% are not anymore recorded into INPS archives,
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15% moves to a less favourable contractual arrangement), whereas after 6 years from the entry in the labour force only
around 50% still works as open-ended employee.

This high frequency of interruptions of permanent job relationships seems to be dependent on the specific Italian pro-
ductive system: actually, most of Italian workers is employed by small firms (with less than 15 workers), which, on the
one hand, are characterized by a very high mortality rate (when firms close individuals lose their job, even if they were
hired on a permanent basis) and, on the other hand, are not constrained to reinstate employees in case of unfair dis-
missal (the cost of firing could then be not too much expensive). However, since INPS archives do not record variables
about firms’ size it is impossible to analyze which groups of permanent workers are more exposed to the risk of wors-
en their job status.

Tab. 1.1: Destinations of workers that joined the workforce in 1998 as open-ended employees in the private sector;
age group in 1999: 15-39.

1999 2000 2001 2002 2003 2004

Open-ended employees 65.3 59.5 56.9 54.5 53.3 51.4

Fixed-term employees 12.1 10.9 12.1 12.5 11.9 12.6

Collaborators 0.6 1.1 1.5 2.0 2.5 1.9

Other 1.4 2.7 3.7 4.6 4.9 n.a.

Missing 20.7 25.8 25.8 26.4 27.4 34.0

Total 100.0 100.0 100.0 100.0 100.0 100.0

Source: elaborations on INPS data

A risk for future instability also for those individuals starting to work as open-ended employees is evident observing
figures 1.3 and 1.4 where, with respect to the cohort of individuals starting to work in 1998, the probability to
become fixed-term employees or going away from the INPS archives are computed according to the initial contrac-
tual arrangement. The probability to move after 6 years to a temporary job is only slightly higher for who began to
work as fixed term (16.6% vs 12.6; see figure 1.3), while the probability to exit from the INPS archives is nearly the
same (see figure 1.4).

Fig. 1.3: Probability to get a fixed-term arrangement for individuals entered in the workforce as private employees
in 1998 by their arrangement in 1998.

Source: elaborations on INPS data
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From these analyses (Lucidi and Raitano 2009, Raitano 2010) it clearly emerges that for some groups of workers –
maybe the most vulnerable: women, in particular those who live in the South, and the oldest (and very likely the less
skilled) – the status of collaborators or temporary employees does not seem merely provisional. On the contrary, for
such workers, if we consider (as it seems right to do in most cases) in a disadvantaged status also who is “missed” by
INPS archives, flexible employment often seems a persistent status7. Anyway, conversely to the widespread belief of a
high rigidity of the Italian labour market – due to high guarantees advantaging open-ended employment – it emerges
also a high vulnerability (in terms of risks to downgrade to worse statuses) that affects a sensible share of individuals
starting to work through permanent arrangements.

Fig. 1.4: Probability to be absent in INPS datasets for individuals entered in the workforce as private employees in
1998 by their arrangement in 1998.

Source: elaborations on INPS data

Administrative datasets, due to the their large sample size, are very suited for analysing working trajectories of
cohorts entered in the labour market in a given year. Survey datasets, adding information about some main individ-
ual characteristics (e.g. education, occupation) are instead well suited for studying the transitions among working
statuses of the whole labour force. However, the large IT-SILC panel follows individuals for at most 4 years (i.e. 3 years
since the first record), hence preventing from observing medium and long term individual dynamics on the labour
market.

Anyway, looking at the transition matrix identifying the probabilities (i.e. row sample frequencies) to end in 2007 in dif-
ferent working conditions – open ended or fixed term employment, self-employment (including parasubordinate
jobs), unemployment and inactivity – according to the working condition in 2005, interesting outcomes emerge (Table
1.2)8.

Among permanent employees in 2005, as expected, a higher status persistence is found, but a reasonable share of the
stock of permanent employees (here including also people working in the public sector) downgrades towards worse
working statuses. Moreover, it is confirmed an around 50% probability to move from a fixed term to an open-ended
employment arrangement in a three year period.
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7 Such conclusion is in line with Corsini, Guerrazzi (2007) which, studying transitions of temporary employees residents in
Tuscany in 2000-2004, argue that getting a permanent contract is not at all the rule and is much less likely for women and old-
est workers.

8 Inactive people in 2005 and individuals active in 2005 and retired in the subsequent two years are excluded from the sample.
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Tab. 1.2: Workers’ transitions among different statuses in the period 2005-2007 (row percentages).

2007

Open-ended Fixed-term Self employed Unemployed Inactive
employee employee employed

Open-ended employee 88.0 3.6 3.5 2.2 2.7

2005 Fixed-term employee 47.4 36.9 5.9 5.1 4.8

Self employed 5.1 1.9 85.3 4.0 3.7

Unemployed 17.6 11.4 6.5 41.4 23.1

Source: elaborations on IT-SILC longitudinal 2005-2007

Transition matrices show working conditions in two points: it is interesting to observe also what happens in the mid-
dle (Table 1.3), i.e. in 2006, because in Italy very frequent movements among statuses seem to emerge and observing
transitions only among two specific years could understate the frequencies of workers’ upgrades (i.e. temporary
employees which obtain a permanent contract) and downgrades (employees losing their permanent status). Actually,
the frequency of movements is fairly higher if we observe all yearly transitions: in a three years period downgrades
rises from 12% to 14.8% and upgrades from 47.4% to 49.8%, then suggesting very short termed movements towards
different contractual arrangements. As expected, females are more at risk than males and the frequency of upgrades
increases with education, whereas the frequency of downgrades decrease with education.

Tab. 1.3: Downgrade and upgrade from employment arrangements in a three year period, by gender and education

Total Gender Education

Female Male Lower Upper Tertiary
secondary secondary

Share of permanent employee in 2005 
experiencing the loss of this status 14.8 15.6 14.3 18.2 13.3 11.0
in the period 2006-2007

Share of fixed-term employee in 2005 
working at least once as open-ended 49.8 47.4 52.1 44.6 52.4 60.1
employee in the period 2006-2007

Source: elaborations on EU-SILC longitudinal 2005-2007

The main results presented from studies using the existing longitudinal datasets clearly show the drawbacks of
both longitudinal administrative and survey datasets – the former only cover individuals belonging to a specific
subgroup and does not collect relevant information, the latter have short time span and often low sample sizes –,
that seriously limit the possibility to effectively analyse long-term trends and labour market policies. At the same
time, the above mentioned advantages of the two typologies of data sources – very long time span of administra-
tive archives, collection of thousands of variables by survey data – are complementary. Hence, the rationale behind
this research project has been matching sample and administrative datasets in order to improve information avail-
able to researchers for assessing micro dynamics on the labour market in a long-term perspective in Italy. The next
section presents the main features of the datasets that have been merged for building the new innovative retro-
spective panel AD-SILC.

1.3 Variables collected in IT-SILC and in Italian administrative datasets
The dataset AD-SILC has been built merging longitudinal data from administrative archives, reporting information on
all the individuals belonging to the specific group recorded by the archive (e.g. private employees or professionals),
with micro-data collected in the 2005 cross-section of IT-SILC, the Italian version of the EU country survey EU-SILC.

11 The features of the AD-SILC dataset
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Hence, the dataset links thousands of information at personal and household level recorded in IT-SILC 2005 with the
information on the individuals working histories collected in the administrative archives.The time span of the dataset
goes from the beginning of the individual working life (i.e. since the moment he/she starts to belong to a specific
group) up to 2009-2010.

IT-SILC 2005 collects the variables common to the different waves of EU-SILC in all EU Member States9, plus dozens of
additional variables not collected in the European questionnaire and mostly related to Italian national specificities (e.g.
particular typologies of cash welfare benefits, the precise contractual arrangements – allowing to distinguish parasub-
ordinates which are included among the self-employed in the EU version –, and more detailed individual educational
attainments)10. The information in IT-SILC 2005 are collected both at individual and household levels, that is for each
individual interviewed, the information relative to the other members of the household are also provided.

At individual level, EU-SILC records information about main demographic characteristics (e.g age, sex, marital status,
citizenship), about educational attainments and health conditions, and it also collects detailed information about the
characteristics of the working activity and incomes (net and gross from taxes) from different sources (e.g. employment,
self-employment, capital, welfare transfers). At the household level, all sources of family income are collected (gross
and net from taxes) together with detailed information about dwellings and about possible sources and indicators of
financial economic and social vulnerability of the household (e.g. arrears on utility bills or the capacity to keep ends
meet). Hence, IT-SILC provides some time-invariant variables (or variables that change very slowly over time and for
which usually it is possible to reconstruct the retrospective information at the moment of the change, e.g. the change
in the marital status) that can be linked to administrative datasets in order to enrich their representativeness of the
Italian workers population.

Furthermore, we decided to link administrative archives with the 2005 EU-SILC cross-sectional wave since it includes a
specific section on the characteristics of the family of origin for individuals aged 25-6411. This additional information
allows analysing in-depth social mobility in the Italian labour market, and observing whether individuals from differ-
ent backgrounds experience different working patterns once entered in the labour market.

In order to build the AD-SILC dataset we used various administrative archives, provided by INPS (collecting informa-
tion also about individuals not paying contributions to INPS funds, i.e. public employees and self-employed enrolled
to the private fund managed by their professional association). These datasets, and the variables included, are the fol-
lowing:

� EC_INPS: collecting information up to 2010 about all workers paying contributions to INPS funds, i.e. private
employees, farmers, dealers, craftsmen, parasubordinate workers and professionals without a private fund
managed by their association. The reference unit in EC_INPS is the individual’s working relationship in the
year; this means that individuals that have more than one work relationship in a year (or experiencing during
the year periods receiving unemployment benefits or maternity and sickness allowances) present more than
one record per year.

� In EC_INPS the following variables are recorded for each year: age; year of birth and (eventually) of death; sex;
the province of birth and the nation of birth for individuals born abroad; the date of start and end of each
work relationship or of each period receiving unemployment benefits, sickness or maternity allowances; the
number of weeks of contributions referred to each work relationship or the number of weeks during which
the benefit is paid; the fiscal code of the firm (in case of private employees); the province where the
individual works; the gross wage (i.e. including also workers’ contributions) paid each year for each work
relationship; the amount of welfare benefits; the specific INPS funds where the individual pays contributions
(this variable allows to distinguish private employees, parasubordinate, farmers, craftsmen and dealers); the
specific type of contributions paid to INPS, that allows to distinguish periods spent as workers from periods
spent receiving unemployment benefits, sickness allowances and maternity allowances; the workers’
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9 See the technical guide of EU-SILC 2005 provided by EUROSTAT “Description of SILC User Database Variables: Cross-sectional
and Longitudinal. Version 2006.1 from 01-03-08”.

10 See the technical guide of IT-SILC 2005 provided by ISTAT “UDB IT-descrizione integrativa variabili ver 2005-1 del 22-11-07”.
11 The specific contents of the 2005 module about the characteristics of the origin family are presented in the technical guide

by EUROSTAT “Description of SILC User Database Variables Secondary Target Variables: Module 2005, Inter-generational trans-
mission of poverty”.



qualification, that refers to employees and allows to distinguish managers, white-collars, blue-collars,
apprentices and, since 1998, individuals working with part-time and fixed-term employment arrangements.

� AZ_INPS: collecting firms’ characteristics up to 2009. This dataset can be merged to EC_INPS through the
fiscal code of the firm.The variables recorded for each year in this archive are the following: the sector of the
firm (classified through 3 digits ATECO); the type of the firm (distinguishing single firms, “mother firm” and
“daughter firm”); the number of workers in the holding and in the local unit of the firm.

� EC_NOINPS: built on the basis of the Registers of Active Workers, it collects for each year up to 2009
information about individuals not enrolled to INPS funds, i.e. public employees and professionals enrolled to
the private fund managed by their association (e.g. lawyers, architects, dentists, psychologists). For these
workers the following information are recorded: age; sex; the eventual date of death; the specific fund
(allowing to distinguish public employees and the different typologies of professionals); the number of
weeks of contribution; the gross wage; the date of start and end of the work relationship.

� PENSIONI: collects for the period 2005-2009 yearly information about people receiving a pension benefit.
The following variables are recorded: sex; age; the eventual date of death; the starting date of retirement; the
monthly gross amount of the pension benefit; the region of residence; the professional status before
retirement (i.e. employee or self-employed); the seniority at retirement (computed in weeks); the typology of
pension benefit, that allows to distinguish old age, survivor, invalidity and social pensions.

1.4 The procedures for building the AD-SILC dataset
The merging procedure between administrative and survey data has followed the rules regulating the SISTAN, i.e. the
Italian National Statistical System. These rules state that Institutions members of SISTAN are allowed to exchange
among themselves statistical information, including sensible data (as fiscal codes12) for research purposes.

INPS and ISTAT are members of SISTAN, so they can exchange data including fiscal codes (that are blanked in the
datasets provided to the public). Hence, the merging procedure started with the official request by INPS to receive the
SISTAN version of IT-SILC 2005, i.e. that including fiscal codes. By using such fiscal codes (i.e. a unique key characteriz-
ing all residents in Italy) of individuals sampled in IT-SILC, INPS selected all records available in the four administrative
archives (see previous section) respondent to the same fiscal codes. After the matching procedure, the fiscal codes
have been replaced by individual identification key in compliance with disclosure procedures.

Hence, by using such identification key, and by merging employees’ and employers’ features by means of firms’ codes
(made anonymous by INPS), the four aforementioned administrative archives have been merged in a single very large
administrative dataset. Afterwards, again by means of the identification key, cross-sectional information recorded by
IT-SILC has been linked to the longitudinal variables recorded by administrative archives for each individual that has
been registered in his/her life in the INPS workers’ archives or in the Register of Active Workers or in the Register of
Retired (Casellario Centrale degli Attivi and Casellario Centrale dei Pensionati).

Once the merging procedure has been completed, the retrospective panel AD-SILC has been built.AD-SILC includes lon-
gitudinal information about individuals’working histories since their entry in the labour market up to 2009 (2010 for the
bulk of private employees), together with time-variant variables collected in 2005 and some basic time-invariant vari-
ables recorded by IT-SILC (namely the highest education attainment and the year when such degree was obtained). AD-
SILC is an unbalanced panel because, by definition, individuals are followed for a different number of years.

The retrospective unbalanced panel size amounts to 1,162,045 observations, referred to 43,388 individuals recorded
at least once in one of the administrative archive (individuals sampled in IT-SILC and absent in administrative archives
are children and people never active). The number of observations recorded in each year is shown in Table 1.4. The
large increase in the number of observations since 2005 is due to the fact that information provided by the Register of
Retired are available only since that date; anyway it has to be stressed that the Register of Retired includes also retro-
spective variables – i.e. the date of the retirement, the previous job (employee or self-employed), the seniority at the
retirement – so that such archives provide very relevant information also regarding years prior to 2005.
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It has to be remarked that the unit of reference of the EC_INPS archive is the job relationship an individual had during
a year. Indeed, each worker can have more than one record (i.e. a row in the dataset) for each year, hence the total num-
ber of observations exceeds the number of individuals surveyed each year. Considering only one individual record for
each year we observe the number of individuals sampled in IT-SILC for which administrative archives provide informa-
tion every year. The total number of individual observations amounts to 816,332 and their distribution up until 2010
is show in Table 1.5.

Tab. 1.4: Number of observations in AD-SILC by year

Year Values % Year Values % Year Values %

1927 1 0.00 1957 4,346 0.37 1985 20,806 1.79

1928 1 0.00 1958 5,041 0.43 1986 20,472 1.76

1931 2 0.00 1959 5,764 0.50 1987 20,825 1.79

1932 3 0.00 1960 6,378 0.55 1988 21,049 1.81

1933 3 0.00 1961 7,184 0.62 1989 21,626 1.86

1934 6 0.00 1962 7,794 0.67 1990 26,134 2.25

1935 5 0.00 1963 8,436 0.73 1991 22,222 1.91

1936 5 0.00 1964 8,562 0.74 1992 22,238 1.91

1937 8 0.00 1965 9,277 0.80 1993 20,816 1.79

1938 12 0.00 1966 9,829 0.85 1994 20,229 1.74

1939 19 0.00 1967 10,488 0.90 1995 20,463 1.76

1940 27 0.00 1968 11,098 0.96 1996 24,603 2.12

1941 42 0.00 1969 11,643 1.00 1997 24,717 2.13

1942 64 0.01 1970 12,073 1.04 1998 25,341 2.18

1943 97 0.01 1971 12,454 1.07 1999 26,187 2.25

1944 116 0.01 1972 14,111 1.21 2000 27,225 2.34

1945 129 0.01 1973 14,998 1.29 2001 28,102 2.42

1946 148 0.01 1974 18,310 1.58 2002 28,853 2.48

1947 199 0.02 1975 17,466 1.50 2003 29,047 2.50

1948 258 0.02 1976 18,356 1.58 2004 29,074 2.50

1949 351 0.03 1977 18,042 1.55 2005 53,166 4.58

1950 475 0.04 1978 18,286 1.57 2006 53,622 4.61

1951 624 0.05 1979 18,505 1.59 2007 55,229 4.75

1952 985 0.08 1980 19,483 1.68 2008 55,606 4.79

1953 1,112 0.10 1981 20,102 1.73 2009 55,818 4.80

1954 1,503 0.13 1982 20,385 1.75 2010 29,081 2.50

1955 1,970 0.17 1983 20,356 1.75

1956 2,334 0.20 1984 20,228 1.74 Total 1,162,045 100.00

Source: elaborations on AD-SILC dataset

Since 1996 INPS archives, and consequently AD-SILC, are able to distinguish parasubordinate workers, who since then
have been obliged to pay pensions contributions. Furthermore, since 1998 the variable about the job qualification
allows to distinguish open-ended and fixed-term employees. As a result, these data make it possible to study the per-
sistence of workers in atypical contractual arrangements. However, it has to be pointed out that administrative
archives present some limits about the precise measurement of atypical workers.

On one hand the administrative archives lead to an overestimation of parasubordinate workers as conventionally in
the EC_INPS archive the individual parasubordinate work relationships are recorded as expiring at 31/12 each year;
hence the loss of parasubordinate relationship is underestimated. In other words, the individuals changing working
status can be identified (because the record about the new work relationship is collected), but people moving from
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a parasubordinate job to inactivity (or to unemployment without being eligible to benefit) are not identifiable in the
data.

On the other hand, the administrative archives lead to an underestimation of fixed term-employees, as the duration of
the contract is recorded for private employees only; consequently we are not able to distinguish fixed-term and open
ended public employees.

Tab. 1.5: Number of individuals surveyed in AD-SILC by year

Year Values % Year Values % Year Values %

1927 1 0.00 1957 3,146 0.39 1985 14,528 1.78

1928 1 0.00 1958 3,535 0.43 1986 14,682 1.80

1931 1 0.00 1959 4,051 0.50 1987 15,124 1.85

1932 2 0.00 1960 4,476 0.55 1988 15,429 1.89

1933 2 0.00 1961 4,953 0.61 1989 15,666 1.92

1934 2 0.00 1962 5,470 0.67 1990 15,813 1.94

1935 2 0.00 1963 5,833 0.71 1991 15,935 1.95

1936 2 0.00 1964 5,990 0.73 1992 15,887 1.95

1937 4 0.00 1965 6,576 0.81 1993 15,432 1.89

1938 5 0.00 1966 7,013 0.86 1994 15,366 1.88

1939 10 0.00 1967 7,358 0.90 1995 15,453 1.89

1940 14 0.00 1968 7,723 0.95 1996 18,603 2.28

1941 24 0.00 1969 8,127 1.00 1997 18,671 2.29

1942 29 0.00 1970 8,516 1.04 1998 19,153 2.35

1943 50 0.01 1971 9,079 1.11 1999 19,736 2.42

1944 64 0.01 1972 9,834 1.20 2000 20,315 2.49

1945 75 0.01 1973 10,561 1.29 2001 20,850 2.55

1946 95 0.01 1974 12,057 1.48 2002 21,326 2.61

1947 131 0.02 1975 12,399 1.52 2003 21,494 2.63

1948 169 0.02 1976 12,836 1.57 2004 21,565 2.64

1949 245 0.03 1977 13,013 1.59 2005 34,709 4.25

1950 341 0.04 1978 13,446 1.65 2006 35,155 4.31

1951 432 0.05 1979 13,939 1.71 2007 35,525 4.35

1952 572 0.07 1980 14,436 1.77 2008 35,637 4.37

1953 746 0.09 1981 14,586 1.79 2009 35,164 4.31

1954 983 0.12 1982 14,533 1.78 2010 19,998 2.45

1955 1,238 0.15 1983 14,506 1.78

1956 1,480 0.18 1984 14,404 1.76 Total 816,332 100.00

Source: elaborations on AD-SILC dataset

As said before, the reference unit in the EC_INPS archives (the main one covering private employees) is each individ-
ual’s working relationship in a given year. This means that individuals that have more than one work relationship in a
year, or working contemporaneously as employees and parasubordinate or experiencing also periods receiving unem-
ployment benefits or maternity and sickness allowances present more than one record per year.

We then decide to build a second version of the AD-SILC dataset that can be very useful for analysis. This version con-
siders the year as the observed time span (see Chapters 2-4), and keeps one record for each individual per year. In order
to keep a single individual record (sample dimension is the one shown in Table 1.5), information changing during the
year have been summarized: for instance total yearly earnings from different sources and total weeks of contributions
from the possible various jobs have been computed and also a number of dummies has been included to record the
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occurrence of possible time-variant events during the year (e.g. having spent some weeks in unemployment or hav-
ing been in maternity).

The main challenge has been the choice of which job status to assign as yearly status, as job statuses and contractual
arrangements could change during the year. Here we choose to follow two different strategies. The first one records
the individual condition at the end of each year (in December) as the yearly working status; this strategy was adopted
in most of the analyses of Chapter 3 about working transitions.The second strategy identified as the annual status the
prevalent condition during the year, i.e. the condition characterized by the highest number of contribution weeks
and/or labour incomes. This approach has been adopted for carrying out estimates on workers’ dynamics needed to
build the labour market module of the micro-simulation model T-DYMM.

1.5 Conclusions: the main pros of AD-SILC
In this research project a unique dataset, called AD-SILC, was built merging micro-data collected in the 2005 wave of
IT-SILC and information recorded at the individual level in different administrative archives, i.e. INPS archives (concern-
ing workers – employees, farmers, self-employed and parasubordinate – and employers) and the Registers of Workers
and Retired.

Compared to existing datasets, AD-SILC presents several advantages, the main ones are the following:

1. It contains both individual time-variant variables on the working conditions during the whole working
career (collected in administrative Archives) and individual socio-demographic characteristics surveyed by
IT-SILC in 2005 (both time-invariant and time-variant).

2. Being based on INPS Archives and on Registers of Workers and Retired, it includes information on all typolo-
gies of jobs. Consequently, all kinds of workers’ transitions can be observed; in other terms, when the individ-
ual is not surveyed in a year it means that he/she has been inactive or has been an informal worker for the
whole year.

3. By collecting information also at the firm level (e.g. detailed sector and firm size, both at the unit and the
holding level), it offers the possibility to link employers’ and employees’ characteristics more precisely than
using individual datasets where employer’s characteristics are inferred with lower details from workers’
responses. Hence AD-SILC allows to carry out detailed studies on the impact of labour demand (proxied by
sectors and firm size) and labour supply on individual outcomes in the labour market (e.g. on earnings, on
unemployment risks, on the probability to get a permanent arrangement).

Therefore, AD-SILC is the most appropriate dataset to analyse crucial issues as the evolution of individual earnings in
the last decades (Chapter 2), the determinants of the individual trajectories on the labour market (Chapter 3) and the
adequacy of accumulated contributions by individuals enrolled to the new notional defined contributions pension
system (Chapter 4). Furthermore, AD-SILC is a very good base for building a dynamic micro-simulation model
(Chapters 5-7) as it allows to estimate in a proper way individual transitions and to precisely compute both pension
rights of people enrolled to earnings-related and pro rata public pension schemes and contributions accumulated so
far in the NDC scheme.
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CHAPTER 2

Labour incomes distribution in the period 1996-2009

2.1 Introduction
The AD-SILC dataset is very well suited for analysing the trend of income distribution in the last 15 years, as the admin-
istrative archives on which it is based record gross earnings (i.e. gross of taxes and employee’s contributions) paid out
for each job relationship.

As clarified in Chapter 1, the unit of reference of the administrative archives is each job relationship an individual had
during a year. Each worker can have more than one record every year, lasting a different number of weeks, and can earn
labour incomes from different sources (e.g. from private employment and self-employment). In order to assess the
trend of earnings’ distribution we therefore summed incomes received by individuals in a given year from any specif-
ic source. Furthermore, we added earnings received by all sources identifying individual yearly total labour income.

The earnings distribution from all sources can be correctly observed since 19961, that is the first year where public
employees and professionals’ incomes are collected2. In addition, 1996 is also the starting year of the Gestione
Separata, that is the specific public pension fund managed by INPS where parasubordinate workers and professionals
not entitled to enroll to their category private fund are obliged to pay contributions3.

Therefore, in this chapter we show the evolution of the labour income distribution in Italy in the period 1996-2009
(that is the last year for which we have detailed information for all sampled workers).

We first analyse the trend of mean incomes from the different sources, considering earnings at constant prices (Section
2.2). However the comparisons of incomes from the different sources is hampered by the fact that incomes from self-
employment –mostly regarding dealers, craftsmen and professionals – that are recorded by administrative archives
are not reliable for a couple of reasons: i) earnings collected in administrative archives are top and down coded4 due
to floors and ceilings on earnings on which bases contributions are paid by self-employed and professionals; ii)
incomes from self-employment suffer heavily from underreporting. The problems arising from such underreporting
will be made clear in Section 2.3, where the density function of incomes from self-employment in the administrative
records and the share of craftsmen and dealers declaring at most the minimum contribution fixed by the law will be
shown.

1 Anyway, comparing yearly earnings distribution by means of AD-SILC for years very far from 2005 could not be correct.
Being the EU-SILC wave on which the AD-SILC sample has been extracted representative of the Italian 2005 population,
years very far from that date could not provide a representative cross-section sample of the Italian population of that time
(e.g. the 1980 cross section extracted from AD-SILC would not be a representative sample of older workers in 1980, whose
probability to be sampled in 2005 IT-SILC would be low).

2 Before 1996 we observed a lot of drawbacks in the annual earnings from public employment or professional activities
recorded in the Register of Workers (in particular earnings were not recorded on an annual base, but adding in a single
record several yearly incomes), that is the only archive where information about professionals and public employees
came from.

3 Individuals working as parasubordinate before 1996 were not obliged to pay contributions. Hence, prior to that date, their
labour incomes were not recorded in administrative archives.

4 A top code exists for all individuals enrolled to the new notional defined contribution scheme (see chapter 4), because indi-
viduals enrolled to such scheme (i.e. mostly the youngest generations) do not pay contribution on the share of annual
gross earnings exceeding around 90,000 euros. Hence, earnings of individuals starting to work after 1996 are censored, so
that the income distribution of such individuals could differ from the real one. So far this difference is not a heavy problem
due to the very low number of young workers earning more than the income threshold set in the notional defined contri-
bution scheme.



Afterwards we will focus on the evolution of earnings inequality since 1996, mostly comparing public and private
employment (Section 2.4). The main advantage of the AD-SILC dataset pertain to the link between longitudinal infor-
mation on work relationship collected in administrative archives and detailed individual characteristics provided by
EU-SILC. This link permits to study the evolution of labour incomes distinguishing individuals by education, gender,
age and area of residence (Section 2.5). Observing average incomes earned by individuals with different characteris-
tics (e.g. age, education) means focusing on the so-called “between inequalities”, i.e. on mean differences by population
subgroups (e.g. younger workers versus older ones, low skilled versus high skilled). Nevertheless it is also very interest-
ing to measure the extent of inequalities affecting individuals belonging to the same subgroup (the so-called “within
inequalities”). To this aim, by carrying out the subgroup decomposition of inequality indexes, in the final Section 2.6
we will assess the role played by the between and within components as determinants of earnings inequality.

2.2 The trend of mean earnings since 1996
According to the classification used in the administrative archives for recording income sources – usually based on the
specific fund the workers are obliged to pay contributions to – we can identify 9 different labour incomes, i.e. incomes
earned by private employees, public employees, parasubordinate workers (i.e. collaborators enrolled to the Gestione
Separata), professionals enrolled to the Gestione Separata (i.e. professionals without a specific pension fund managed
by their association), craftsmen, dealers, farmers, domestic workers and self-employed enrolled to the private fund
managed by their association. Furthermore, total labour incomes are computed adding earnings from all sources.

Tab. 2.1: Number of individuals earning labour income from different sources in AD-SILC sample

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

1996 17,135 10,151 2,315 645 103 1,649 1,447 811 162 390

1997 17,164 10,165 2,172 823 121 1,638 1,501 791 153 429

1998 18,121 10,433 2,332 818 134 1,655 1,502 1,353 168 438

1999 18,784 10,845 2,579 875 145 1,668 1,505 1,342 174 462

2000 19,412 11,230 2,751 917 163 1,671 1,539 1,334 182 501

2001 19,922 11,528 2,818 1,084 165 1,666 1,547 1,333 188 552

2002 20,380 11,737 2,880 1,304 170 1,649 1,546 1,308 273 612

2003 20,477 11,778 2,861 1,423 172 1,623 1,552 1,279 269 624

2004 20,438 11,805 2,961 1,285 198 1,609 1,559 1,230 231 632

2005 20,415 11,738 3,114 1,264 223 1,616 1,540 1,166 219 679

2006 20,655 11,902 3,239 1,282 209 1,585 1,526 1,135 222 726

2007 21,054 12,166 3,469 1,275 215 1,584 1,535 1,072 212 764

2008 21,111 12,246 3,552 1,269 215 1,534 1,505 997 226 766

2009 20,214 11,860 3,488 1,139 236 1,465 1,460 921 221 400

Source: elaborations on AD-SILC data

The number of individuals with a labour income from these sources in the period 1996-2009 is shown in Table 2.1. In
line with the increase in employment observed in Italy from the mid ‘90s up to the beginning of the crisis, the number
of individuals sampled in AD-SILC earning labour incomes rose from around 17,000 to 21,000 and the greater increas-
es were in private employment and parasubordinate jobs5. The majority of individuals work as private employees;

20

T-DYMM Innovative Datasets and Models for Improving Welfare Policies

FINAL REPORT

5 The increase in the number of professionals and individuals receiving annual earnings from public employment could be due
to an incomplete update in the first years of the period of the archives of public employees and professionals in the Register
of Workers. Moreover, in this Register the number of professionals in 2009 is strongly underestimated, probably due to a delay
in the transmission of administrative information.



however the share of total labour income received by private employees decreased by around 2 percentage points
(from 59.3% to 57.4%; Table 2.2).

In real terms (i.e. considering values at constant prices 2010 by means of the historical series of inflation rates) private
employees’mean earnings remained substantially constant in the last 15 years, whereas a slight increase has been reg-
istered for public employees (Tables 2.3 and 2.4). As expected, earnings of individuals enrolled to Gestione Separata are
on average much lower than those earned by employees, but, it has to be stressed that parasubordinate workers are
very heterogeneous. In this category coexists a large share of low paid (and people with very fragmented career) and
a minor share of “strong” workers (e.g. administrators and auditors).

Tab. 2.2: Share of labour income coming from the different sources

Year Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof. Total
emp. emp. in GS 

1996 59.2 13.0 2.5 0.5 9.3 8.6 3.8 1.1 1.9 100.0

1997 59.3 12.2 3.1 0.6 9.2 8.7 3.7 1.0 2.2 100.0

1998 57.3 12.2 3.0 0.6 8.7 8.2 6.7 1.2 2.1 100.0

1999 57.3 13.1 3.1 0.6 8.5 7.9 6.4 1.1 2.0 100.0

2000 57.4 13.4 3.1 0.7 8.2 7.8 6.3 1.1 2.1 100.0

2001 57.8 13.3 3.6 0.6 8.1 7.5 5.9 1.1 2.2 100.0

2002 57.5 13.2 4.1 0.6 7.8 7.2 5.6 1.7 2.3 100.0

2003 57.6 13.1 4.3 0.6 7.6 7.2 5.7 1.7 2.2 100.0

2004 57.8 13.4 3.7 0.7 7.6 7.4 5.6 1.5 2.3 100.0

2005 57.5 14.0 3.6 0.8 7.5 7.3 5.4 1.3 2.4 100.0

2006 57.3 14.6 3.8 0.7 7.3 7.1 5.1 1.4 2.6 100.0

2007 57.4 15.3 3.8 0.8 7.1 6.9 4.7 1.2 2.7 100.0

2008 57.4 15.7 3.9 0.8 6.9 6.8 4.4 1.4 2.8 100.0

2009 57.9 16.4 3.7 0.9 7.0 7.0 4.4 1.3 1.5 100.0

Source: elaborations on AD-SILC data

Tab. 2.3: Mean gross yearly income from different sources at 2010 constant prices (values in euro)

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

1996 21,391 21,476 26,776 11,226 14,389 19,222 18,322 10,231 4,748 26,447

1997 21,670 21,603 26,793 14,564 19,747 19,902 18,621 10,238 4,995 23,066

1998 21,531 21,810 26,193 15,262 20,732 20,299 19,378 8,614 4,871 25,083

1999 21,868 21,215 30,385 15,004 21,560 20,353 19,762 8,278 4,728 25,049

2000 21,708 21,364 27,637 16,128 20,074 19,997 19,539 8,144 5,631 26,404

2001 21,620 21,394 26,512 16,454 22,325 19,642 19,868 8,320 4,765 23,530

2002 21,436 21,126 27,644 15,429 19,352 19,050 19,296 8,069 4,842 22,400

2003 21,533 21,330 27,531 14,849 20,115 18,506 19,408 8,214 5,293 25,894

2004 21,599 21,486 27,174 15,005 17,276 18,606 19,271 8,167 5,507 24,860

2005 21,811 21,490 27,559 14,274 18,848 19,206 19,015 8,340 5,793 25,304

2006 22,061 21,483 28,494 13,744 13,109 20,273 19,604 8,001 5,141 25,299

2007 22,435 21,414 28,824 14,908 19,807 20,385 20,046 8,250 5,653 25,663

2008 23,068 22,066 29,942 15,253 18,077 20,245 19,798 8,634 4,830 27,094

2009 21,950 21,262 28,928 14,817 17,999 18,531 19,177 8,711 5,071 19,187

Source: elaborations on AD-SILC data
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Tab. 2.4: Mean gross yearly income at 2010 constant prices. Index: 1996=100

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

1996 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1997 101.3 100.6 100.1 129.7 137.2 103.5 101.6 100.1 105.2 87.2

1998 100.7 101.6 97.8 136.0 144.1 105.6 105.8 84.2 102.6 94.8

1999 102.2 98.8 113.5 133.6 149.8 105.9 107.9 80.9 99.6 94.7

2000 101.5 99.5 103.2 143.7 139.5 104.0 106.6 79.6 118.6 99.8

2001 101.1 99.6 99.0 146.6 155.2 102.2 108.4 81.3 100.3 89.0

2002 100.2 98.4 103.2 137.4 134.5 99.1 105.3 78.9 102.0 84.7

2003 100.7 99.3 102.8 132.3 139.8 96.3 105.9 80.3 111.5 97.9

2004 101.0 100.0 101.5 133.7 120.1 96.8 105.2 79.8 116.0 94.0

2005 102.0 100.1 102.9 127.1 131.0 99.9 103.8 81.5 122.0 95.7

2006 103.1 100.0 106.4 122.4 91.1 105.5 107.0 78.2 108.3 95.7

2007 104.9 99.7 107.6 132.8 137.7 106.1 109.4 80.6 119.0 97.0

2008 107.8 102.7 111.8 135.9 125.6 105.3 108.1 84.4 101.7 102.4

2009 102.6 99.0 108.0 132.0 125.1 96.4 104.7 85.1 106.8 72.5

Source: elaborations on AD-SILC data

Tab. 2.5: Mean gross yearly income at 2010 constant prices. Index: private employment=100

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

1996 99.6 100.0 124.7 52.3 67.0 89.5 85.3 47.6 22.1 123.1

1997 100.3 100.0 124.0 67.4 91.4 92.1 86.2 47.4 23.1 106.8

1998 98.7 100.0 120.1 70.0 95.1 93.1 88.9 39.5 22.3 115.0

1999 103.1 100.0 143.2 70.7 101.6 95.9 93.2 39.0 22.3 118.1

2000 101.6 100.0 129.4 75.5 94.0 93.6 91.5 38.1 26.4 123.6

2001 101.1 100.0 123.9 76.9 104.4 91.8 92.9 38.9 22.3 110.0

2002 101.5 100.0 130.9 73.0 91.6 90.2 91.3 38.2 22.9 106.0

2003 101.0 100.0 129.1 69.6 94.3 86.8 91.0 38.5 24.8 121.4

2004 100.5 100.0 126.5 69.8 80.4 86.6 89.7 38.0 25.6 115.7

2005 101.5 100.0 128.2 66.4 87.7 89.4 88.5 38.8 27.0 117.7

2006 102.7 100.0 132.6 64.0 61.0 94.4 91.3 37.2 23.9 117.8

2007 104.8 100.0 134.6 69.6 92.5 95.2 93.6 38.5 26.4 119.8

2008 104.5 100.0 135.7 69.1 81.9 91.7 89.7 39.1 21.9 122.8

2009 103.2 100.0 136.1 69.7 84.7 87.2 90.2 41.0 23.8 90.2

Source: elaborations on AD-SILC data

On average, higher incomes are earned by public employees and professionals (apart from 2009 when professionals
data are not reliable), but the trends of these two categories differ (Table 2.4).Indeed, in the period under observation
mean earnings of public employees increased whereas professionals’ earnings slightly decreased (it has to be recalled
that information about professionals’ earnings can be misled by the coding used by private funds and by a heavy
underreporting). The gap between mean earnings from public and private employment increased6, whereas a less
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6 Anyhow, a higher annual gross wage paid on average to public employees do not signal a wage discrimination against pri-
vate employees, because it could be due by mere composition effect: i.e. public employees are usually more skilled (blue-col-
lars jobs are very rare in the public sector) and, being not exposed to unemployment risks (apart when hired on temporary
basis), their average yearly number of working weeks is higher.



clear trend is observed when comparing earnings from private employment, parasubordinate jobs and professional
activities (Table 2.5).

Fig. 2.1: Annual gross earnings from private employment in some percentiles. Constant prices 2010

Source: elaborations on AD-SILC data

Fig. 2.2: Annual gross earnings from public employment in some percentiles. Constant prices 2010

Source: elaborations on AD-SILC data

Concerning employees, looking only at annual average earnings is not enough to understand their income dynamics.
Indeed, very interesting results emerge looking at the dynamics of representative percentiles of income distribution
in the period 1996-2009. What emerges is that the average increase of public employees’ earnings in real terms has
been driven only by high paid workers, mostly by people over the 95th percentile, whereas low and median earnings
remained constant in the observed period7. Differently, in the private sector no percentile has been characterized by
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7 According to Naticchioni and Ricci (2012), the striking increase of earnings by high paid public employees has been driv-
en by the new the bargaining setting emerging from the 1998 civil service reforms, that established that the local admin-
istrative units are free to choose their own pay policy, within fixed bounds determined by the first level of the collective
bargaining.
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a significant real income increase, apart from a slight increase for the 95th percentile at the end of the observation peri-
od. Anyhow, it has to be remarked that, by nature, survey data do not allow to observe top incomes trends, i.e. incomes
earned by the richest 1% or 0.1% of income distribution, although some studies show a huge increase of employment
income earned by the richest 1% of the population (Alvaredo and Pisano, 2010).

2.3 An assessment of self-employed declared incomes
Administrative archives record gross earnings, i.e. the base on which pension contributions are levied. In Italy, self-
employed enrolled to INPS – i.e. dealers and craftsmen – up to 2011 were taxed by a 20% contribution rate8. However,
if their declared annual gross earnings are lower than a fixed threshold they are obliged to pay a minimum contribu-
tion equal to the 20% of such threshold. As a consequence, almost the totality of dealers and craftsmen declaring a
low income report as their earnings the amount of the threshold. Thus, for these categories the earnings distribution
observed in INPS archives is not reliable since it is truncated in the low tail.

Moreover, beyond the problems due to this truncation, the earnings distribution of dealers and craftsmen seems not
at all reliable due to an evident huge underreporting of the real earnings for tax purposes.The distribution of earnings
recorded in the INPS administrative archives clearly confirms the gravity of the very wide tax evasion by the self-
employed.

In other words, records of dealers and craftsmen labour incomes are not representative of their effective living stan-
dards, due to a very likely wide under-reporting of actual incomes, as also evident from the share of craftsmen and
dealers reporting to INPS a labour income at most equal to the minimum threshold fixed by the law (which is very low,
amounting to around 14,000 Euros in 2009; Figure 2.3). The share of individuals reporting at most the minimum
income is around 65% and 55% for dealers and craftsmen respectively, during the whole observed period (apart from
a sudden decrease of 10 percentage points in 2006-2007, maybe a consequence of anti-evasion measures introduced
by the Government at that time; Figure 2.4).

Fig. 2.3: Legal minimum income for pension contributions payments for craftsmen and dealers

Source: elaborations on AD-SILC data
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8 The 2011 reform has established to gradually increase the contribution rate on self-employed up to 24%.
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Fig. 2.4: Share of craftsmen and dealers paying the pension minimum contribution 

Source: elaborations on AD-SILC data

In 2009 around 60% of dealers and craftsmen declared an annual gross labour income of maximum 14,200 Euros.
These low income levels are not due to a volatility of annual earnings. Indeed, looking at longitudinal individual data,
a very high share of self-employed paying the minimum contributions during their whole working life emerges9.

Fig. 2.5: Density function of craftsmen’s earnings in 2005

Source: elaborations on AD-SILC data
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9 Actually, self-employed tend to increase their earnings when they come close to the retirement age, because the incentive to
underreport is cancelled by the fact that in the earnings related pension system (applying, at least partially, to individuals
working before 1996) the pension benefit is linked to incomes earned in the final part of the career.
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Fig. 2.6: Density function of dealers’ earnings in 2005

Source: elaborations on AD-SILC data

The unreliability of self-employment earnings is evident when looking at the density function of these earnings
(Figures 2.5-2.6), where the huge concentration of individuals exactly paying the minimum contribution is striking,
while the second peak (around 64,000 Euros in 2005) is due to the ceiling of earnings on which self-employed contri-
butions are levied.

2.4 The trend of earnings inequality
The different dynamics followed by private and public employees’ annual gross earnings shown in Section 2.2 clearly
have an effect on income inequality.The Gini index in the private sector slightly increased since 1996 (starting already
from a high level), whereas in the public sector a very wide increase has been observed, especially after 1998, when a
new bargaining setting for public employees, particularly advantaging public managers, was introduced (Table 2.6
and Figure 2.7). The Gini index of earnings of public employees almost equals the one regarding private employees,
despite the consideration that the higher homogeneity of job qualification in the public sector should create much
lower inequality. Further, it has to be pointed out that the slight decrease of Gini since 2008 in the public sector could
be due to the missed renewal of fixed-term relationships during the crisis (i.e. to the drop out of less paid workers) and
to some exceptional measures introduced slightly reducing earnings by managers in the public sector over a certain
threshold.

Tab. 2.6: Gini index of gross yearly income from different sources

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

1996 0.367 0.368 0.256 0.670 0.453 0.263 0.247 0.180 0.365 0.672

1997 0.379 0.379 0.279 0.658 0.504 0.265 0.260 0.199 0.335 0.639

1998 0.394 0.383 0.318 0.629 0.507 0.273 0.292 0.335 0.320 0.644

1999 0.405 0.381 0.375 0.627 0.515 0.272 0.299 0.309 0.350 0.629

2000 0.398 0.382 0.345 0.634 0.527 0.272 0.299 0.321 0.322 0.632

2001 0.401 0.382 0.375 0.621 0.512 0.266 0.303 0.314 0.341 0.636

2002 0.404 0.385 0.358 0.625 0.488 0.250 0.295 0.318 0.316 0.682

2003 0.398 0.377 0.346 0.627 0.498 0.247 0.293 0.321 0.291 0.664

2004 0.400 0.379 0.373 0.592 0.524 0.250 0.302 0.328 0.290 0.652

>>>
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Tab. 2.6 >>>

Year Labour Priv. Pub. Paras. Prof. Craft Deal. Farm Dom. Prof.
income emp. emp. in GS 

2005 0.395 0.380 0.339 0.596 0.524 0.262 0.306 0.316 0.281 0.663

2006 0.402 0.384 0.339 0.610 0.484 0.294 0.312 0.352 0.273 0.668

2007 0.402 0.383 0.350 0.606 0.558 0.297 0.330 0.355 0.269 0.660

2008 0.399 0.387 0.317 0.619 0.503 0.286 0.319 0.327 0.314 0.668

2009 0.394 0.394 0.297 0.605 0.512 0.272 0.314 0.325 0.311 0.760

Source: elaborations on AD-SILC data

Fig. 2.7: Gini index of gross yearly income from different sources 

Source: elaborations on AD-SILC data

As said, the distribution of self-employment income is not reliable at all. Given the truncation at the lower tail of the
income distribution (over the censoring in the high tail), Gini coefficients among craftsmen and dealers are very low
and fairly stable (Table 2.6).

Administrative data confirm the high heterogeneity among individuals enrolled in the Gestione Separata where a
majority of low paid workers and a minor share of “strong” workers (e.g. administrators and auditors) coexist. As a con-
sequence the Gini index among parasubordinate workers is very high (around 0,600).

The strong heterogeneity of individuals paying contributions as parasubordinate in the Gestione Separata clearly
emerges observing the density function of parasubordinate earnings in a given year (see Figure 2.8, regarding 2005),
which show a huge concentration in the left tail of the income distribution followed by an almost uniform distribution
at upper income levels. The censoring over 80,000 Euros is due to the maximum earnings on which contributions are
levied in the notional defined contribution pension scheme (only individuals belonging to the notional defined con-
tribution pension scheme can be enrolled to the Gestione Separata).
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Fig. 2.8: Density function of parasubordinates’ earnings in 2005 

Source: elaborations on AD-SILC data

2.5 Mean earnings by individual characteristics
Focusing on earnings from public and private employment and parasubordinate jobs, it is very interesting to observe
the evolution of mean incomes by individual characteristics, namely education, age, geographical area of residence
and gender.

The labour market has been touched by several developments in the last decades: globalization, technical change and
new labour market institutions (decreased power of trade unions, increase of flexibility in hiring and firing). Inequality
in employment income has been the object of a lively research activity, especially because of the steep increase of
wage inequality and schooling premia in the United States and other Anglo-Saxon countries since the early 1980s
(Katz and Murphy, 1992). One of the most prominent explanation for inequality trends in the last decades is related to
skill-biased technical change – i.e. demand for skilled workers increases more than its supply because of technologi-
cal change, whereas the demand for low skilled workers decreased (also due to the globalization process) – and this
produced an increase of the wage gap between low skilled and high skilled (i.e. among graduates and individuals
holding a lower degree) and, then, a rise in earnings inequality (Acemoglu, 2002).

Actually, wage premia by educational attainments increased in private and public employment between 1996 and
2009, suggesting that a sort of skill bias technological change took place in Italy among employees (Tables 2.7 and
2.8). However it has to be noticed that in parasubordinate jobs no return for investment in human capital emerges at
all; the increase in the premia for employees could then be merely due to a compositional effect, i.e. to the fact that
since 1996 the less paid tertiary graduated workers (mostly at the beginning of their working life) have been hired
through atypical parasubordinate contracts rather than through standard employment relationships.

By age groups, a significant gap disadvantaging younger workers emerges in public and private employment and this
disadvantage is still higher among parasubordinates, the job category where the share of young workers is the high-
est (Tables 2.9A-2.9C).

Moreover, geographical gaps widened, further disadvantaging Southern areas (Table 2.10 and Figure 2.9).
Distinguishing workers by gender showed that the high earnings gender gaps observed in 1996 did not significantly
reduce during the period of observation, in spite of the increase of the female employment rates that took place in the
same period (Table 2.11 and Figure 2.10).
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Tab. 2.7: Mean earnings by educational attainments. Constant prices 2010.

Private employment Public employment Parasubordinate

Low. Upp. Tert. Low. Upp. Tert. Low. Upp. Tert.
sec. sec. sec. sec. sec. sec.

1996 18,191 23,091 35,402 22,941 25,026 33,124 9,873 13,013 9,581

1997 18,215 23,102 35,359 24,632 25,342 31,137 13,610 16,769 12,339

1998 18,400 23,339 34,987 23,642 24,977 30,071 15,603 16,407 13,233

1999 18,089 22,335 33,369 27,203 27,116 37,188 15,788 16,226 12,685

2000 18,205 22,581 32,490 23,812 23,473 36,996 16,569 17,922 13,219

2001 18,060 22,381 34,446 23,826 22,836 34,104 19,202 17,671 12,378

2002 17,700 21,949 34,956 22,926 24,486 35,282 17,239 16,504 12,137

2003 17,678 22,318 34,680 23,452 24,129 35,101 15,905 15,555 12,560

2004 17,788 22,178 35,587 21,539 23,998 35,725 18,630 15,602 11,058

2005 17,796 22,019 35,609 23,499 24,095 34,796 16,928 14,978 11,144

2006 17,434 22,138 36,438 23,739 24,830 36,244 15,657 14,130 11,485

2007 17,284 22,073 36,832 23,484 25,159 36,700 17,718 13,576 15,160

2008 17,479 22,892 38,924 24,191 26,457 37,694 14,544 14,945 16,681

2009 16,578 22,136 37,773 24,229 26,327 35,276 15,340 14,483 15,007

Source: elaborations on AD-SILC data

Tab. 2.8: Wage gaps by educational attainments. Index number: Upper secondary=100

Private employment Public employment Parasubordinate

Lower Tert. Lower Tert. Lower Tertiary
sec. sec. sec.

1996 78.8 153.3 91.7 132.4 75.9 73.6

1997 78.8 153.1 97.2 122.9 81.2 73.6

1998 78.8 149.9 94.7 120.4 95.1 80.7

1999 81.0 149.4 100.3 137.1 97.3 78.2

2000 80.6 143.9 101.4 157.6 92.5 73.8

2001 80.7 153.9 104.3 149.3 108.7 70.0

2002 80.6 159.3 93.6 144.1 104.5 73.5

2003 79.2 155.4 97.2 145.5 102.3 80.8

2004 80.2 160.5 89.8 148.9 119.4 70.9

2005 80.8 161.7 97.5 144.4 113.0 74.4

2006 78.8 164.6 95.6 146.0 110.8 81.3

2007 78.3 166.9 93.3 145.9 130.5 111.7

2008 76.4 170.0 91.4 142.5 97.3 111.6

2009 74.9 170.6 92.0 134.0 105.9 103.6

Source: elaborations on AD-SILC data
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Tab. 2.9A: Mean earnings from private employment by age groups. Constant prices 2010.

Private employment Wage gaps to 35-44 (%)

15-24 25-34 35-44 45-54 55-64 25-34 45-54

1996 11,802 18,374 25,649 28,232 30,353 71.6 110.1

1997 11,180 18,205 25,487 29,248 32,498 71.4 114.8

1998 10,987 18,602 24,554 29,694 34,825 75.8 120.9

1999 10,743 18,140 24,161 29,335 29,760 75.1 121.4

2000 11,094 17,993 24,323 29,475 28,536 74.0 121.2

2001 10,277 18,340 23,773 29,619 27,948 77.1 124.6

2002 10,084 18,230 23,569 28,944 26,289 77.3 122.8

2003 10,619 17,987 23,615 28,645 27,373 76.2 121.3

2004 10,783 17,888 23,501 28,731 28,266 76.1 122.3

2005 11,160 17,962 22,975 29,399 27,308 78.2 128.0

2006 10,648 17,859 22,995 29,209 26,075 77.7 127.0

2007 10,397 18,013 22,947 28,115 25,498 78.5 122.5

2008 10,637 18,266 23,677 27,454 28,255 77.2 116.0

2009 10,492 16,947 22,587 25,595 28,405 75.0 113.3

Source: elaborations on AD-SILC data

Tab. 2.9B: Mean earnings from public employment by age groups. Constant prices 2010.

Private employment Wage gaps to 35-44 (%)

15-24 25-34 35-44 45-54 55-64 25-34 45-54

1996 18,785 24,382 27,935 29,797 39,379 87.3 106.7

1997 17,125 25,546 27,137 29,056 34,468 94.1 107.1

1998 18,779 23,939 26,564 28,009 39,599 90.1 105.4

1999 19,397 24,778 29,935 35,244 51,632 82.8 117.7

2000 12,077 21,075 28,210 31,901 40,530 74.7 113.1

2001 14,585 19,015 25,812 31,129 43,346 73.7 120.6

2002 14,836 20,282 26,972 31,521 38,984 75.2 116.9

2003 11,362 21,002 25,254 31,446 37,004 83.2 124.5

2004 13,472 18,974 25,244 30,904 37,178 75.2 122.4

2005 9,481 20,686 26,574 30,075 35,169 77.8 113.2

2006 13,070 18,921 26,848 32,001 35,045 70.5 119.2

2007 8,725 20,193 26,834 31,145 36,571 75.3 116.1

2008 8,778 19,506 27,523 32,474 36,769 70.9 118.0

2009 15,835 21,104 26,865 30,165 33,927 78.6 112.3

Source: elaborations on AD-SILC data
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Tab. 2.9C: Mean earnings from parasubordinate jobs by age groups. Constant prices 2010.

Private employment Wage gaps to 35-44 (%)

15-24 25-34 35-44 45-54 55-64 25-34 45-54

1996 3,663 8,132 15,102 13,703 12,626 53.8 100.9

1997 4,585 10,658 17,700 16,645 22,335 60.2 100.9

1998 4,933 10,266 17,322 20,635 22,327 59.3 101.2

1999 5,040 11,600 16,299 21,529 17,725 71.2 101.3

2000 6,227 10,777 17,452 21,544 23,525 61.8 101.2

2001 5,202 10,602 17,606 21,731 28,058 60.2 101.2

2002 5,201 9,474 16,721 22,104 26,485 56.7 101.3

2003 5,157 9,009 18,064 20,492 24,746 49.9 101.1

2004 6,373 9,527 17,193 18,044 24,718 55.4 101.0

2005 6,539 9,281 15,804 18,273 22,288 58.7 101.2

2006 4,747 9,271 15,366 21,028 20,463 60.3 101.4

2007 5,248 10,935 15,078 21,915 23,928 72.5 101.5

2008 4,045 10,932 16,135 21,190 25,772 67.8 101.3

2009 2,653 9,578 15,458 21,618 24,695 62.0 101.4

Source: elaborations on AD-SILC data

Tab. 2.10: Mean earnings from private employment by geographical areas. Constant prices 2010.

North West North East Center South Islands

1996 24,068 21,001 20,846 18,838 17,055

1997 24,201 20,862 21,194 18,938 16,924

1998 24,647 21,043 21,503 18,367 17,993

1999 23,977 21,000 20,121 18,236 17,355

2000 24,337 20,785 20,541 18,251 17,800

2001 24,793 20,771 20,333 17,689 18,084

2002 24,206 20,844 20,621 17,601 17,216

2003 24,719 20,892 20,826 17,715 17,323

2004 25,012 20,955 21,105 17,632 17,363

2005 25,113 21,337 21,239 17,931 16,197

2006 25,285 21,408 20,705 17,789 16,491

2007 25,093 22,196 20,700 16,932 16,411

2008 26,077 22,790 21,493 17,513 16,467

2009 24,856 21,672 21,267 16,716 16,268

Source: elaborations on AD-SILC data
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Fig. 2.9: Mean earnings from private employment by geographical areas. Index: Center=100.

Source: elaborations on AD-SILC data

Tab. 2.11: Mean earnings by gender. Constant prices 2010.

Private employment Public employment Parasubordinates

Males Females Males Females Males Females

1996 24,522 16,046 30,081 23,767 14,667 6,249

1997 24,876 15,860 29,913 24,027 19,357 8,326

1998 24,877 16,272 29,109 23,568 19,240 9,664

1999 24,397 15,701 35,378 26,248 18,847 9,398

2000 24,490 16,012 31,887 23,990 20,571 10,102

2001 24,441 16,246 31,168 22,576 20,861 10,773

2002 24,013 16,297 31,503 24,403 20,326 9,996

2003 24,610 16,097 31,799 24,020 19,150 10,070

2004 24,783 16,267 30,359 24,458 18,239 10,616

2005 24,870 16,253 31,182 24,809 16,708 10,672

2006 24,964 16,215 32,313 25,657 17,225 9,091

2007 25,003 16,127 33,700 25,189 18,002 10,573

2008 25,871 16,530 34,161 26,892 18,872 10,267

2009 24,777 16,154 32,660 26,209 18,514 9,709

Source: elaborations on AD-SILC data
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Fig. 2.10: Earnings gender gaps (mean female income/mean male income).

Source: elaborations on AD-SILC data

2.6 Inequality decomposition by individual characteristics
So far we looked at average earnings differences attained by individuals with different characteristics (i.e. education or
age). However observing only average gaps one misses the variability of wages within the group of people with the
same level of educational attainment, and this variability can be large.

Fig. 2.11 presents the Gini index referred to annual gross earnings from private employment distinguishing individu-
als by their educational attainment (i.e. the inequality “within” the same educational group). Despite the much higher
emphasis usually given to differences between individuals differently educated (i.e. the “between” groups inequality)
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Source: elaborations on AD-SILC data
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as explanation of earnings inequality, the Gini indexes of earnings within a specific educational group are very high
and they are relatively higher among tertiary educated private employees. Apart from equity considerations, this
implies that investment in higher education is quite risky and this could contribute to explain why poor people – usu-
ally considered more risk averse (also due to the lower connections of their family and to the social network they
belong to) – invest less in education.

However what these data invite to do is to look more carefully at the inequality within homogenous groups to check
whether such inequality is more or less important than wage gaps among people with different characteristics – i.e. a
measure of inequality between groups.

To this aim we performed a decomposition of inequality in labour incomes by educational attainments (considering
four educational levels according to the ISCED 97 classification: primary, lower secondary, upper secondary and terti-
ary), i.e. distinguishing “between” from “within” group inequality. Given its decomposability properties the measure of
inequality used in this case is the Theil index10. As emerges very clearly from Fig. 2.12, the “within” component of
inequality is enormously more important than the “between” component never explaining less than 86% of the over-
all inequality. However, confirming the importance of the increase of wage premia by educational attainments as
shown in Section 2.5, the between component – that depends on average differences among people belonging to the
different subgroups – rose since 2000.

Fig. 2.12: Theil decomposition of earnings inequality. Within component by educational attainments (percentage
values)

Source: elaborations on AD-SILC data

The enormously predominant role played by the “within”component in explaining the total inequality level (i.e. by the
differences internal in each subgroup of the population) is confirmed also when we decompose the Theil index distin-
guishing individuals by age groups and geographical areas of residence (respectively Figures 2.13-2.14).
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10 For details on inequality decomposition by subgroups and on the classes of indexes of inequality satisfying the axiom of sub-
groups consistency see Theil (1979) and Shorrocks (1980).
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Fig. 2.13: Theil decomposition of earnings inequality. Within component by age groups (percentage values)

Source: elaborations on AD-SILC data

Fig. 2.14: Theil decomposition of inequality of earnings from private employment. Within component by
geographical areas (percentage values)

Source: elaborations on AD-SILC data

However, it is interesting to observe that despite the worsening of the labour market conditions experienced by the
youngest workers, the weight of the average differences among individuals of different ages as a determinant of the
total inequality decreased since 2000; this is also signaled by the increase of the within component of inequality when
its value is decomposed by workers’ age (Figure 2.13). On the contrary, in line with the widening of wage gaps among
geographical areas the role played by mean differences in explaining total inequality increased between 1996 and
2009 (Figure 2.14).
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CHAPTER 3

The analysis of Italian workers’ transitions 

3.1 Introduction
Fighting every form of precarious work is high on top of the agenda of the European Employment Strategy, especial-
ly now that Europe is experiencing a severe economic and financial crisis and the pressure for flexibility has increased
enormously.

Actually, temporary workers’ vulnerability and precariousness are not unavoidable effects of flexibility per se. Those
conditions need to be empirically assessed in a static and, mostly, in a dynamic perspective studying the relationship
among the several forms of atypical jobs (e.g. temporary and parasubordinate jobs) and the provision of “social rights”
to individuals (e.g. employability and employment continuity, a proper wage, adequate social protection), also in order
to verify whether (and when) “standard” workers (i.e. permanent employees) too can be considered at risk.

In other words, the possible presence of disadvantages related to flexible employment relationships (i.e. the instabili-
ty implicit in the contractual arrangement) has to be verified in the short and in the medium run – i.e. confirming the
persistence of lying in a disadvantaged status for subsequent periods – in order to identify the occurrence of individ-
uals’ vulnerability and precariousness risks, and observe the existence of an actual labour market segmentation that
clashes with the idea of flexicurity1.

Hence, the analysis of workers’ vulnerability asks for an in-depth longitudinal investigation of individuals movements
across the various working conditions and for a detailed exam of the relationship between contractual arrangements
and individual prospects. In particular, temporary and permanent workers’ prospects can be mainly assessed in terms
of mobility towards a better or worse working status. For instance, low transition rates between fixed-term and perma-
nent positions could imply entrapment in insecure jobs and poor career prospects for those (mainly young people)
who do not succeed in getting soon into stable employment.

Since the ‘90s, the Italian labour market has undergone several legislative interventions aimed at introducing numer-
ous flexible contractual arrangements (Vesan 2009)2. Thanks also to the these legislative interventions labour market
segmentation between temporary and permanent workers has been increasing in Italy in the last years and tempo-
rary workers appear to be disadvantaged along several dimensions (Lucidi and Raitano, 2009) concerning contractu-
al flexibility, entitlement to welfare state benefits, wages, unemployment risks, access to lifelong learning activities3

and access to credit (being financial markets imperfect, having a permanent contract is usually the necessary condi-
tion to obtain a loan).

In order to properly analyse the labour market segmentation and the extent of the vulnerability of the working con-
dition in the Italian labour market it is then crucial to investigate workers transition among different statuses. Labour
market segmentation, and the related problems of precariousness and insecurity, is recorded when the most disad-
vantaged condition (being a worker with a temporary/atypical contract) is not a transitory phenomenon (i.e. in the
stage of entry to or exit from the labour market), but becomes a permanent status. Likewise, workers’ vulnerability
could be also observed when a large share of the supposed “guaranteed” individuals – i.e. those working on open-
ended arrangements – experience a worsening of their status.

1 Indeed, the absence of any kind of segmentation in the labour market is considered a crucial prerequisite for implementing
a flexicurity model (Wilthagen and Tros, 2004; European Expert Group on Flexicurity 2007).

2 Thanks to those reforms Italy is now the EU country where the sub-index relative to employment protection legislation of
temporary job has been reduced the most since the ‘90s (from 5.4 to 2.1).

3 Access to lifelong learning activities is usually considered a tool to increase workers employability and reduce unemployment
risk, given that it boosts workers skills.



Actually, investigating workers mobility in the medium run in Italy is of the outmost importance for the following rea-
sons: i) there is a strong debate about the reforms that have increased flexibility in the entry to the labour market in
the last 15 years as potentially they could have worsened younger workers’ prospects; ii) many scholars and politicians
suggest to increase also the exit flexibility, i.e. easing firing, on the basis that the Italian labour market is actually very
rigid, permanent employees are too much guaranteed and these guarantees damage younger and atypical workers.

The analysis developed so far, studying the transitions in and out the various statuses and the extent to which Italian
workers (and which workers) risk to remain trapped in a disadvantage status, showed the existence of a sort of “pre-
cariousness trap” for a large share of the Italian workforce hired through atypical arrangements (Muehlberger and
Pasqua, 2006; Corsini and Guerrazzi, 2007; Berton, Devicienti and Pacelli, 2008; Raitano, 2010; Barbieri and Scherer, 2009;
Berton, Richiardi and Sacchi, 2009). Nonetheless, also a sensible share of permanent employees is exposed to frequent
risks of worsening their working status (i.e. to become unemployed or to move towards a flexible, atypical contractu-
al arrangement; Raitano, 2010).

These analyses have been carried out mostly by using INPS archives (or the WHIP dataset built through these archives)
covering years up to 2004 and not recording relevant information about the individual and the firm (namely, educa-
tion and firms’ sector and size; see chapter 1). More in general, the main limit of the analyses carried out so far about
Italian workers’ transitions is that they rely on datasets that do not allow to fully investigate in a long term perspective
the transitions and the characteristics of workers more at risk.

As clarified in Chapter 1, assessing individual transitions among different working status requires a longitudinal micro
dataset – i.e. the same individual has to be observed for many years – where detailed information about socio-eco-
nomic characteristics of interviewed people are included.Therefore, the AD-SILC dataset is very well suited to study in-
depth short, medium and long-term individual transitions among different working status and to compare individu-
als’ working histories with different characteristics (e.g. gender, educational attainment, etc.).

Observing individual transitions at least in the medium term is really crucial for assessing the extent of workers’ vul-
nerability and for answering to several research questions, as the following:

� Is really the Italian labour market structure very rigid for standard employees? 

� Did its rigidity decrease over the last decade?

� Do temporary and atypical contracts constitute a trap or a stepping stone towards standard job
relationships?

� Are risks of vulnerability (e.g. to be trapped in atypical contracts or to become unemployed) widely diffused
or are they concentrated only on some groups of workers? 

� What happened during the current macroeconomic crisis? 

In this chapter, in order to answer to these questions, four types of analysis of transitions have been carried out:

1. Movements of active people aged 15-44 up to a 10 years period, observed since 1980 by means of transition
matrixes (Section 3.3).

2. Movements among the different working conditions of active people aged 15-64 during the current crisis,
i.e. in the period 2007-2009 (Section 3.4).

3. Transitions from the year of the first job relationship up to ten years later for the cohorts entered in the
labour market since 1998 (Section 3.5).

4. Transition probabilities estimated by a proper statistical model for individuals entered in the labour market
since 1980 and observed for the first ten years of their working lives (Section 3.6)

However, before presenting the main results, we will shortly review the literature about pros and cons of flexible con-
tractual arrangements and about the disputed role played by atypical contracts as a way for easing the access to
advantaged statuses (a stepping-stone) or as a tool that can increase workers’ risks to be trapped in a disadvantaged
status (Section 3.2).

38

T-DYMM Innovative Datasets and Models for Improving Welfare Policies

FINAL REPORT



3.2 Literature review on pros and cons of flexible contractual arrangements

3.2.1 The context

The debate over labour market flexibility and precarious work spread over the last twenty years, as a process of labour
market deregulation gradually interested most industrialised countries.

At the beginning of the 1990s, the dominant “supply-side” paradigm related the rise in European unemployment to
the relatively strong labour market rigidities and the pervasiveness of public intervention typically characterising the
economy of European countries. In those years the term “Eurosclerosis” has been largely used to indicate these prob-
lems of Europe with respect to the USA. The request for reducing rigidities in the labour market led several countries
to introduce extensive labour market reforms that relaxed part of the employment protection legislation (reducing fir-
ing costs for employers, introducing and extending atypical contracts).The explicit goal of these policies was to boost
job creation and consequently reducing unemployment.

The labour market reforms were accompanied by thorough restructuring and transformation of the productive sys-
tems characterised by interrelated phenomena: the decline of the mass production system (characterized by firms
producing series of standardized products), the increase of international competition, the changes in consumers’
tastes towards diversified products, and the new flexibility of technology itself, following the so-called “ICT revolution”.

In this context, the need for adjustment has become a permanent requirement of the economic system, not only to
achieve economic efficiency, but also to facilitate the diffusion of technical progress, to ease structural changes and to
accelerate the reallocation of labour towards more productive sectors. As argued by Piore (1986, p. 162), “the tightly
integrated, hierarchical corporation was a response to a stable and predictable environment in which the corporation
was able to control its market; and in which, as a consequence, long-run planning was feasible and heavy financial
commitments to particular products were encouraged. The new environment is much more unstable and uncertain.
(...) The organization must therefore be able to respond quickly and flexibly as market conditions change”.

Nonetheless, the increase of flexibility in the labour markets brought unavoidable consequences in terms of growth and
diffusion of temporary employment. Most labour market reforms left unchanged the regulation in favour of permanent
employees, while they loosened the limitations for employers to hire workers on a temporary or contingent basis lead-
ing to the “two-tier” nature of these reforms. Permanent employees, acting as insiders, were reluctant to concede polit-
ical consensus to reforms reducing their job stability (Saint-Paul, 1997), meanwhile the share of fixed-term workers in all
countries where such reform processes have been carried out increased substantially (Boeri and Garibaldi, 2007).

3.2.2 Reasons for making use of temporary contracts 

It has been often argued that temporary contracts may represent a “stepping stone” into permanent employment,
when firms use them as a screening device to monitor workers’ productivity before hiring them on a regular basis.The
screening role of temporary contracts results from the existence of asymmetric or incomplete information in the sense
that firms and workers need time to assess the productivity/suitability of a particular job match before committing
themselves to a more lasting work relationship. Alternatively, for firms facing adverse (and temporary) shocks, tempo-
rary workers may provide a buffer to adjust employment levels, while permitting them to keep stable levels of perma-
nent workers, thereby cutting adjustment costs both in terms of severance payments and losses in firm-specific
human capital.

This distinction has important consequences.When temporary contracts are used as a screening device, the quality of
the match job-worker increases enhancing labour productivity and economic growth. Instead, the mere use of tem-
porary jobs as a cheaper and more flexible alternative to permanent work would lead to a deeply segmented labour
market, trapping some workers in the most disadvantaged statuses. It is most probable that different uses of tempo-
rary employment contracts coexist in all real world economies, but differences will occur according to the sector of
activity, the skills of the workers and the overall regulation of the labour market.

Güell and Petrongolo (2007), using Spanish data for the period 1987-2002, found ‘spikes’ in conversion rates of tempo-
rary into permanent contracts after one year and after three years of job tenure, where the latter coincides with the
maximum legal duration of temporary contracts in Spain.Their findings suggest a double use for temporary contracts:
as a screening device that leads to conversions into permanent jobs after one year, but also as a ‘forced’ conversion
mechanism at the maximum legal duration of temporary contracts, with the latter being used more frequently for low-
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skilled workers. Little evidence in support of the stepping-stone hypothesis has been provided also for the US, where
enrolment in the temporary help services industry is found improving employment and earnings outcomes only in
the very short term, while over a longer time period (one to two years) these effects are not observed (Autor and
Houseman 2005; see also Segal and Sullivan 1997)4.

Evidence for the stepping-stone hypothesis has been provided, for example, for the UK (Booth et al. 2002), for Germany
(Hagen 2003) and France (Abowd et al. 1999). Available evidence indicates, however, that transitions into permanent
employment are likely to occur relatively quickly, while the probability of getting an open-ended contract declines if
job interruptions occur or fixed-term contracts are repeated (Gagliarducci 2005). Other studies show that fixed-term
arrangements are often adopted by firms as a means to exploit numerical flexibility. While the debate on the comple-
mentarity or the substitutability between internal (adjustment of working-time and schedules) and external (the
adjustment of the number of workers) flexibility practices is still open (Kalleberg 2001; Cappelli and Neumark 2004),
there is a substantial agreement on the fact that in some cases (for example, due to the high volatility of demand in
specific sectors, or in case of low-skilled occupations) the resort to internal flexibility may be limited (Pfeifer 2005).

In those cases firms find it convenient to achieve a segmented workforce, as described by the “core-periphery” model
(Atkinson 1984 and 1987). Since firms do not want to obtain flexibility at the expense of their “core”employees (which are
assumed to be permanent, highly trained, skilled and committed to the organization), they concentrate the adjustments
on the “peripheral”workers, who are less crucial to the organization and are usually hired on a contingent basis.The con-
sequence of this approach is the creation of dual labour markets (Leontaridi 1998), both within firms and at the econo-
my level. In this framework, (at least) two segments of the labour force coexist.“Insider” workers are characterized by a
substantial stability of the employment relationship, higher wages and access to continuous training and welfare provi-
sions. On the contrary, the “outsiders”, such as the unemployed and the inactive desiring to work, as well as the critical cat-
egory of precarious and, in certain cases, informally employed workers, have limited access to these opportunities.

In Italy, data that allow to analyse the extent to which workers risk to remain trapped in the disadvantage status have
been made available only recently (still with the limits discussed in Chapter 1). The analysis developed until now has
revealed the existence of a sort of “precariousness trap” for a sensible share of the Italian atypical workforce
(Muehlberger and Pasqua, 2006; Corsini and Guerrazzi, 2007; Berton, Devicienti and Pacelli, 2008; Raitano, 2010; Barbieri
and Scherer, 2009; Berton, Richiardi and Sacchi, 2009).

3.2.3 Consequences of temporary contracts spread 

The increasing diffusion of fixed-term employment entails both equity and efficiency issues.

Temporary workers suffer along different dimensions of disadvantage, which encompass uncertainty about future
employment prospects, adverse wage differentials, reduced access to training and social security rights (Lucidi and
Raitano 2009).The consequence of the increasing diffusion of atypical employment, together with the recent transfor-
mation of the productive system, led – according to some observers – to a shift of social risks from employers and gov-
ernments to individual workers and their families (Law Commission of Canada, 2004; Hacker, 2006; Gibb, 2009). When
atypical work persists over prolonged time periods, precariousness is likely to emerge.

First, wage differentials are typically observed because temporary workers earn on average less than those hired
through open-ended contracts. In spite of economic theories predicting a wage premium for atypical workers in order
to off-set the risk of not being hired permanently on expiry of their temporary contracts (such as the compensating
differentials theory, Rosen 1986), empirical evidence based on both individual-level (Segal and Sullivan 1995, Sànchez
and Toharia 2000, Booth et al. 2002, McGinnity and Mertens 2004, Addison and Surfield 2005, Picchio 2006, Lucidi and
Raitano 2009, Raitano, 2010) and firm-level (Bentolila and Dolado 1994, Kleinknecht et al. 2006) wage equations show
that fixed-term workers earn less than regular workers, even after observed and unobserved individuals’ and firms’
characteristics are controlled for.

Second, fixed-term contracts frequently entail lower social security in relation to the coverage of the unemployment
insurance system (since virtually all systems require a certain levels of seniority or previous contributions in order to
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one of the highest levels in Europe (Spain) show analogous conclusions against the existence of a stepping-stone effect for
fixed-term contracts.



access the benefits) and of the pension system (especially when benefits are provided by private funds requiring to
workers long periods for being entitled to receive them). In most cases, bogus self-employed and free-lance workers
(who often fall into the categories of atypical employment, in Italy among parasubordinates) are not covered by the
unemployment benefits system at all. Paradoxically, and against the common principles of flexicurity, those employ-
ment categories which bear the highest risk of losing their jobs (thus ranking at the lowest end of the job security
scale) are also those which are less protected in terms of income and employment security (Hacker 2006).

Furthermore, flexible contractual arrangements are likely to impact on training and human capital accumulation, as
firms have modest incentives to invest in general and specific training of their workforces when labour relationships
are expected to be short-lived (Arulampalam and Booth 1998, Booth et al. 2002, Albert et al. 2005, Lucidi and Raitano
2009). Using data from the European Community Household Panel (ECHP), the OECD (2002) also found that having a
temporary job has a negative impact on the probability of participating in training.Workers, for their part, will be reluc-
tant to acquire firm-specific skills if they do not feel a long-term commitment to their employers (Bélot et al. 2002).
Similar conclusions emerge from the hypothesis that higher labour flexibility (in particular, along the wage dimension)
reduces the compression of the wage structure (both within and between firms), which is one of the main determi-
nants for the provision of firm sponsored training (Acemoglu and Pischke 1999; Agell 1999).

Adverse effects from the spreading of atypical work may arise not only for the involved individuals and their families,
but also for the economy as a whole. As we have seen above, the result of higher labour flexibility could be an under-
investment in on-the-job training, with potentially negative effects on productivity growth. Furthermore, individuals
with uncertain labour prospects are likely to under-commit themselves at work if they perceive that their effort is not
linked to career progression.

Dolado et al. (2002) and Dolado and Stucchi (2008) report evidence of a negative impact of a large use of temporary
work on labour productivity growth, mainly via low participation rates in vocational training. In particular, Dolado and
Stucchi (2008) found that between 1991 and 2005 Spanish firms with a higher share of temporary workers were less
productive, while those with high conversion rates of temporary contracts into permanent ones were more productive
(for a given share of temporary work).The former effect can be explained by the lower investment in training of tempo-
rary workers, whereas the latter should be attributed to the lower in-work effort of workers, reflecting their perceived
low probability of becoming permanent workers. Using a sample of Italian firms, Boeri and Garibaldi (2007) found that
the share of temporary workers has a large negative impact on firm-level productivity growth, after controlling for a
number of firm and worker’s characteristics.These authors argue that rising employment levels, in the aftermath of two-
tier EPL reforms that facilitate the use of temporary work, led to falling labour productivity via decreasing marginal
returns for labour.They also found that countries introducing flexibility at the margin have subsequently experienced a
rise in the employment intensity of growth – the counter-part of declining productivity. OECD (2010) also reports a neg-
ative or no evidence of cross-country correlation between the share of temporary work and total factor productivity.

The persistence in job precariousness of an increasing share of the workforce may also weaken social cohesion and bring
issues of intergenerational inequality, adversely affecting society at large. Job career profiles of temporary workers, espe-
cially the less skilled ones, show high transition rates between different low quality jobs, often interrupted by periods
spent out-of-work, giving rise to the so called low pay-no pay cycle. Although real causal effects of employment precari-
ousness on equality of opportunities are not easily assessable, a dynamic perspective sheds light on the possible chan-
nels of disadvantage transmission across generations. First, the different dimensions of disadvantage entailed in atypical
work arrangements are likely to reinforce between each other over the life-cycle. For instance, low current wages reduce
the possibility of accumulating savings to be used as a cushion against future adverse shocks; low training investment
detrimentally affects employability and future earning potentials; lower social security contributions imply higher pover-
ty risk during unemployment and after retirement. Furthermore, precarious workers are more likely to suffer from a com-
bination of problems, ranging from poverty and social exclusion to mental health. Finally, the loss of control about the
own future life may well affect crucial choices in individuals’ private lives, with associated increases in the probability of
postponing the departure from the parental house, marriage, childbearing and securing accommodation.

3.3 Transition matrixes among working statuses of workers aged 15-44
The first research question we try to address in this chapter concerns the effective rigidity of the Italian labour mar-
kets. To this aim, in this section we observe Italian workers transitions among different statuses covering a time span
up to 10 years.
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Specifically, we consider the stock of active individuals in a given year, distinguishing them by occupational status (e.g.
employee, self-employed, unemployed), and we follow these individuals for 1, 2, 5 and 10 years, observing through the
transition matrices the evolution of their working conditions.The individual status is identified according to the work-
ing condition at the end of the year, i.e. at December (see Section 1.4).These conditions are defined by using the infor-
mation about the type of job relationship recorded by the administrative archives which the longitudinal AD-SILC
dataset is based on.

Working statuses considered in this chapter are the following: employee (since 1998 we are able to distinguish perma-
nent and temporary employees); professionals (self-employed enrolled to the private pension fund managed by their
association); other INPS funds (i.e. self-employed paying contributions to INPS; i.e. dealers, craftsmen and farmers);
Gestione Separata (since 1996; covering parasubordinate workers and professionals who do not pay contributions to
their association’s specific fund); in unemployment benefit (individuals receiving at the end of the year a benefit or the
Cassa Integrazione); absent in December (individuals active or benefit recipient during the year, but without income
from work of unemployment benefit at the end of the year); never active during the year (individuals without records
as workers or unemployed during the whole year; obviously such status can be observed only in the years subsequent
the first observation, because in the base year only active individuals are taken into account).

However, as noticed in chapter 1, it has to be remarked that the extent of temporary employment is underestimated
in AD-SILC because we are not able to infer the duration of arrangements attained by public employees, which are
then considered as characterized by permanent arrangements.

Transition matrices have been computed following up to ten years individuals aged 15-44 in the base year, observed
in administrative archives in 1980 (Tables 3.1A-3.1D), in 1990 (Tables 3.2A-3.2D), in 1998 (tables 3.3A-3.3D) and in 2003
(tables 3.4A-3.4C). In this analysis we chose to exclude individuals aged over 44 because we intended to compare
workers’ trajectories in different decades. We then need to consider representative sub-samples of the labour force in
each base year. As said (see chapter 1), AD-SILC dataset is a retrospective panel built starting from the population sam-
pled in the 2005 cross sectional wave of IT-SILC. IT-SILC is a representative sample of the 2005 Italian population.
Hence, for the years prior to 2005 AD-SILC becomes a less representative sample of the cross-sectional population, as
it loses the capacity to give cross-sectional information on oldest individuals (e.g. the elderly in 1990 have lower
chances to be still alive in 2005 and, then, to be sampled in the 2005 cross-section; therefore the AD-SILC unbalanced
panel is not a representative cross-sectional dataset of the whole 1990 population, being it unable to observe the old-
est individuals alive in 1990). Therefore, in order to compare different cross-sections of the labour force by means of
EU-SILC we have to limit the age of the observed workforce so as to take into account representative samples. That is,
to compare medium-term prospects of individuals active in 1980 to prospects of individual active in next decades, we
decided to carry out computations on the subsample of workers aged 15-44 in the base year (otherwise the 1980 cross
section extracted from AD-SILC would not be a representative sample of older individuals in 1980, whose probability
to be sampled in 2005 IT-SILC would be low).

The main findings of our empirical analysis on workers’ transitions are the following. Firstly, transitions regarding the
stock of workers show that since the ‘80s the Italian labour market has never been effectively very rigid. In particular,
medium and long-term persistence for workers in open-ended contracts is always very far from 100% and frequent
movements outside and inside the active labour force are recorded. For all the examined cohorts, the percentage of
workers losing the status of permanent employee at least once in a five years period is high and its magnitude has
been substantially constant in the last 30 years. Risks are higher for vulnerable groups of workers (e.g. low skilled,
females, living in the South and working in small size firms), although some insecurities emerge also among the most
advantaged groups (i.e. tertiary graduated, living in the North and working in large enterprises).

Overall, even if a certain degree of persistency in the same status can be observed (percentage along the main diag-
onal are fairly high), our analysis reveals that a large share of workers changes its status over time. Tables from 3.1A to
3.1D present the movements of all active people aged 15-44 for a period up to 10 years, starting from the base year
1980.Table 3.1A shows that only the 89.3% of permanent employees in 1980 still have a permanent contract one year
later. The share of workers with a permanent contract in 1980 and keeping their status drops to 83.5% after two years
(Tab. 3.1B) to 76.7% after five years (Tab. 3.1C) and reaches the 72.4% after ten years (Tab. 3.1D). Among people with
an open-ended contract in 1980, 6.2% is not in the labour market in December 1981 and 1.9% has never been active
during all the 1981. The percentage of people having an open-ended contract in 1980 and never active during one of
the following years increases substantially over time: it reaches 5.7% after two years, 11.5% after five years and
becomes 14.3% after ten years, in 1990. Furthermore, after five years, the 5.0% of people with an open-ended contract

42

T-DYMM Innovative Datasets and Models for Improving Welfare Policies

FINAL REPORT



in 1980 has a different type of contract and it is registered in other INPS founds, the 2.4% is under unemployment ben-
efits and the 4.0% is not in the labour market in December (nor is an unemployment benefit recipient).

For those people absent from the labour market in December 1980 (i.e. individuals active during the year, but not
receiving earnings nor unemployment benefit in December), the 29.0% founds a job as permanent employee after
one year, the 44.0% is never active during the year and the 20.8% is still not in the labour market one year later. Over
time, the share of absent people in December 1980 who find a permanent job increases to a certain extent (up to
42.4% after ten years), but a significant part of them remains inactive during the entire year in one of the following
years (35.3% after ten years). Smaller fractions are recorded in other INPS funds (12.0% after ten years).

For those workers recorded in other INPS funds in 1980, the 91.0% has the same status after one year, the 87.3% after
two year, the 79.0% after five years and the 73.2% after ten years. Among those workers, the 1.4% gets a permanent
employment as employee after one year and the 2.9% gets a permanent job as employee after two years. Such pat-
terns changes somewhat over time: the share of people recorded in the other INPS funds in 1980 and with an open-
ended contract after five years reaches the 16.4% and decreases slightly after ten years, reaching the 13.8%. Moreover,
after five years and after ten years a large share of those workers has never been active in any of the following years
(11.5% and 15.2% respectively).

Tables from 3.2A to 3.2D show transition patterns after one year, after two years, after five years and after ten years for
all active people aged 15-44 observed in the labour market in 1990. Patterns are similar to the ones depicted so far.
Once more, the percentage of people having a permanent contract in 1990 and keeping the same working status
decreases over time: it is the 89.6% after one year, the 85.9% after two year, the 79.3% after five years and the 73.6%
after ten years. Over time, an increasing share of workers having a permanent contract in 1990 is found not to be active
during the year: this percentage amounts to the 1.5% in 1991, to 4.2% in 1992, to 8.9% in 1995 and to 9.5% in 2000.
Moreover, a pretty high percentage of those workers is found to be absent from the labour market in December of the
following years.

At the same time, a rather large share of people absent in December 1990 has a permanent job one year later (29.7%)
and two years later (33.6%) and such pattern stabilises around 41.9% after ten years. A large part of those people has
never been active during the year in one of the following years, but the relative magnitude of such phenomenon is
decreasing over time and ranges from the 43.6% after one year to the 25.1% after ten years.

Focussing on the workers that are enrolled in other INPS funds in 1990, data show that a small fraction of them has a
permanent job as employee after one year (2.5%) and after two years (3.7%) and that such share increases over time
reaching the 9.1% after ten years. At the same time, a significant and increasing proportions of such workers is not
active during the years in one of the following years, reaching a value of 13.5% after ten years.

Tables from 3.3A to 3.3D show the labour market transition after one year, after two years, after five years and after ten
years for all active people aged 15-44 observed in the labour market in 1998. In this case two additional working sta-
tuses are added: firstly, we introduce the Gestione Separata INPS, created in 1996 and recording atypical workers (para-
subordinate) such as project workers and self employed without a pension fund managed by their professional asso-
ciation; secondly we introduce the distinction between temporary and permanent contracts made by INPS archives
since 1998. Following the career evolutions of atypical and temporary workers is extremely important in order to
analyse the extent to which the introduction of such forms of job might favour the entry into the labour market or
become a trap for people, impeding their move towards more stable form of contracts. Across years we find that a sig-
nificant share of atypical and temporary workers maintains their status, but that this percentage decreases after a
while. For instance, the 71.5% of people being in the Gestione Separata in 1998 is still in the same status after one year,
yet this share decreases to 58.8% after two years and to 28.8% after ten years. At the same time, among employees
with a temporary contract in 1998, the 40.9% still has the same contract after one year, but this percentage is reduced
to 16.2% after five years and to 9.9% after ten years.

The empirical evidence does not change if we consider transitions up to five years of individuals active during 2004
(Tables 3.4A-3.4C). In a five year period 22.9% of people working as permanent employee in 2004 no longer has such
contractual arrangement, whereas 48.7% of individuals working as temporary at the base year attains an open-ended
arrangement. Concerning individuals enrolled at the Gestione Separata, 24.2% gets a permanent employment arrange-
ment (and 4.4% a fixed-term one), 33.7% still works as parasubordinate and there are frequent movements towards
the inactivity, or the unemployment without benefit (16.7%).

Apart from “point to point” transitions, it is interesting to compute how many permanent employees lost at least once
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their status (i.e. experienced a downgrade, moving to atypical arrangements or to unemployment or inactivity) in the
5 or 10 years following the base year (tables 3.5 and 3.6, where base years 1985, 1995, 2001 are also considered).
Confirming the portrait of a very mobile labour market as emerged from the transition matrices, in all the observed
periods around 25-30% of employees experience a downgrade in a five years period (Table 3.5) and such share
increases up to 40% when ten years dynamics are observed (Table 3.6). Downgrade risks are higher for weaker groups
of workers (e.g. low skilled, females, living in the South and working in small size firms), but insecurities emerge also
among the most advantaged groups (i.e. tertiary graduated, living in the North and working in large enterprises). In
particular no significant differences in workers’ risks emerge among permanent employees hired in firms whose size
is around 15 employees, i.e. the threshold over which the reinstatement of employees at the job place in case of unfair
dismissal is guaranteed.

Tab. 3.1A: Destinations in 1981 of individuals aged 15-44 active during 1980 (row percentages)

1981

1980 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 89.3 0.2 1.2 1.2 6.2 1.9 100.0

Professional 12.5 84.5 1.2 0.0 0.0 1.9 100.0

Other INPS funds 1.4 0.1 91.0 2.2 1.5 3.7 100.0

In unemployment benefit 7.2 0.0 7.7 68.2 10.2 6.8 100.0

Absent in December 29.0 0.1 4.6 1.5 20.8 44.0 100.0

Source: elaborations on AD-SILC data

Tab. 3.1B: Destinations in 1982 of individuals aged 15-44 active during 1980 (row percentages)

1982

1980 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 83.5 0.3 2.1 1.8 6.7 5.7 100.0

Professional 14.0 80.6 0.8 0.0 1.5 3.0 100.0

Other INPS funds 2.9 0.3 87.3 2.4 1.5 5.6 100.0

In unemployment benefit 8.1 0.0 15.3 57.5 3.0 16.2 100.0

Absent in December 33.6 0.4 5.8 1.1 17.6 41.5 100.0

Source: elaborations on AD-SILC data

Tab. 3.1C: Destinations in 1985 of individuals aged 15-44 active during 1980 (row percentages)

1985

1980 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 76.7 0.5 5.0 2.4 4.0 11.5 100.0

Professional 10.4 67.1 8.0 0.0 3.7 10.8 100.0

Other INPS funds 4.5 0.4 79.0 2.4 2.1 11.5 100.0

In unemployment benefit 16.4 0.0 23.1 33.0 3.3 24.1 100.0

Absent in December 35.3 0.9 10.5 2.7 9.6 40.9 100.0

Source: elaborations on AD-SILC data
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Tab. 3.1D: Destinations in 1990 of individuals aged 15-44 active during 1980 (row percentages)

1990

1980 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 72.4 0.6 7.7 2.1 2.9 14.3 100.0

Professional 19.8 58.8 8.2 0.0 0.2 13.0 100.0

Other INPS funds 7.6 0.6 73.2 1.3 2.1 15.2 100.0

In unemployment benefit 13.8 0.1 34.1 17.3 3.9 30.8 100.0

Absent in December 42.4 0.8 12.0 3.2 6.3 35.3 100.0

Source: elaborations on AD-SILC data

Tab. 3.2A: Destinations in 1991 of individuals aged 15-44 active during 1990 (row percentages)

1991

1990 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 89.6 0.1 1.1 1.8 6.0 1.5 100.0

Professional 1.3 96.4 2.2 0.0 0.2 0.0 100.0

Other INPS funds 2.5 0.2 90.8 1.9 1.8 2.7 100.0

In unemployment benefit 18.9 0.0 5.6 57.6 11.0 7.0 100.0

Absent in December 29.7 1.1 6.4 2.0 17.3 43.6 100.0

Source: elaborations on AD-SILC data

Tab. 3.2B: Destinations in 1992 of individuals aged 15-44 active during 1990 (row percentages)

1992

1990 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 85.9 0.2 1.8 2.2 5.9 4.2 100.0

Professional 2.2 90.8 5.6 0.0 1.2 0.2 100.0

Other INPS funds 3.7 0.3 86.3 2.0 2.2 5.4 100.0

In unemployment benefit 22.1 0.0 10.5 47.5 4.6 15.4 100.0

Absent in December 33.6 0.7 8.5 2.1 15.1 40.0 100.0

Source: elaborations on AD-SILC data

Tab. 3.2C: Destinations in 1995 of individuals aged 15-44 and active during 1990 (row percentages)

1995

1990 Employee Profess. Other Unemp. Absent Never active Total
funds benefit during the year

Employee 79.3 0.4 4.3 3.3 3.9 8.9 100.0

Professional 13.2 70.7 8.5 0.4 1.2 6.0 100.0

Other INPS funds 6.2 0.3 79.6 0.6 1.6 11.7 100.0

In unemployment benefit 25.7 0.6 27.2 18.3 3.8 24.5 100.0

Absent in December 40.6 1.0 9.8 4.0 7.9 36.8 100.0

Source: elaborations on AD-SILC data
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Tab. 3.2D: Destinations in 2000 of individuals aged 15-44 active during 1990 (row percentages)

2000

1990 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Perm. emp. 73.6 2.5 0.5 6.9 1.3 2.7 3.0 9.5 100.0

Professional 28.3 0.0 35.4 26.3 0.9 0.7 4.6 4.0 100.0

Other funds 9.1 0.8 0.5 73.3 0.8 0.7 1.4 13.5 100.0

Unemp. Ben. 26.0 2.0 0.0 20.9 0.0 15.2 4.8 31.2 100.0

Absent 41.9 6.4 0.5 14.8 2.4 5.6 3.5 25.1 100.0

Source: elaborations on AD-SILC data

Tab. 3.3A: Destinations in 1999 of individuals aged 15-44 active during 1998 (row percentages)

1999

1998 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 89.2 1.8 0.1 0.8 0.3 1.0 4.4 2.5 100.0

Temporary employee 38.4 40.9 0.1 1.0 0.3 5.0 12.0 2.3 100.0

Professional 6.2 0.3 86.5 4.7 0.2 0.3 1.2 0.7 100.0

Other INPS funds 2.0 0.9 0.4 92.3 0.5 0.4 1.3 2.3 100.0

Gestione Separata 10.0 2.8 1.2 1.0 71.5 1.1 1.2 11.1 100.0

In unemployment benefit 19.4 5.8 0.3 3.1 1.2 52.8 13.9 3.8 100.0

Absent in December 24.4 8.7 0.6 4.3 1.7 3.8 16.8 39.6 100.0

Source: elaborations on AD-SILC data

Tab. 3.3B: Destinations in 2000 of individuals aged 15-44 active during 1998 (row percentages)

2000

1998 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 87.5 2.2 0.2 1.6 0.5 1.4 3.2 3.5 100.0

Temporary employee 53.5 24.8 0.0 1.9 0.3 3.7 8.4 7.5 100.0

Professional 8.6 0.9 82.6 4.3 0.2 0.5 1.9 1.1 100.0

Other INPS funds 4.0 1.5 0.3 87.8 0.6 0.4 1.8 3.6 100.0

Gestione Separata 17.3 2.1 2.3 1.7 58.8 2.3 1.4 14.2 100.0

In unemployment benefit 27.2 3.7 0.1 4.7 2.0 43.6 6.5 12.3 100.0

Absent in December 34.7 7.2 0.5 5.6 1.8 4.7 12.2 33.4 100.0

Source: elaborations on AD-SILC data
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Tab. 3.3C: Destinations in 2003 of individuals aged 15-44 active during 1998 (row percentages)

2003

1998 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 83.5 2.5 0.3 3.8 1.1 1.4 2.7 4.8 100

Temporary employee 60.1 16.2 0.1 4.0 1.6 2.7 6.2 9.3 100

Professional 16.7 1.6 70.2 6.5 1.0 0.6 1.4 2.1 100

Other INPS funds 8.5 1.2 0.4 78.2 1.5 0.6 2.4 7.3 100

Gestione Separata 28.0 2.8 2.7 3.4 41.0 1.6 2.9 17.6 100

In unemployment benefit 50.4 5.5 0.2 4.6 0.8 22.3 3.8 12.5 100

Absent in December 40.7 6.2 1.8 8.4 4.2 5.1 10.4 23.3 100

Source: elaborations on AD-SILC data

Tab. 3.3D: Destinations in 2008 of individuals aged 15-44 active during 1998 (row percentages)

2008

1998 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 78.1 2.8 0.5 5.2 1.0 2.1 3.4 7.0 78.1

Temporary employee 61.6 9.9 0.6 8.2 1.2 3.0 6.6 9.0 61.6

Professional 20.6 0.2 65.7 7.2 0.9 1.1 0.8 3.5 20.6

Other INPS funds 11.9 2.8 0.7 68.6 1.8 1.3 2.3 10.5 11.9

Gestione Separata 30.8 2.7 2.2 7.3 28.8 3.4 6.2 18.6 30.8

In unemployment benefit 56.8 4.1 0.5 5.5 1.0 10.5 10.0 11.7 56.8

Absent in December 48.0 4.9 2.4 11.5 2.8 3.0 5.7 21.7 48.0

Source: elaborations on AD-SILC data

Tab. 3.4A: Destinations in 2005 of individuals aged 15-44 active during 2004 (row percentages)

2005

2004 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 87.5 1.8 0.2 0.8 0.4 1.5 4.9 3.0 100.0

Temporary employee 31.2 49.8 1.2 1.7 1.6 3.5 9.0 2.0 100.0

Professional 4.0 1.7 88.5 2.7 0.5 0.2 1.9 0.5 100.0

Other INPS funds 1.7 0.5 0.4 92.5 0.3 0.2 1.7 2.8 100.0

Gestione Separata 9.2 5.1 2.3 2.3 63.9 0.5 2.4 14.4 100.0

In unemployment benefit 17.4 9.4 0.2 3.5 2.1 49.1 14.5 4.0 100.0

Absent in December 22.6 11.0 1.1 3.4 2.4 3.7 16.1 39.7 100.0

Source: elaborations on AD-SILC data
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Tab. 3.4B: Destinations in 2006 of individuals aged 15-44 active during 2004 (row percentages)

2006

2004 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 84.2 2.9 0.4 1.6 0.7 1.6 4.6 4.0 100.0

Temporary employee 39.9 37.4 1.0 2.5 2.0 3.1 8.2 6.0 100.0

Professional 5.5 1.0 85.7 2.7 0.5 0.2 3.1 1.3 100.0

Other INPS funds 3.7 1.4 0.5 86.7 0.7 0.4 1.6 5.1 100.0

Gestione Separata 14.6 7.9 3.1 3.9 48.8 1.1 4.1 16.4 100.0

In unemployment benefit 26.5 8.1 0.1 2.4 1.4 36.3 11.5 13.7 100.0

Absent in December 25.4 12.0 1.6 5.4 2.8 6.3 13.0 33.5 100.0

Source: elaborations on AD-SILC data

Tab. 3.4C: Destinations in 2009 of individuals aged 15-44 active during 2004 (row percentages)

2009

2004 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 77.1 3.1 0.3 3.0 1.1 3.7 5.1 6.6 100.0

Temporary employee 48.7 21.4 0.9 4.1 1.0 3.6 9.5 10.8 100.0

Professional 12.5 0.2 67.3 4.4 1.5 0.8 6.3 7.0 100.0

Other INPS funds 6.9 2.2 0.8 74.6 1.1 0.9 2.5 11.0 100.0

Gestione Separata 24.2 4.4 4.7 6.6 33.7 4.9 4.9 16.7 100.0

In unemployment benefit 44.9 7.9 0.4 3.0 0.9 18.2 8.9 15.7 100.0

Absent in December 31.0 10.7 0.6 7.6 2.0 6.2 9.5 32.5 100.0

Source: elaborations on AD-SILC data

Tab. 3.5: Share of individuals working as permanent employees in the base year and experiencing at least one year
not as permanent employee or self-employed1 in the following 5 years, by characteristics in the base year

1980 1985 1990 1995 1998 2001 2004
1985 1990 1995 2000 2003 2006 2009

Sex Male 26.7 21.5 25.2 25.1 23.1 27.2 32.0

Female 39.2 34.4 34.9 40.2 28.9 31.2 33.8

Low. sec. 33.9 29.2 31.2 35.0 30.7 35.2 38.3

Educ att. Upp. sec. 25.5 21.0 25.5 27.0 23.0 25.6 29.7

Tert. 29.4 22.1 27.8 29.4 17.9 22.1 29.4

North West 27.4 21.8 23.2 25.9 23.8 24.8 25.7

North East 31.5 23.9 25.5 28.8 24.8 24.7 26.3

Area of work Center 30.9 27.4 26.5 30.9 30.7 31.9 32.4

South 34.5 33.9 43.7 40.3 33.6 36.4 44.0

Islands 43.9 35.5 44.1 47.0 31.8 39.2 48.7
>>>
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Tab. 3.5 >>>

1980 1985 1990 1995 1998 2001 2004
1985 1990 1995 2000 2003 2006 2009

15-19 62.0 64.7 52.3 64.5 56.1 52.7 55.9

20-24 34.4 33.0 36.0 45.9 42.4 42.7 46.6

25-29 27.4 25.2 29.0 34.3 32.9 35.2 37.7
Age 30-34 23.7 16.6 24.0 27.7 25.4 27.9 32.0

35-39 22.7 17.5 23.1 19.6 18.6 24.4 28.7

40-44 24.5 17.4 19.7 17.8 13.9 20.4 27.1

White-collar 24.1 19.5 23.3 23.2 18.7 20.7 22.1

Job qual. Blue-collar 31.2 27.0 30.1 31.7 30.3 31.7 35.3

Apprentice 70.5 63.7 50.1 57.3 51.9 48.6 49.1

Contract Full-time n.a. n.a. 27.8 28.8 25.7 27.4 29.7

Part-time n.a. n.a. 42.7 36.6 38.2 38.0 41.7

Sector Manif. n.a. n.a. 28.4 29.3 25.7 28.1 32.4

Services n.a. n.a. 29.3 30.5 28.7 29.6 30.5

1-4 n.a. n.a. 46.9 48.1 45.2 43.3 46.6

5-9 n.a. n.a. 35.3 36.2 35.7 34.9 38.7

10-14 n.a. n.a. 32.6 35.1 34.3 36.2 31.1

15-24 n.a. n.a. 26.9 34.2 25.0 28.7 33.1
Firm’ size 25-49 n.a. n.a. 28.0 31.4 23.1 30.6 34.6

50-99 n.a. n.a. 25.5 26.0 23.8 27.6 28.5

100-249 n.a. n.a. 22.6 22.3 17.4 23.5 22.8

>250 n.a. n.a. 15.8 14.8 13.7 13.9 16.6

Total 31.2 26.0 28.8 31.0 25.5 28.8 32.8
1 Permanent employees experience a worsening of their status if they are temporary employees, unemployed or enrolled in Gestione
Separata in at least one year of the five years period.

Source: elaborations on AD-SILC data

Tab. 3.6: Share of individuals working as permanent employees in the base year and experiencing at least one year
not as permanent employee or self-employed1 in the following 10 years, by characteristics in the base year

1980 1985 1990 1995 1998
1990 1995 2000 2005 2008

Sex Male 34.6 34.2 36.1 35.7 36.0

Female 53.8 49.7 53.9 55.1 43.6

Low. sec. 45.4 43.6 47.0 48.6 45.9

Educ att. Upp. sec. 34.2 33.7 37.2 38.3 34.7

Tert. 34.0 32.0 39.2 39.9 33.7

North West 37.4 34.7 37.2 39.6 35.9

North East 40.5 36.2 38.8 40.3 37.4

Area of work Center 42.1 38.5 42.0 44.5 43.9

South 46.3 53.6 55.3 51.9 46.8

Islands 55.0 50.9 60.5 52.9 48.8
>>>
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Tab. 3.6 >>>

1980 1985 1990 1995 1998
1990 1995 2000 2005 2008

15-19 73.9 74.5 69.6 75.2 72.5

20-24 46.6 45.1 50.8 59.4 57.1

25-29 34.4 37.4 43.4 46.3 46.5
Age 30-34 32.8 29.0 34.1 39.1 38.1

35-39 31.0 29.1 32.5 31.2 32.1

40-44 40.8 40.7 38.7 31.9 28.0

White-collar 34.0 33.5 36.3 35.0 30.1

Job qual. Blue-collar 42.2 40.7 43.9 45.3 43.8

Apprentice 80.4 74.1 68.6 67.1 69.8

Contract Full-time n.a. n.a. 41.5 41.0 38.2

Part-time n.a. n.a. 57.0 53.7 52.9

Sector Manif. n.a. n.a. 43.2 42.8 39.8

Services n.a. n.a. 41.8 42.2 40.1

1-4 n.a. n.a. 60.0 62.3 57.9

5-9 n.a. n.a. 51.6 48.7 50.1

10-14 n.a. n.a. 49.6 48.3 48.4

15-24 n.a. n.a. 42.8 49.1 41.8
Size 25-49 n.a. n.a. 44.7 43.6 37.4

50-99 n.a. n.a. 40.1 40.4 38.5

100-249 n.a. n.a. 35.2 36.1 31.7

>250 n.a. n.a. 26.6 25.1 22.2

Total 41.5 39.6 42.8 43.4 39.1
1 Permanent employees experience a worsening of their status if they are temporary employees, unemployed or enrolled in Gestione
Separata in at least one year of the ten years period.

Source: elaborations on AD-SILC data

3.4 Workers’ transitions during the crisis
As clarified in Chapter 1, AD-SILC dataset, tracking all workers up to the end of 2009, allows to observe individual prospects
in the labour market during the current economic crisis. Therefore, following the same definition of status applied in the
previous section we observed transitions in the period 2007-2009 of sampled individuals aged 15-64 in 2007 and not retir-
ing in the period of observation (hence there are not pensioners among inactive people). Here we show one year and two
years transitions of individuals active during 2007 and 2008 (tables 3.7-3.9), comparing in particular one year transitions
from December 2007 to December 2008 (Table 3.7) and from December 2008 to December 2009 (Table 3.8).

As regards individuals working as open-ended employees in the base year, it has to be pointed out that the probabil-
ity to lose the permanent status increases in 2009 (from 10.4% to 12.3%). In particular, during the peak of the crisis both
probabilities to become unemployment benefit recipients and to be without earnings and benefit at the end of 2009
rise. However the most striking worsening affects individuals working through fixed-term arrangements, such as
employees or parasubordinate. In the first case the chances to attain a permanent position after one year drop from
30.3% to 22.4% and also a reduction in the probability to keep the fixed term contract is observed (from 45.5% to
42.7%). As a consequence temporary employees experience during the crisis a sensible increase of becoming unem-
ployment benefit recipients (from 5.7% to 10.7%), being absent from administrative archives at the end of the year
(from 12.7% to 15.4%) and being out from the labour force for all the year (from 2.6% to 4.1%). Likewise people
enrolled to the Gestione Separata are characterised by lower possibilities to attain an employment arrangement: prob-
abilities to attain in one year a permanent position drop from 9.5% to 5.1% and the share of individuals inactive for
the whole year increases (from 12.3% to 15.7%). Furthermore, the share of unemployment benefit recipients who do
not receive earnings or income at the end of the year increases signalling lower chances to be reemployed (from
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18.5% to 24.8%); likewise the transitions to inactivity of individuals absent in the administrative archives at the end of
the previous year increases(from 37.5% to 46.9%).

Tab. 3.7: Destinations in December 2008 of individuals aged 15-64 and active during 2007, by status at the end of
2007 (row percentages)

2008

2007 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 89.6 1.9 0.2 0.6 0.2 2.0 4.9 0.7 100.0

Temporary employee 30.3 45.8 0.2 1.1 1.6 5.7 12.7 2.6 100.0

Professional 2.7 1.1 90.4 3.0 0.5 0.2 1.2 1.1 100.0

Other INPS funds 1.2 0.9 0.2 91.6 0.3 0.3 2.2 3.3 100.0

Gestione Separata 9.5 4.7 0.7 1.8 68.7 0.2 2.1 12.3 100.0

In unemployment benefit 17.1 10.5 0.0 1.9 1.2 44.4 18.5 6.5 100.0

Absent in December 22.8 8.4 1.2 3.3 3.5 5.3 18.1 37.5 100.0

Source: elaborations on AD-SILC data

Tab. 3.8: Destinations in December 2009 of individuals aged 15-64 and active during 2008, by status at the end of
2008 (row percentages)

2009

2008 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 87.7 1.7 0.3 0.5 0.4 3.0 5.8 0.6 100.0

Temporary employee 22.4 42.7 0.3 1.8 2.6 10.7 15.4 4.1 100.0

Professional 1.7 0.2 81.9 1.5 1.3 0.6 8.1 4.8 100.0

Other INPS funds 1.2 0.9 0.5 91.4 0.2 0.3 2.2 3.4 100.0

Gestione Separata 5.1 5.2 0.5 0.7 69.6 1.3 1.9 15.7 100.0

In unemployment benefit 13.5 12.0 0.1 1.2 0.7 41.6 24.8 6.1 100.0

Absent in December 20.9 9.3 0.3 1.3 1.8 3.0 16.4 46.9 100.0

Source: elaborations on AD-SILC data

Tab. 3.9: Destinations in December 2009 of individuals aged 15-64 and active during 2007, by status at the end of
2007 (row percentages)

2009

2007 Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
Emp. Emp. funds Sep. Ben. active

Permanent employee 82.8 2.5 0.4 1.0 0.5 3.7 6.4 2.7 100.0

Temporary employee 34.7 32.4 0.3 1.9 2.1 7.2 10.7 10.7 100.0

Professional 3.9 0.8 77.7 3.2 1.8 0.9 6.4 5.5 100.0

Other INPS funds 2.3 1.2 0.5 86.2 0.6 0.5 2.3 6.5 100.0

Gestione Separata 12.2 4.9 0.7 2.5 56.7 1.6 2.0 19.5 100.0

In unemployment benefit 22.1 8.2 0.8 2.9 2.3 31.7 14.0 18.2 100.0

Absent in December 26.5 8.8 0.2 3.5 3.5 6.1 14.9 36.6 100.0

Source: elaborations on AD-SILC data
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Tab. 3.10: Share of individuals worsening their working status since December 2008 to December 2009, by
characteristics and working status in 2008

Permanent employee Temporary employee Gestione  Separata 
in 20081 in 20082 in 20083

Sex Male 11.5 34.5 16.3

Female 11.3 31.3 21.9

Low. sec. 14.0 35.7 20.5

Educ att. Upp. sec. 10.4 28.8 23.4

Tert. 8.6 34.1 8.5

North West 9.9 30.7 15.5

North East 9.6 32.0 12.0

Area of work Center 11.0 25.7 18.3

South 15.4 41.9 32.4

Islands 22.8 36.9 27.1

15-19 25.2 43.5 46.4

20-24 19.7 37.9 38.1

25-29 15.8 34.7 28.9

30-34 11.1 31.6 16.0

35-39 9.5 28.3 20.9
Age 40-44 8.7 27.9 7.0

45-49 9.1 27.1 22.5

50-54 10.4 44.7 7.6

55-59 14.6 32.0 4.7

60-64 19.5 22.2 0.0

White-collar 8.5 29.9 n.a.

Job qual. Blue-collar 13.6 39.4 n.a.

Apprentice 17.8 n.a. n.a.

Contract Full-time 10.8 34.9 n.a.

Part-time 15.7 38.5 n.a.

Sector Manufacture 12.1 35.4 n.a.

Services 10.3 35.5 n.a.

1-4 15.0 30.1 n.a.

5-9 16.6 39.7 n.a.

10-14 12.9 33.9 n.a.

15-24 10.8 37.7 n.a.
Size 25-49 13.1 33.8 n.a.

50-99 13.0 33.2 n.a.

100-249 7.7 34.7 n.a.

>250 6.4 37.6 n.a.

Total 11.4 32.8 19.0
1 Permanent employees have worsened their status if they are temporary employees, unemployed or enrolled in Gestione Separata at
the end of 2009. 2 Temporary employees have worsened their status if they are unemployed or enrolled in Gestione Separata at the end
of 2009. 3 People enrolled to Gestione Separata have worsened their status if they are unemployed at the end of 2009.

Source: elaborations on AD-SILC data
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In assessing downgrading risks in the period 2008-2009 by individual characteristics (Table 3.10)5 it has to be pointed out
that these risks are extensively diffused across the whole labour force.Some results must be highlighted:downgrade risks
of temporary employees do not decrease linearly with education. Indeed, tertiary graduated experience a much higher
risk than those with an upper secondary degree, whereas among parasubordinate workers the high education represent
a sort of cushion against the unemployment. As expected, for all three groups of workers risks are much higher for those
in Southern Regions. Among permanent employees the relationship between downgrade risks and workers’ age is U-
shaped, that is the risk is the lowest at the median age and very high for younger and older workers, whilst among atyp-
ical workers the youngest are at higher risk to break their work relationship.Risks affected mostly blue-collars and appren-
tices than white-collars and part-time workers than full-timers,whereas striking differences among sectors do no emerge.

A relevant information regard the link between downgrade risks and firms’ size, as individuals working in firms with
more than 15 employees are more guaranteed from firing risks. Small firms are more at risk of failure; hence their work-
ers are by definition more at risk. Anyhow, apart from permanent employees working in large enterprises (beyond 100
workers) downgrade risks do not greatly reduce with the firms’ size, suggesting, contrarily to the conventional wisdom
of the Italian debate, the absence of a strong correlation between firing risks and the firm size.

3.5 Transitions of individuals entered in the labour market since 1998
In this section, we focus on the initial part of individuals’ working lives following up to ten years those who entered in
the labour market in 1998. It is crucial to observe the transitions of younger cohorts since 1998 as the reform introduc-
ing flexibility in the Italian labour market started in 1997 (Lucidi and Raitano 2009). Furthermore, data about the con-
tract typology of private employees (fixed-term or open-ended) are available starting from 1998.

Anyway, as noticed in Chapter 1, it has to be remarked that the extent of temporary employment is underestimated in
AD-SILC because we are not able to infer the duration of arrangements attained by public employees, which are then
considered as characterized by permanent arrangements.

The aim is to inquire the main effects of temporary and atypical contracts – i.e. are they a trap or a stepping stone
towards standard job relationships? – and the effective degree of guarantee provided by permanent arrangements6 by
observing individual working conditions at the entry in the labour market and during the first 10 years of their career.

Initially, we show the first contractual arrangement attained by the flows of individual entered in the labour market in
each year since 1998 (Figure 3.1A), disaggregating by education and gender (Figure 3.2A). Furthermore, observing the
working conditions at the end of the year for these cohorts, we analyze how the career evolves 1, 5 and 10 years after
the entry in the labour market(Figures 3.1B-3.1D), disaggregating by education and gender (Figures 3.2B-3.2D)7.

A striking decrease of the number of individuals getting a permanent position in their first job relationship emerges
(Figure 3.1A): 55.8% of individuals began to work as open-ended employees in 1998, whereas the share decreased to
41.1% for the cohort of individuals entered in the labour market in 2008. On the contrary, sensible increases of the per-
centage of first job experiences through atypical arrangements are evident, as regards both fixed-term employment
(rose from 21.9% to a maximum share of 29.5% in 2007) and parasubordinate jobs (rose from 6.5% to a maximum of
18.0% in 2008).

Nonetheless, being in the labour market does not represent a stable condition for many of the new entrants (Figures
3.1B-3.1D). On average, at the end of the year after the entry 1/3 of individuals does not work; 17.4% is inactive for the
whole year, 15.6% is unemployed in December8.The heavy effects of the crisis are evident looking at the 2008 cohort,
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5 Permanent employees downgrade if they become temporary employees, unemployed (i.e. benefit recipient, inactive or
absent) or enrolled in Gestione Separata; temporary employees if become unemployed or enrolled in Gestione Separata; para-
subordinate if they are unemployed at the end of 2009.

6 It has to be noticed that apprentices are classified in administrative archives as open-ended employees.
7 Conditions 5 years after the entry are observed for the 1998-2004 new entrants cohorts, whereas conditions after 10 years can

be observed for cohorts 1998 and 1999 only.
8 Apart from specific derogation, the eligibility to unemployment benefits requires long seniority records (at least 2 years of

presence in the labour market). As a consequence the share of new entrants receiving an unemployment benefit in the first
part of their working lives is very low.



characterized by a share of 26.4% of individuals inactive for the whole 2009. Looking at conditions 5 and 10 years after
the entry into the labour market (Figures 3.1C-3.1D): on average 17-18% become inactive in the medium-long term,
although exit from and entry to the labour force are observed, suggesting that activity and inactivity (where also infor-
mal workers are hidden) are much more linked than it is usually believed.

Looking at the working conditions by education (Figures 3.2A-3.2D), average evidences for the 1998-2008 cohorts
show that the majority of individuals holding a tertiary degree have their first working experience as atypical workers,
whilst less skilled individuals have higher chances to start working trough standard relationships (or as apprentice):
44.6% of tertiary graduates start working as fixed term employee or parasubordinate versus 35.4% as open-ended
employees. Low skilled are more likely to attain a permanent position as first arrangement and there are few parasub-
ordinate positions, confirming that in Italy parasubordinate arrangements involve mostly high-skilled jobs.

However, the situation changes drastically 5 years and especially 10 years after the entry as low skilled experience
much higher risks to lose their fixed-term status or to leave the (formal) labour force. Furthermore, low skilled new
entrant have lower chances than high skilled to be employed through an open-ended arrangement. Actually, one year
after the entry individuals holding a lower or an upper secondary degree experience higher rate of exit than among
graduates: summing on average “absent and inactive”the share of new entrants not working at the end of the first year
are 38.5%, 33.5% and 19.9% respectively among lower secondary upper secondary and tertiary graduates (Figure 3.2B)
and 28.6%, 23.2% and 14.3% after10 years (Figure 3.2D).

By gender, as expected, the risk to become inactive is much higher among females; 10 years after the entry 22.0% of
females is out of the labour force whereas such percentage is 13.2% among males (Figure 3.2D).

Fig. 3.1A: First contractual status by entry cohort in the labour market

Source: elaborations on AD-SILC data
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Fig. 3.1B: Working condition one year after the entry in the labour market, by cohort of entry

Source: elaborations on AD-SILC data

Fig. 3.1C: Working condition five years after the entry in the labour market, by cohort of entry

Source: elaborations on AD-SILC data
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Fig. 3.1D: Working condition ten years after the entry in the labour market, by cohort of entry

Source: elaborations on AD-SILC data

Fig. 3.2A: First contractual status by educational attainments and gender. Entry cohorts 1998-2008

Source: elaborations on AD-SILC data
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Fig. 3.2B: Working condition one year after the entry in the labour market by educational attainments and gender.
Entry cohorts 1998-2008

Source: elaborations on AD-SILC data

Fig. 3.2C: Working condition five years after the entry in the labour market by educational attainments and gender.
Entry cohorts 1998-2004

Source: elaborations on AD-SILC data
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Fig. 3.2D: Working condition ten years after the entry in the labour market by educational attainments and gender.
Entry cohorts 1998-1999

Source: elaborations on AD-SILC data

Data shown so far allow to observe the distribution of cohorts of workers for the different working conditions, but
they do not allow to assess how individuals move across these conditions. Therefore, following the same method-
ology applied in Section 3.3 for the whole stock of workers aged 15-44, we now observe the individual transition
matrices of the subsample of new entrants in the period 1998-2008 after 1, 5 and 10 years (tables 3.11A-3.11C).

As noticed in Section 3.3, transition matrices about new entrants suggest that open-ended arrangements are not
the hyper-guaranteed working condition as expected, and the risks to downgrade are higher for new entrants. One
year after the entry 40.5% of individuals start working as permanent employees lose their status, in particular mov-
ing towards inactivity for the whole year (15.7%) or being unemployed at December (18.1%). As regards permanent
employees, transitions keep substantially stable if observed 5 or 10 years after the entry.

With respect to fixed term employees, 1/5 has moved to a permanent position at the end of the first year, 32,9%
kept the fixed term condition, and more than 40% is not working at the end of the year. Transition towards perma-
nent arrangements increases at the increasing of the working lives. After 10 years from the entry (Table 3.11C), for
individuals start working as employees the probabilities to have a permanent arrangement seem independent
from the initial arrangement (permanent, 56,8%, or temporary, 55,2%). Transitions from Gestione Separata to
employees (temporary or permanent) are lower and do not show importance changes after 10 years (42.3%) nor 5
years from the entry (43.9%). Furthermore, around 17% of new entrants are inactive 10 years later regardless the
first contractual status.
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Tab. 3.11A: Working condition 1 year after the entry in the labour market, by contractual status in the entry year (row
%). Cohorts: 1998-2008

Working condition 1 year after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 59.5 4.1 0.3 1.2 1.0 1.1 17.0 15.7 100.0

Temporary employee 20.1 32.9 0.1 0.8 2.9 0.3 23.8 19.2 100.0

Professional 6.1 1.1 54.1 1.8 2.2 0.0 8.9 25.8 100.0

Other INPS funds 3.5 2.1 0.6 76.8 0.3 0.2 4.9 11.6 100.0

Gestione Separata 11.5 7.9 2.1 1.1 51.7 0.2 2.6 23.0 100.0

Total 36.6 11.3 3.2 8.7 6.5 0.7 15.6 17.4 100.0

Source: elaborations on AD-SILC data

Tab. 3.11B: Working condition 5 years after the entry in the labour market, by contractual status in the entry year
(row %). Cohorts: 1998-2004

Working condition 5 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 57.1 6.0 0.5 5.7 2.1 2.9 9.2 16.6 100.0

Temporary employee 44.1 14.9 1.0 3.7 1.9 5.0 8.3 21.0 100.0

Professional 19.9 4.0 45.3 4.2 4.7 2.1 7.3 12.5 100.0

Other INPS funds 16.9 4.7 0.5 51.0 1.8 0.9 4.5 19.7 100.0

Gestione Separata 35.1 8.8 3.3 1.6 21.7 1.1 7.0 21.5 100.0

Total 46.1 8.1 2.8 9.8 3.8 3.0 8.2 18.2 100.0

Source: elaborations on AD-SILC data

Tab. 3.11C: Working condition 10 years after the entry in the labour market, by contractual status in the entry year
(row %). Cohorts: 1998-1999

Working condition 10 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 56.8 5.7 1.5 7.1 1.7 3.5 6.8 16.8 100.0

Temporary employee 55.2 10.8 1.6 7.2 2.1 2.4 5.1 15.7 100.0

Professional 28.1 0.0 41.1 2.5 4.0 3.4 0.0 21.0 100.0

Other INPS funds 27.0 3.6 2.8 40.2 2.0 1.2 3.4 19.8 100.0

Gestione Separata 37.9 4.4 3.8 3.2 19.8 4.9 6.3 19.8 100.0

Total 51.0 6.4 3.1 10.4 3.1 3.1 5.8 17.2 100.0

Source: elaborations on AD-SILC data

Observing transitions by educational attainments interesting results emerge (tables 3.12A-3.12C): both persistence in
permanent arrangements and upgrades from fixed-term employees increases by education, whatever distance from
the entry we take in consideration (i.e. 1, 5 or 10 years). Likewise, for every time span, the probability to become inac-
tive is much higher for lower and upper secondary graduates than for individuals holding a tertiary degree. The link
between upgrading chances for parasubordinate and education does not show a clear trend, but in general tertiary
graduates records higher transitions towards permanent or temporary employees.
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Tab. 3.12A: Working condition 1 year after the entry in the labour market, by contractual status in the entry year and
educational attainments (row %). Cohorts: 1998-2008

Lower secondary Working condition 1 year after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 54.8 4.7 0.0 1.3 0.4 1.0 20.0 17.9 100.0

Temporary employee 17.3 32.1 0.0 0.6 1.7 0.6 25.8 22.0 100.0

Professional 7.9 0.0 12.2 0.0 3.3 0.0 22.9 53.7 100.0

Other INPS funds 3.2 2.2 0.0 79.0 0.1 0.3 5.2 9.9 100.0

Gestione Separata 11.8 11.2 0.3 2.3 42.8 0.0 2.7 28.9 100.0

Total 36.1 11.3 0.4 10.8 2.3 0.8 19.1 19.4 100.0

Upper secondary Working condition 1 year after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 54.8 4.7 0.0 1.3 0.4 1.0 20.0 17.9 100.0

Temporary employee 17.3 32.1 0.0 0.6 1.7 0.6 25.8 22.0 100.0

Professional 7.9 0.0 12.2 0.0 3.3 0.0 22.9 53.7 100.0

Other INPS funds 3.2 2.2 0.0 79.0 0.1 0.3 5.2 9.9 100.0

Gestione Separata 11.8 11.2 0.3 2.3 42.8 0.0 2.7 28.9 100.0

Total 36.1 11.3 0.4 10.8 2.3 0.8 19.1 19.4 100.0

Permanent employee 61.6 3.6 0.4 1.3 1.4 0.9 15.7 15.2 100.0

Temporary employee 20.8 31.6 0.1 1.0 2.7 0.1 24.7 19.1 100.0

Professional 6.9 2.6 46.1 2.6 2.4 0.0 8.1 31.3 100.0

Other INPS funds 4.0 1.8 0.8 74.4 0.3 0.2 4.4 14.2 100.0

Gestione Separata 9.8 6.3 1.1 1.1 51.1 0.0 2.8 28.0 100.0

Total 38.2 10.9 2.2 8.3 6.7 0.5 15.3 18.0 100.0

Tertiairy Working condition 1 year after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 54.8 4.7 0.0 1.3 0.4 1.0 20.0 17.9 100.0

Temporary employee 17.3 32.1 0.0 0.6 1.7 0.6 25.8 22.0 100.0

Professional 7.9 0.0 12.2 0.0 3.3 0.0 22.9 53.7 100.0

Other INPS funds 3.2 2.2 0.0 79.0 0.1 0.3 5.2 9.9 100.0

Gestione Separata 11.8 11.2 0.3 2.3 42.8 0.0 2.7 28.9 100.0

Total 36.1 11.3 0.4 10.8 2.3 0.8 19.1 19.4 100.0

Permanent employee 66.3 4.9 0.5 0.7 1.6 2.8 12.8 10.5 100.0

Temporary employee 24.6 40.6 0.3 0.6 7.3 0.0 14.3 12.4 100.0

Professional 4.6 0.3 80.9 1.8 1.5 0.0 3.1 7.9 100.0

Other INPS funds 2.3 3.4 1.9 79.8 1.2 0.0 6.3 5.2 100.0

Gestione Separata 13.8 9.1 4.1 0.7 55.7 0.4 2.2 14.0 100.0

Total 32.6 12.5 12.9 5.4 15.7 1.1 8.8 11.1 100.0

Source: elaborations on AD-SILC data
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Tab. 3.12B:Working condition 5 years after the entry in the labour market, by contractual status in the entry year and
educational attainments (row %). Cohorts: 1998-2004

Lower secondary Working condition 5 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 51.7 6.4 0.0 6.5 0.5 2.7 11.9 20.3 100.0

Temporary employee 35.4 21.8 0.3 3.7 0.7 5.1 8.6 24.5 100.0

Professional 27.0 0.0 4.3 10.5 0.0 0.0 26.0 32.2 100.0

Other INPS funds 14.0 7.0 0.0 52.4 1.5 0.5 3.0 21.6 100.0

Gestione Separata 27.8 3.9 0.0 0.6 18.4 0.0 9.6 39.8 100.0

Total 41.7 9.6 0.2 12.4 1.1 2.8 10.2 22.1 100.0

Upper secondary Working condition 5 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 58.7 5.9 0.6 5.9 2.5 2.6 8.6 15.1 100.0

Temporary employee 43.9 12.7 0.8 4.4 1.9 5.5 9.7 21.1 100.0

Professional 16.0 10.6 34.1 7.5 9.1 5.5 5.5 11.7 100.0

Other INPS funds 19.0 3.9 1.1 49.7 1.0 1.2 6.0 18.2 100.0

Gestione Separata 37.0 8.1 1.8 1.8 16.7 1.1 9.8 23.8 100.0

Total 48.0 7.8 1.8 9.8 3.4 3.2 8.6 17.5 100.0

Tertiairy Working condition 5 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 66.6 4.6 1.7 1.8 5.6 4.6 3.1 12.0 100.0

Temporary employee 60.4 10.7 2.9 1.1 4.2 3.4 2.5 14.8 100.0

Professional 20.4 0.9 65.4 0.0 3.2 0.6 2.7 6.9 100.0

Other INPS funds 18.4 0.0 0.0 52.0 6.9 1.0 2.8 18.9 100.0

Gestione Separata 34.5 10.6 5.6 1.7 27.6 1.3 3.5 15.2 100.0

Total 48.9 6.5 11.0 4.8 9.9 2.8 3.0 13.2 100.0

Source: elaborations on AD-SILC data

Hence interesting results emerge when prospects of differently educated individuals are compared: tertiary graduates
are greatly disadvantaged on their first contractual arrangement, but afterwards they present higher chances to move
into permanent jobs. As a consequence, as shown in Figures 3.2A-3.2D, 5 years after the entry the same share of terti-
ary and upper secondary graduates work in a permanent arrangement, while 10 years after tertiary graduates repre-
sent the highest share of open-ended employees.
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Tab. 3.12C: Working condition 10 years after the entry in the labour market, by contractual status in the entry year
and educational attainments (row %). Cohorts: 1998-1999

Lower secondary Working condition 10 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 47.1 8.0 0.0 8.4 2.6 3.4 12.2 18.3 100.0

Temporary employee 31.2 27.6 2.3 8.3 1.6 0.9 7.9 20.2 100.0

Professional 51.6 0.0 0.0 0.0 43.3 0.0 0.0 5.1 100.0

Other INPS funds 30.0 5.1 0.0 43.9 0.0 0.0 2.1 18.9 100.0

Gestione Separata 45.1 0.0 0.0 0.0 0.0 0.0 0.0 54.9 100.0

Total 41.2 11.8 0.5 13.2 2.4 2.3 9.5 19.1 100.0

Upper secondary Working condition 10 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 58.8 4.4 1.5 7.1 1.1 4.2 5.4 17.7 100.0

Temporary employee 60.3 6.4 0.8 8.3 1.9 2.5 4.6 15.2 100.0

Professional 25.5 0.0 33.7 8.5 0.0 0.0 0.0 32.3 100.0

Other INPS funds 26.0 2.9 5.0 37.8 1.5 1.3 3.3 22.4 100.0

Gestione Separata 32.6 2.1 2.1 7.7 19.1 3.4 11.9 21.2 100.0

Total 53.5 4.5 2.3 11.0 2.2 3.3 5.2 18.0 100.0

Tertiairy Working condition 10 years after the entry in the labour market

First contractual Perm. Temp. Prof. Other Gest. Unemp. Absent Never Total
status Emp. Emp. funds Sep. Ben. active

Permanent employee 68.2 6.2 4.3 4.8 2.6 1.4 1.9 10.7 100.0

Temporary employee 73.1 0.8 3.4 1.6 3.7 4.3 2.7 10.5 100.0

Professional 25.8 0.0 50.8 0.0 0.0 5.6 0.0 17.9 100.0

Other INPS funds 21.8 2.8 0.0 42.1 12.0 4.9 8.7 7.8 100.0

Gestione Separata 41.5 6.6 5.4 0.0 22.1 6.4 2.4 15.6 100.0

Total 57.4 4.3 8.9 4.8 6.7 3.6 2.3 12.1 100.0

Source: elaborations on AD-SILC data

Apart from “point to point” transitions, it is interesting to compute how many permanent employees experience at
least once a working status downgrade in the 5 years following the entry in the labour market and, conversely, how
many temporary employees and parasubordinate improve their status at least once9 during the same period (Table
3.13)10.

65% of fixed-term and atypical relationships end at least once in the five years after the entry in the labour market. On
average 2/3 of new entrants with a permanent employment arrangement have a lower status at the end of one of the
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9 Permanent employees downgrade if they become temporary employees, unemployed (i.e. benefit recipient, inactive or
absent) or enrolled in Gestione Separata. On the contrary, temporary employees upgrade if become open-ended employees;
parasubordinate if they attain an arrangement as employees (on a temporary or permanent basis).

10 In this section we observe only year-to-year transitions, i.e. changes of statuses observed at December of the year. Actually,
this choice hides movements of individuals changing status during the year but coming back again at the initial status at the
end of the year, hence it underestimate the whole mobility of Italian workers. In next section 3.6 estimations of the transition
probabilities taking into account also infra-annual movements will be carried out.



five succeeding years. Conversely, 2/3 of people start working as temporary employees holds a permanent position in
the succeding five years and 2/3 of parasubordinate experience an employment job relationship (as permanent or
temporary) in the five years after the entry.

Tab. 3.13: Share of individuals improving or worsening working status in the five years after the entry in the labour
market

Permanent employee in Temporary employee in Collaborator in
the entry year and the entry year and the entry year and

then worsening then improving then improving
their condition1 their condition2 their condition3

Sex Male 66.5 68.4 60.4

Female 66.8 59.7 65.9

Lower sec. 73.8 58.4 46.4

Educ. attain. Upper sec. 63.3 63.7 67.0

Tertiary 59.7 74.6 64.1

North West 56.3 73.2 69.2

North East 64.8 68.6 65.3

Area of work Center 68.0 52.7 59.5

South 75.4 62.0 64.2

Islands 72.9 58.1 51.5

White-collar 56.5 77.8 n.a.

Qualif. Blue-collar 71.0 64.4 n.a.

Apprentice 65.1 48.5 n.a.

Sector Manifacture 68.6 79.8 n.a.

Services 64.4 62.9 n.a.

1-4 71.1 64.2 n.a.

5-9 65.6 65.5 n.a.

10-14 62.2 78.0 n.a.

15-24 73.9 54.7 n.a.
Firm size 25-49 70.4 64.7 n.a.

50-99 63.1 65.8 n.a.

100-249 56.4 75.0 n.a.

>250 38.7 71.8 n.a.

Total 66.6 63.9 63.8
1 Permanent employees experience a worsening of their status if they are temporary employees, unemployed or enrolled in Gestione
Separata in at least one year of the five years period. 2 Temporary employees improve their status if they are permanent employee of
self-employed in at least one year of the five years period. 3 People enrolled in Gestione Separata improve their status if they are
employees (permanent or temporary) of self-employed in at least one year of the five years period.

Source: elaborations on AD-SILC data

Mobility is very high independently from education, gender, area of residence, qualification, sector and firms’ size, even
though many among scholars and politicians believe that in large firms very few individuals are fired.This belief make
them argue the need for easing the firing process in firms with more than 15 employees and at the same time there
are no incentives to offer a permanent arrangement to individuals previously hired on a temporary basis. Anyhow, as
expected, higher rates of downgrades from open-ended arrangements and lower upgrades from atypical contracts
are observed with respect to the more vulnerable groups of individuals (i.e. females, living in the South, blue-collars,
lower secondary graduated).
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So far we have carried out bivariate analyses on the link between workers prospects and their characteristics (mostly
education). In the final part of this chapter we show multivariate estimates about individual working status up to 10
years after the entry in the labour market, controlling for basic individual characteristics (age, gender, dummy on citi-
zenship, education; Table 3.14) and adding also the type of the first contractual arrangement (Table 3.15). The refer-
ence group of multinomial model are “open-ended employees”, hence signs and significance of coefficients measure
the relative probability to be in a given status (i.e. temporary, parasubordinate, self-employed, inactive or unemployed)
with respect to permanent employee.

The first model (only including basic covariates,Table 3.14) about working status at the entry in the labour market and
after 1, 2, 5 and 10 years confirm that females have lower chances of starting as an open-ended employees, being the
probability to work as fixed-term employee significantly higher in the 5 years succeding the entry, and being also high-
er their relative probability to work as parasubordinate or to be inactive or unemployed (Table 3.14). As expected
immigrant have relatively lower chances to work in standard arrangements, but they are also characterized by lower
probability to become inactive or unemployed, possibly also because their residence permit depends on the working
condition.

In line with previous results, compared to upper secondary graduates, individuals holding a tertiary degree have lower
chances to be permanent in the first two years of their career and estimated coefficients become not significant later.

Lower prospects for atypical workers emerge also from multivariate regressions including determinants of working
status. Workers enrolled to Gestione Separata are characterised by high variability and, in spite of their high hetero-
geneity, they seem the weakest group given their relatively low transitions towards stable permanent positions. As
expected, tertiary graduates face lower risks to become unemployed or inactive. The multivariate regressions confirm
the striking results that tertiary graduates, compared to lower and upper secondary graduates, show a significantly
higher probability to work as parasubordinate also 10 years after the entry in the labour market.

These evidences do not disappear if we include among the regressors the contractual arrangement at the entry in the
labour market (Table 3.15). The coefficients of the dummies on the first arrangement can be considered as a proxy of
the risks to be trapped (or guaranteed) in the same working status. Actually, from the multinomial logit model some
risks of being trapped emerge: beginning to work as temporary employee is significantly associated to a higher prob-
ability to work as fixed-term employee and to a higher probability to become inactive or unemployed, at least up to 5
years after the entry.

The multinomial logit model confirms that the persistence in Gestione Separata is not particularly high (the associat-
ed coefficient is never significant except for the status 5 years after the entry). However, individuals working as para-
subordinate experience much higher risks to become inactive or unemployed.

Tab. 3.14: Multinomial logit regression on the contractual status at the entry in the labour market and on working
conditions 1, 2, 5 and 10 years after the entry, for cohorts entered since 1998.

Model 1. Permanent employee is the reference category 

Initial After After After After
condition 1 year 2 years 5 years 10 years

Temporary employee
Female 0.140** 0.162* 0.155* 0.433*** 0.242
Immigrant 0.543*** 0.748*** 0.664*** 0.650*** 0.521
Lower secondary -0.287*** -0.202** -0.129 0.265** 0.784***
Tertiary 0.242** 0.440*** 0.041 -0.078 -0.282
Self-employed
Female -0.294*** -0.460*** -0.481*** -0.483*** -0.214
Immigrant -0.434*** -1.029*** -1.131*** -0.743*** 0.046
Lower secondary -0.146* -0.107 -0.138 0.089 0.274
Tertiary 0.527*** 0.482*** 0.438*** 0.086 0.017

>>>
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Tab. 3.14 >>>

Initial After After After After
condition 1 year 2 years 5 years 10 years

Enrolled to GS
Female 0.438*** 0.130 0.365*** 0.242* 0.174
Immigrant -1.125*** -1.546*** -1.475*** -1.960*** -0.530
Lower secondary -0.801*** -0.741*** -0.687*** -0.544** -0.363
Tertiary 1.304*** 1.154*** 1.101*** 0.841*** 0.868***
Inactive or unemployed
Female n.a. 0.037 0.095* 0.340*** 0.330***
Immigrant n.a. -0.673*** -0.897*** -0.350*** -0.367
Lower secondary n.a. 0.098 0.128** 0.312*** 0.645***
Tertiary n.a. -0.168* -0.301*** -0.576*** -0.571***
Number of obs. 7,262 7,262 6,825 5,215 1,537

N.B.: fixed effects for cohorts of birth and entry cohorts in the labour market are included among covariates. Among self-employed
professionals and individuals enrolled to “other INPS funds” are included. Inactive and unemployed include benefit recipients, individuals
absent at December or never active during the year. Reference category for educational attainment is “Upper secondary”.

Source: elaborations on AD-SILC data

Tab. 3.15: Multinomial logit regression on working conditions 1, 2, 5 and 10 years after the entry, for cohorts entered
since 1998. Permanent employee is the reference category.

Model 2: Contractual status at the entry in the labour market is included among regressors

Initial After After After After
condition 1 year 2 years 5 years 10 years

Temporary employee
Female 0.079 0.094 0.404*** 0.218
Immigrant 0.447*** 0.457*** 0.533*** 0.481
Lower secondary -0.094 -0.060 0.329*** 0.806***
Tertiary 0.517*** 0.076 -0.064 -0.193
Temporary employee 2.792*** 1.603*** 0.718*** 0.496**
Self-employed 1.234** 0.877** 0.418 -13.803
Enrolled to GS 1.773*** 1.345*** 0.709*** 0.745**
Self-employed
Female -0.359*** -0.414*** -0.433*** -0.223
Immigrant -1.319*** -1.238*** -0.590*** 0.233
Lower secondary -0.168 -0.232* 0.089 0.270
Tertiary 0.715*** 0.640*** 0.000 -0.164
Temporary employee 0.651*** 0.284 0.180 0.025
Self-employed 5.606*** 4.643*** 3.169*** 2.477***
Enrolled to GS 6.325*** 5.010*** 3.187*** 2.166***
Enrolled to GS
Female 0.092 0.347*** 0.235* 0.177
Immigrant -1.505*** -1.442*** -1.865*** -0.495
Lower secondary -0.730*** -0.687*** -0.567** -0.368
Tertiary 1.153*** 1.121*** 0.853*** 0.860***
Temporary employee -0.334** -0.161 -0.494** -0.120
Self-employed 0.312 0.300 0.335 0.296
Enrolled to GS -0.451 0.531 0.562* 0.337

>>>
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Tab. 3.15 >>>

Initial After After After After
condition 1 year 2 years 5 years 10 years

Inactive or unemployed

Female 0.036 0.092 0.341*** 0.345***

Immigrant -0.811*** -0.980*** -0.380*** -0.324

Lower secondary 0.147** 0.157** 0.328*** 0.640***

Tertiary -0.179* -0.329*** -0.580*** -0.574***

Temporary employee 1.272*** 0.636*** 0.302*** -0.231

Self-employed 2.357*** 1.969*** 0.924*** 0.277

Enrolled to GS 1.975*** 1.392*** 1.048*** 0.527**

Number of obs. 7,262 6,825 5,215 1,537

N.B.: fixed effects for cohorts of birth and entry cohorts in the labour market are included among covariates. Among self-employed
professionals and individuals enrolled to “other INPS funds” are included. Inactive and unemployed include benefit recipients, individuals
absent at December or never active during the year. Reference categories are: “Upper secondary” for educational attainment and
“Permanent employee” for contractual status at the entry year.

Source: elaborations on AD-SILC data

3.6 Estimated transition probabilities
The aim of this section is to provide estimates of the probability to move among different working conditions in the
Italian labour market. The importance of this approach depends on two aspects: the dataset and the methodology.

Firstly, differently from the other analyses presented in this chapter that consider yearly working status based on the
condition at the end of each year, the analyses shown in this section have been carried out by considering all work
relationships experienced by an individual during an year. That is, the transition probabilities are computed using all
individuals’ observations, i.e. also the infra-annual transition that are instead hidden when only status at December are
taken into account.

Secondly, a more precise methodological approach based on the study of working history patterns has been used to
measure the changes occurring in the labour market.

On one hand, in a context of stable labour market, individuals experience few movements from one job to another dur-
ing their career. On the other hand, if the labour market is characterised by high turbulence, people with an open-ended
contract can downgrade into temporary jobs;some temporary workers may never make the transition to permanent jobs
and some of them alternate temporary contracts and unemployment periods. In this way we are able to capture not only
the probability of exiting the labour market,but also the individual’s chances of re-entering. In fact, if we take into account
the youngest segment of the labour market, individuals can move across different status depending on their own work-
ing history pattern. In an unstable market context, each worker can move from different forms of employment, that can
be temporary or permanent; become collaborator or professionals; become unemployed or become inactive (i.e. people
not in labour force).We can use the diagram in Figure 1 in order to represent the allowed transition across status.

We apply Markovian multi-state model for panel data in order to describe how an individual career moves among sta-
tus, in continuous time. Here, we briefly introduce the methodological framework.

Suppose an individual is in state S(t) at time t, the movement on the discrete state space 1,2,..,R is governed by tran-
sition intensities qrs(t,z(t)) r,s = 1,2,..,R that represent the instantaneous risk of moving between the states r and s, for
r ≠ s:

So that qrs form a RxR matrix Q whose rows sum to zero, so that the diagonal entries are defined by 
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Fig. 3.3: Allowed transition among work history patterns

In our analysis we are particularly interested in the probabilities of transitions across states. The dynamic structure is
summarized by a transition matrix P, where the ij element pij gives the probability of an individual being in state j in
the next period given that the individual is in state i in the current period. In a continuous time model a single period
of occupancy in state r has an exponential distribution, with a given rate qrr, the rth diagonal element of the matrix Q.
The remaining elements of the rth row are proportional to the probabilities governing the next state after r where the
individual makes the transition. The probability that the individual occupies the state s immediately after state r is
qrs/qrr. We fitted a transition probability matrix P(t) over an interval of time t=1 (and also t=5 and t=10). Results report
the probability that in one (five or ten) year’s time an individual currently in state r will be found in state s. Moreover
in our model we include the effect of a vector of explanatory variables zij on the transition intensity for individual i at
time j. In this case our proportional intensities become:

and the likelihood is maximized over            and 

In our application the covariates are gender, education, age and year of first entrance into the labour market. In order
to capture the effect of schooling, we distinguished individuals by educational attainment (lower secondary educa-
tion, upper secondary education and tertiary education). Furthermore, since our focus is on the youngest segment of
the labour market, we analyzed the age group 15-39: in this way we are able to capture the most fragile workers and
emphasize the dynamics of movements during the careers.

The identification process of new entrants was assured by discriminating the year when each worker, aged less than
39, appears for the first time in our administrative archives.

We extended our study to three periods depending on the year of the first work arrangement: by doing so we distin-
guished the cohort of new entrance in 1978-1979-1980 from the other in 1988-1989-1990 and from the last one that
contains the new entrants in 1998-1999-2000. The status we defined in our analysis have been harmonized with the
previous part of the report and depend on the year of entrance, in order to take into account the set of reforms that
from 1997 has changed the Italian labour market.Therefore, we discriminate the first two time spans from the last one,
the only one on which it is possible to capture the labour market reform effects.

Before 1997 the main status considered is private or public employees. In the category “other INPS fund” we include
self employed paying contributions to INPS (i.e. dealers, craftsmen, farmers), while the third status is constitute by pro-
fessionals (individuals paying contributions to the fund managed by their association). These status have been sepa-
rated from people outside the labour market. Furthermore, we divided people receiving unemployment benefits or
Cassa Integrazione, from those outside the labour market.
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Since 1997 we have been able to differentiate employee into three classes: permanent employee, temporary employ-
ee and parasubordinates. In this way we are able to capture the effect of being an unstable worker for the rest of one’s
career: this represents an important aspect of the labour market literature.

As we defined, it is possible to alternate different status and none of them can be considered an absorbent one (as the
case of retirement). For this reason the classical survival analysis, that models time to event, is not the most suitable
methodology and we apply multi-state models, as shown previously.

Now, in order to briefly outline the main results obtained in this part of the study, we firstly refer to one year transition
probabilities for individuals entering the labour market in 1978, 1979 and 1980 (tables 3.16A-3.22C). The results indi-
cate that, even when the analysis refers to years not influenced by labour market reforms, employees were not pro-
tected tout court from the risk of ending up outside the labour market. Moreover, if compared with other categories,
employees result having the higher probability of dropping out from the labour market.This is confirmed both in short
and long-term estimates. Our results indicate that the educational attainment plays a role: the higher the education,
the higher the probability of remaining or becoming an employee. Analogous results have been obtained for the
cohort of new entrants in years from 1988 to 1990 (tables 3.23A-3.29C).

The last set of evidence concerns young people getting the first work arrangement in 1998, 1999 and 2000 (tables
3.30A-3.37C). As described before, we are able to distinguish different types of employees.

First of all it is useful to take a look at the duration of the status. A short-run analysis shows that for temporary con-
tracts (parasubordinates and temporary employee) one worker out of two maintains his situation in one year. The
scenario for other workers is differentiated and opposite: on one hand, people enter into the stability area, on the
hand, we find workers that leave the labour market. A slight difference, among temporary workers, shows a lower
likelihood for parasubordinates of moving to permanent work and an additional 8% of probability of getting a tem-
porary employment before stabilizing. In the long-run analysis, we provide strong evidence against the stepping
stone literature concerning temporary jobs: for 20% of unstable workers we observe a permanence in the instabili-
ty area, which could imply a strong risk of becoming precarious workers. Professionals and workers in other INPS
funds are stable categories and their risk of being excluded by the labour market is half of that observed in the
other status.

Now let’s consider two more aspects: first, two out of three people who were out of the labour market re-enter with a
permanent job. A large part of this phenomenum is explained by education: actually, in case of individuals with high-
er education, the probability of entering into a stable job is higher: 0.6.

The last aspect is related to permanent employment: this status is commonly considered a definitive arrival status.The
results we have obtained indicate that this scenario does not involve the entire amount of workers: 18% of them are
at risk of moving in the temporary area or exiting the labour market. Over a five year time span this probability
becomes 30%. This means that we should be more cautious in estimating the stability area, in order to avoid overesti-
mation of the number of workers that are actually able to maintain that status. Then politics should address welfare
state measures that take into account both stable and unstable workers.

Tab. 3.16A: One year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.847 0.000 0.019 0.013 0.120

Other INPS funds 0.100 0.750 0.040 0.005 0.105

Professional 0.085 0.000 0.844 0.006 0.065

In unemployment benefit 0.282 0.000 0.041 0.501 0.176

Out of the labour market 0.570 0.001 0.094 0.034 0.302

Source: elaborations on AD-SILC data
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Tab. 3.16B: Five year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.725 0.001 0.102 0.029 0.143

Other INPS funds 0.469 0.238 0.138 0.022 0.134

Professional 0.398 0.000 0.471 0.020 0.111

In unemployment benefit 0.666 0.001 0.130 0.057 0.146

Out of the labour market 0.683 0.001 0.146 0.030 0.140

Source: elaborations on AD-SILC data

Tab. 3.16C:Ten year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.683 0.001 0.147 0.029 0.140

Other INPS funds 0.612 0.057 0.168 0.027 0.136

Professional 0.565 0.001 0.281 0.026 0.128

In unemployment benefit 0.672 0.001 0.158 0.030 0.139

Out of the labour market 0.669 0.001 0.163 0.029 0.138

Source: elaborations on AD-SILC data

Tab. 3.17A: One year transition probabilities for males at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.849 0.000 0.019 0.016 0.117

Other INPS funds 0.121 0.685 0.061 0.006 0.127

Professional 0.080 0.000 0.852 0.006 0.062

In unemployment benefit 0.289 0.000 0.047 0.496 0.168

Out of the labour market 0.600 0.001 0.086 0.031 0.282

Source: elaborations on AD-SILC data

Tab. 3.17B: One year transition probabilities for females at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.847 0.000 0.020 0.010 0.123

Other INPS funds 0.134 0.674 0.049 0.006 0.137

Professional 0.091 0.000 0.834 0.007 0.068

In unemployment benefit 0.270 0.000 0.041 0.504 0.185

Out of the labour market 0.542 0.001 0.101 0.036 0.320

Source: elaborations on AD-SILC data
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Tab. 3.18A: Five year transition probabilities for males at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.733 0.001 0.097 0.032 0.137

Other INPS funds 0.521 0.151 0.169 0.025 0.134

Professional 0.388 0.001 0.488 0.020 0.103

In unemployment benefit 0.672 0.001 0.132 0.057 0.138

Out of the labour market 0.696 0.001 0.138 0.032 0.134

Source: elaborations on AD-SILC data

Tab. 3.18B: Five year transition probabilities for females at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.718 0.001 0.107 0.026 0.149

Other INPS funds 0.535 0.139 0.153 0.024 0.150

Professional 0.411 0.000 0.451 0.020 0.118

In unemployment benefit 0.655 0.001 0.135 0.056 0.153

Out of the labour market 0.672 0.001 0.154 0.028 0.146

Source: elaborations on AD-SILC data

Tab. 3.19A: Ten year transition probabilities for males at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.692 0.001 0.142 0.032 0.133

Other INPS funds 0.636 0.024 0.180 0.029 0.130

Professional 0.559 0.001 0.293 0.027 0.120

In unemployment benefit 0.679 0.001 0.156 0.032 0.132

Out of the labour market 0.679 0.001 0.158 0.031 0.132

Source: elaborations on AD-SILC data

Tab. 3.19B: Ten year transition probabilities for females at entrance in the labour market in 1978-1980, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.676 0.001 0.151 0.026 0.145

Other INPS funds 0.637 0.020 0.174 0.026 0.144

Professional 0.573 0.001 0.268 0.024 0.135

In unemployment benefit 0.666 0.001 0.162 0.027 0.144

Out of the labour market 0.662 0.001 0.167 0.026 0.144

Source: elaborations on AD-SILC data

70

T-DYMM Innovative Datasets and Models for Improving Welfare Policies

FINAL REPORT



Tab. 3.20A: One year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.841 0.000 0.024 0.019 0.116

Other INPS funds 0.110 0.683 0.095 0.007 0.106

Professional 0.084 0.000 0.850 0.008 0.058

In unemployment benefit 0.285 0.000 0.045 0.512 0.158

Out of the labour market 0.580 0.001 0.113 0.042 0.264

Source: elaborations on AD-SILC data

Tab. 3.20B: One year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.848 0.000 0.017 0.010 0.125

Other INPS funds 0.131 0.683 0.034 0.005 0.146

Professional 0.087 0.000 0.840 0.004 0.069

In unemployment benefit 0.299 0.000 0.035 0.481 0.185

Out of the labour market 0.559 0.002 0.077 0.027 0.336

Source: elaborations on AD-SILC data

Tab. 3.20C: One year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.850 0.001 0.013 0.005 0.132

Other INPS funds 0.154 0.633 0.016 0.004 0.193

Professional 0.090 0.000 0.828 0.002 0.079

In unemployment benefit 0.310 0.001 0.027 0.450 0.211

Out of the labour market 0.523 0.004 0.051 0.018 0.404

Source: elaborations on AD-SILC data

Tab. 3.21A : Five year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.706 0.000 0.122 0.040 0.131

Other INPS funds 0.467 0.149 0.235 0.029 0.120

Professional 0.382 0.000 0.493 0.026 0.098

In unemployment benefit 0.648 0.000 0.150 0.069 0.133

Out of the labour market 0.659 0.001 0.173 0.040 0.127

Source: elaborations on AD-SILC data
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Tab. 3.21B: Five year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.734 0.001 0.088 0.022 0.155

Other INPS funds 0.553 0.150 0.119 0.019 0.159

Professional 0.408 0.001 0.456 0.015 0.120

In unemployment benefit 0.683 0.001 0.111 0.046 0.158

Out of the labour market 0.698 0.002 0.125 0.023 0.152

Source: elaborations on AD-SILC data

Tab. 3.21C: Five year transition probabilities for individuals at entrance in the labour market in 1978-1980, , aged 15-
39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.742 0.003 0.063 0.012 0.178

Other INPS funds 0.615 0.105 0.073 0.013 0.195

Professional 0.427 0.002 0.418 0.009 0.144

In unemployment benefit 0.700 0.004 0.082 0.030 0.184

Out of the labour market 0.715 0.004 0.089 0.013 0.178

Source: elaborations on AD-SILC data

Tab. 3.22A: Ten year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.658 0.000 0.175 0.039 0.127

Other INPS funds 0.587 0.022 0.233 0.036 0.121

Professional 0.540 0.000 0.311 0.034 0.115

In unemployment benefit 0.647 0.000 0.186 0.040 0.126

Out of the labour market 0.642 0.000 0.194 0.039 0.125

Source: elaborations on AD-SILC data

Tab. 3.22B: Ten year transition probabilities for individuals at entrance in the labour market in 1978-1980, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.698 0.002 0.127 0.022 0.152

Other INPS funds 0.661 0.024 0.143 0.021 0.151

Professional 0.580 0.001 0.261 0.019 0.139

In unemployment benefit 0.689 0.002 0.136 0.022 0.151

Out of the labour market 0.686 0.002 0.140 0.022 0.150

Source: elaborations on AD-SILC data
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Tab. 3.22C: Ten year transition probabilities for individuals at entrance in the labour market in 1978-1980, , aged 
15-39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.717 0.004 0.091 0.013 0.176

Other INPS funds 0.700 0.014 0.095 0.013 0.178

Professional 0.606 0.003 0.215 0.011 0.164

In unemployment benefit 0.710 0.004 0.098 0.013 0.176

Out of the labour market 0.708 0.004 0.100 0.013 0.175

Source: elaborations on AD-SILC data

Tab. 3.23A: One year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.860 0.004 0.017 0.021 0.099

Other INPS funds 0.167 0.621 0.045 0.031 0.135

Professional 0.075 0.004 0.858 0.011 0.052

In unemployment benefit 0.275 0.008 0.026 0.558 0.133

Out of the labour market 0.600 0.024 0.082 0.082 0.213

Source: elaborations on AD-SILC data

Tab. 3.23B: Five year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.734 0.016 0.085 0.055 0.110

Other INPS funds 0.586 0.106 0.132 0.062 0.115

Professional 0.368 0.013 0.498 0.038 0.083

In unemployment benefit 0.667 0.018 0.100 0.101 0.113

Out of the labour market 0.687 0.019 0.124 0.060 0.109

Source: elaborations on AD-SILC data

Tab. 3.23C:Ten year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.692 0.017 0.126 0.057 0.108

Other INPS funds 0.661 0.025 0.150 0.057 0.107

Professional 0.543 0.016 0.295 0.049 0.097

In unemployment benefit 0.683 0.018 0.133 0.059 0.108

Out of the labour market 0.676 0.018 0.142 0.056 0.107

Source: elaborations on AD-SILC data
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Tab. 3.24A: One year transition probabilities for males at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.852 0.005 0.019 0.018 0.105

Other INPS funds 0.162 0.633 0.049 0.026 0.129

Professional 0.071 0.006 0.864 0.009 0.050

In unemployment benefit 0.322 0.009 0.029 0.496 0.145

Out of the labour market 0.605 0.024 0.087 0.064 0.220

Source: elaborations on AD-SILC data

Tab. 3.24B: One year transition probabilities for females at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.870 0.004 0.014 0.022 0.090

Other INPS funds 0.210 0.524 0.051 0.050 0.165

Professional 0.090 0.003 0.840 0.013 0.054

In unemployment benefit 0.234 0.008 0.025 0.609 0.124

Out of the labour market 0.600 0.023 0.073 0.102 0.202

Source: elaborations on AD-SILC data

Tab. 3.25A: Five year transition probabilities for males at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.727 0.017 0.097 0.043 0.116

Other INPS funds 0.574 0.116 0.146 0.046 0.118

Professional 0.354 0.016 0.516 0.029 0.084

In unemployment benefit 0.682 0.020 0.112 0.069 0.118

Out of the labour market 0.682 0.021 0.138 0.045 0.114

Source: elaborations on AD-SILC data

Tab. 3.25B: Five year transition probabilities for females at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.718 0.001 0.107 0.026 0.149

Other INPS funds 0.747 0.012 0.071 0.067 0.102

Professional 0.637 0.051 0.120 0.084 0.108

In unemployment benefit 0.409 0.010 0.448 0.050 0.082

Out of the labour market 0.651 0.015 0.089 0.139 0.107

Source: elaborations on AD-SILC data
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Tab. 3.26A: Ten year transition probabilities for males at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.681 0.019 0.144 0.043 0.113

Other INPS funds 0.647 0.029 0.169 0.043 0.112

Professional 0.527 0.019 0.318 0.037 0.099

In unemployment benefit 0.674 0.020 0.151 0.044 0.113

Out of the labour market 0.665 0.020 0.161 0.043 0.112

Source: elaborations on AD-SILC data

Tab. 3.26B: Ten year transition probabilities for females at entrance in the labour market in 1988-1990, aged 15-39.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.711 0.013 0.104 0.072 0.101

Other INPS funds 0.688 0.015 0.124 0.073 0.100

Professional 0.586 0.012 0.244 0.064 0.093

In unemployment benefit 0.697 0.013 0.112 0.077 0.101

Out of the labour market 0.698 0.013 0.117 0.072 0.100

Source: elaborations on AD-SILC data

Tab. 3.27A: One year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.851 0.002 0.019 0.021 0.106

Other INPS funds 0.185 0.587 0.051 0.034 0.144

Professional 0.076 0.002 0.860 0.012 0.049

In unemployment benefit 0.282 0.004 0.025 0.561 0.128

Out of the labour market 0.626 0.011 0.082 0.080 0.201

Source: elaborations on AD-SILC data

Tab. 3.27B: One year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.865 0.006 0.016 0.020 0.094

Other INPS funds 0.172 0.596 0.052 0.031 0.149

Professional 0.076 0.005 0.856 0.010 0.053

In unemployment benefit 0.265 0.009 0.028 0.555 0.143

Out of the labour market 0.587 0.032 0.082 0.079 0.219

Source: elaborations on AD-SILC data
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Tab. 3.27C: One year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.876 0.013 0.013 0.019 0.079

Other INPS funds 0.158 0.613 0.053 0.028 0.148

Professional 0.076 0.011 0.849 0.008 0.056

In unemployment benefit 0.245 0.025 0.031 0.543 0.156

Out of the labour market 0.529 0.092 0.081 0.075 0.223

Source: elaborations on AD-SILC data

Tab. 3.28A: Five year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.728 0.008 0.094 0.057 0.114

Other INPS funds 0.603 0.076 0.142 0.063 0.116

Professional 0.367 0.007 0.504 0.040 0.082

In unemployment benefit 0.669 0.009 0.104 0.103 0.116

Out of the labour market 0.688 0.009 0.130 0.062 0.112

Source: elaborations on AD-SILC data

Tab. 3.28B: Five year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.738 0.019 0.083 0.052 0.108

Other INPS funds 0.595 0.092 0.140 0.060 0.114

Professional 0.372 0.016 0.492 0.036 0.084

In unemployment benefit 0.665 0.022 0.103 0.098 0.113

Out of the labour market 0.688 0.023 0.124 0.058 0.107

Source: elaborations on AD-SILC data

Tab. 3.28C: Five year transition probabilities for individuals at entrance in the labour market in 1988-1990, , aged 15-
39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.735 0.047 0.072 0.048 0.098

Other INPS funds 0.567 0.130 0.138 0.055 0.110

Professional 0.368 0.041 0.475 0.033 0.083

In unemployment benefit 0.640 0.058 0.104 0.090 0.107

Out of the labour market 0.664 0.061 0.121 0.054 0.100

Source: elaborations on AD-SILC data
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Tab. 3.29A: Ten year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with education up to lower secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.685 0.008 0.138 0.058 0.111

Other INPS funds 0.659 0.013 0.161 0.058 0.109

Professional 0.540 0.008 0.304 0.051 0.098

In unemployment benefit 0.679 0.008 0.142 0.060 0.111

Out of the labour market 0.672 0.008 0.152 0.058 0.110

Source: elaborations on AD-SILC data

Tab. 3.29B: Ten year transition probabilities for individuals at entrance in the labour market in 1988-1990, aged 15-
39 with upper secondary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.696 0.021 0.123 0.054 0.106

Other INPS funds 0.664 0.026 0.151 0.054 0.105

Professional 0.549 0.019 0.289 0.047 0.096

In unemployment benefit 0.684 0.021 0.133 0.056 0.106

Out of the labour market 0.680 0.021 0.140 0.054 0.105

Source: elaborations on AD-SILC data

Tab. 3.29C: Ten year transition probabilities for individuals at entrance in the labour market in 1988-1990, , aged 15-
39 with tertiary education.

Employee Other Professional Unemp. Out
INPS funds. benefit

Employee 0.689 0.052 0.111 0.050 0.098

Other INPS funds 0.649 0.059 0.143 0.050 0.098

Professional 0.545 0.049 0.271 0.043 0.092

In unemployment benefit 0.671 0.054 0.126 0.051 0.098

Out of the labour market 0.668 0.053 0.131 0.049 0.098

Source: elaborations on AD-SILC data

Tab. 3.30A: One year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.802 0.046 0.015 0.007 0.013 0.014 0.103

Temporary employee 0.238 0.503 0.028 0.013 0.020 0.026 0.172

Collaborators 0.155 0.081 0.511 0.025 0.023 0.026 0.178

Other INPS funds 0.064 0.031 0.013 0.797 0.013 0.010 0.073

Professional 0.053 0.030 0.010 0.006 0.829 0.009 0.063

In unemployment benefit 0.220 0.157 0.029 0.011 0.023 0.404 0.155

Out of the labour market 0.387 0.194 0.073 0.035 0.053 0.051 0.206

Source: elaborations on AD-SILC data
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Tab. 3.31B: Five year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.577 0.121 0.045 0.036 0.064 0.032 0.125

Temporary employee 0.516 0.148 0.051 0.044 0.075 0.035 0.130

Collaborators 0.478 0.137 0.079 0.057 0.080 0.036 0.133

Other INPS funds 0.322 0.101 0.040 0.342 0.059 0.027 0.109

Professional 0.291 0.096 0.035 0.031 0.421 0.025 0.102

In unemployment benefit 0.510 0.145 0.051 0.043 0.077 0.043 0.131

Out of the labour market 0.515 0.133 0.051 0.052 0.088 0.034 0.127

Source: elaborations on AD-SILC data

Tab. 3.31C:Ten year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.528 0.125 0.047 0.051 0.092 0.033 0.125

Temporary employee 0.520 0.126 0.048 0.054 0.096 0.033 0.124

Collaborators 0.513 0.125 0.048 0.058 0.098 0.033 0.124

Other INPS funds 0.454 0.118 0.045 0.144 0.088 0.031 0.120

Professional 0.431 0.115 0.043 0.046 0.218 0.030 0.116

In unemployment benefit 0.519 0.126 0.048 0.053 0.097 0.033 0.124

Out of the labour market 0.515 0.125 0.047 0.056 0.101 0.032 0.124

Source: elaborations on AD-SILC data

Tab. 3.32A: One year transition probabilities for males at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.801 0.047 0.014 0.007 0.013 0.014 0.105

Temporary employee 0.245 0.497 0.026 0.013 0.020 0.026 0.173

Collaborators 0.154 0.079 0.521 0.025 0.023 0.025 0.174

Other INPS funds 0.065 0.031 0.012 0.801 0.010 0.009 0.072

Professional 0.052 0.029 0.008 0.006 0.840 0.008 0.058

In unemployment benefit 0.224 0.156 0.027 0.011 0.023 0.403 0.155

Out of the labour market 0.397 0.194 0.066 0.034 0.053 0.049 0.206

Source: elaborations on AD-SILC data

Tab. 3.32B: One year transition probabilities for females at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.804 0.046 0.016 0.007 0.013 0.014 0.101

Temporary employee 0.228 0.512 0.031 0.013 0.019 0.026 0.170

Collaborators 0.155 0.082 0.503 0.026 0.023 0.027 0.184

Other INPS funds 0.061 0.030 0.014 0.793 0.019 0.010 0.072

Professional 0.054 0.032 0.011 0.006 0.820 0.009 0.068

In unemployment benefit 0.215 0.155 0.031 0.011 0.022 0.411 0.154

Out of the labour market 0.374 0.195 0.082 0.036 0.053 0.053 0.207

Source: elaborations on AD-SILC data
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Tab. 3.33A Five year transition probabilities for males at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.580 0.120 0.042 0.036 0.065 0.031 0.126

Temporary employee 0.523 0.145 0.047 0.044 0.076 0.034 0.130

Collaborators 0.482 0.135 0.078 0.057 0.080 0.035 0.132

Other INPS funds 0.326 0.099 0.037 0.349 0.053 0.026 0.109

Professional 0.283 0.091 0.031 0.029 0.445 0.024 0.098

In unemployment benefit 0.516 0.142 0.048 0.043 0.078 0.042 0.131

Out of the labour market 0.521 0.131 0.048 0.051 0.089 0.033 0.127

Source: elaborations on AD-SILC data

Tab. 3.33B: Five year transition probabilities for females at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.573 0.123 0.049 0.036 0.061 0.033 0.125

Temporary employee 0.507 0.152 0.055 0.045 0.073 0.037 0.131

Collaborators 0.473 0.141 0.080 0.058 0.078 0.037 0.133

Other INPS funds 0.313 0.102 0.043 0.334 0.071 0.028 0.109

Professional 0.296 0.101 0.040 0.031 0.399 0.027 0.106

In unemployment benefit 0.502 0.148 0.056 0.043 0.075 0.045 0.131

Out of the labour market 0.508 0.136 0.056 0.052 0.085 0.036 0.127

Source: elaborations on AD-SILC data

Tab. 3.34A: Ten year transition probabilities for males at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.531 0.123 0.044 0.051 0.095 0.032 0.125

Temporary employee 0.523 0.124 0.044 0.053 0.100 0.032 0.124

Collaborators 0.516 0.124 0.045 0.058 0.101 0.032 0.124

Other INPS funds 0.458 0.116 0.042 0.148 0.086 0.030 0.119

Professional 0.425 0.111 0.039 0.045 0.238 0.029 0.114

In unemployment benefit 0.522 0.124 0.044 0.053 0.101 0.032 0.124

Out of the labour market 0.518 0.123 0.044 0.055 0.104 0.031 0.124

Source: elaborations on AD-SILC data

Tab. 3.34B: Ten year transition probabilities for females at entrance in the labour market in 1998-2000, aged 15-39.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.524 0.128 0.051 0.050 0.088 0.034 0.125

Temporary employee 0.515 0.128 0.052 0.054 0.093 0.034 0.125

Collaborators 0.508 0.128 0.052 0.058 0.095 0.034 0.125

Other INPS funds 0.447 0.120 0.049 0.139 0.093 0.032 0.120

Professional 0.435 0.119 0.048 0.047 0.201 0.031 0.118

In unemployment benefit 0.514 0.128 0.052 0.053 0.093 0.034 0.125

Out of the labour market 0.511 0.127 0.051 0.056 0.097 0.034 0.124

Source: elaborations on AD-SILC data
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Tab. 3.35A: One year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with education up to lower secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.792 0.052 0.012 0.005 0.015 0.015 0.109

Temporary employee 0.241 0.508 0.021 0.010 0.020 0.027 0.171

Collaborators 0.164 0.085 0.506 0.021 0.023 0.025 0.175

Other INPS funds 0.074 0.037 0.011 0.771 0.014 0.011 0.082

Professional 0.056 0.032 0.007 0.005 0.830 0.008 0.061

In unemployment benefit 0.223 0.159 0.022 0.009 0.023 0.413 0.151

Out of the labour market 0.409 0.207 0.053 0.027 0.054 0.050 0.200

Source: elaborations on AD-SILC data

Tab. 3.35B: One year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with upper secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.804 0.046 0.015 0.007 0.013 0.014 0.102

Temporary employee 0.238 0.502 0.029 0.013 0.020 0.026 0.173

Collaborators 0.155 0.080 0.512 0.025 0.023 0.025 0.180

Other INPS funds 0.063 0.030 0.013 0.800 0.013 0.010 0.072

Professional 0.053 0.030 0.010 0.006 0.829 0.008 0.063

In unemployment benefit 0.223 0.157 0.030 0.011 0.023 0.399 0.157

Out of the labour market 0.383 0.193 0.076 0.035 0.054 0.051 0.208

Source: elaborations on AD-SILC data

Tab. 3.35C: One year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with tertiary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.812 0.040 0.019 0.011 0.012 0.013 0.094

Temporary employee 0.234 0.495 0.039 0.016 0.019 0.026 0.172

Collaborators 0.145 0.074 0.521 0.030 0.023 0.025 0.182

Other INPS funds 0.053 0.025 0.015 0.825 0.012 0.009 0.062

Professional 0.050 0.028 0.014 0.007 0.828 0.008 0.064

In unemployment benefit 0.221 0.155 0.040 0.015 0.023 0.386 0.160

Out of the labour market 0.600 0.024 0.082 0.082 0.213

Source: elaborations on AD-SILC data
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Tab. 3.36A: Five year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with education up to lower secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.574 0.133 0.035 0.027 0.068 0.034 0.129

Temporary employee 0.522 0.159 0.039 0.033 0.077 0.037 0.133

Collaborators 0.489 0.148 0.066 0.043 0.081 0.037 0.134

Other INPS funds 0.354 0.115 0.032 0.289 0.064 0.030 0.116

Professional 0.297 0.102 0.027 0.023 0.424 0.026 0.102

In unemployment benefit 0.516 0.155 0.039 0.032 0.079 0.046 0.133

Out of the labour market 0.524 0.144 0.039 0.037 0.090 0.036 0.129

Source: elaborations on AD-SILC data

Tab. 3.36B: Five year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with upper secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.577 0.120 0.046 0.036 0.064 0.032 0.125

Temporary employee 0.516 0.146 0.052 0.045 0.075 0.035 0.131

Collaborators 0.478 0.136 0.080 0.058 0.080 0.036 0.133

Other INPS funds 0.318 0.099 0.040 0.348 0.059 0.027 0.109

Professional 0.290 0.095 0.036 0.031 0.421 0.025 0.102

In unemployment benefit 0.511 0.143 0.052 0.044 0.077 0.043 0.131

Out of the labour market 0.515 0.131 0.052 0.053 0.088 0.034 0.127

Source: elaborations on AD-SILC data

Tab. 3.36C: Five year transition probabilities for individuals at entrance in the labour market in 1998-2000, , aged 15-
39 with tertiary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.573 0.106 0.059 0.053 0.059 0.030 0.120

Temporary employee 0.503 0.134 0.069 0.063 0.072 0.033 0.126

Collaborators 0.459 0.124 0.098 0.078 0.077 0.034 0.129

Other INPS funds 0.281 0.084 0.049 0.408 0.054 0.024 0.100

Professional 0.279 0.088 0.049 0.041 0.417 0.024 0.101

In unemployment benefit 0.498 0.130 0.070 0.062 0.075 0.039 0.127

Out of the labour market 0.496 0.119 0.070 0.076 0.085 0.032 0.123

Source: elaborations on AD-SILC data
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Tab. 3.37A: Ten year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with education up to lower secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.531 0.137 0.037 0.036 0.097 0.034 0.128

Temporary employee 0.525 0.137 0.037 0.038 0.101 0.034 0.127

Collaborators 0.520 0.137 0.038 0.041 0.103 0.034 0.127

Other INPS funds 0.477 0.131 0.036 0.105 0.094 0.033 0.124

Professional 0.438 0.124 0.033 0.033 0.223 0.031 0.118

In unemployment benefit 0.525 0.137 0.037 0.038 0.102 0.034 0.127

Out of the labour market 0.522 0.136 0.037 0.039 0.105 0.034 0.127

Source: elaborations on AD-SILC data

Tab. 3.37B: Ten year transition probabilities for individuals at entrance in the labour market in 1998-2000, aged 15-
39 with upper secondary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.528 0.124 0.048 0.051 0.092 0.032 0.125

Temporary employee 0.520 0.124 0.049 0.054 0.096 0.032 0.124

Collaborators 0.513 0.124 0.049 0.059 0.098 0.032 0.124

Other INPS funds 0.452 0.116 0.046 0.148 0.088 0.031 0.119

Professional 0.431 0.114 0.044 0.047 0.218 0.030 0.116

In unemployment benefit 0.519 0.124 0.049 0.054 0.097 0.033 0.124

Out of the labour market 0.515 0.123 0.048 0.057 0.101 0.032 0.124

Source: elaborations on AD-SILC data

Tab. 3.37C: Ten year transition probabilities for individuals at entrance in the labour market in 1998-2000 , aged 15-
39 with tertiary education.

Perm. Temp. Collab. Other Profess. Unemp. Absent
employee employee funds benefit

Permanent employee 0.515 0.110 0.063 0.077 0.086 0.030 0.119

Temporary employee 0.504 0.111 0.064 0.081 0.091 0.030 0.119

Collaborators 0.495 0.111 0.065 0.087 0.093 0.030 0.119

Other INPS funds 0.417 0.101 0.059 0.202 0.081 0.028 0.112

Professional 0.417 0.103 0.059 0.068 0.213 0.028 0.113

In unemployment benefit 0.503 0.111 0.064 0.081 0.092 0.030 0.119

Out of the labour market 0.498 0.110 0.063 0.085 0.096 0.030 0.119

Source: elaborations on AD-SILC data
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3.7 Conclusions
Workers’ vulnerability has not to be considered an unavoidable effect of the introduction of flexible contractual
arrangement, but is a condition that has to be empirically assessed studying in a dynamic perspective the transition
experienced by workers during their career across the several working status (e.g. temporary jobs, permanent employ-
ment, unemployment, inactivity).

Hence, the main research idea behind this chapter has been to analyze by means of the longitudinal dataset AD-SILC
the interaction between contractual arrangements and individual prospects up to a ten years period.

Data show that in the medium and long run individual working trajectories are various and often not linear, i.e. they
differ from the mere “fixed-term at the entry then permanent” dynamic. Temporary workers are relatively more at risk
and are often trapped in disadvantaged status (especially when parasubordinate), but, more in general, the majority
of workers, independently from their contractual status, seems vulnerable.

Transitions about the stock of workers show that the Italian labour market have never been effectively very rigid. In
particular medium and long-term persistence in open-ended employment are always very far from 100% and recur-
rent transition outside and inside the active labour force are observed. In all examined cohorts, the incidence of peo-
ple losing the status of permanent employee at least once in a five years period is high (around 30%) and its size kept
substantially constant in the last 30 years. However, risks are higher for weaker workers (e.g. low skilled, females, living
in the South and working in small size firms).

The crisis exacerbated the difficulties for disadvantaged workers. In particular, the share of people moving from fixed-
term or parasubordinate to open-ended employment relationship strongly decreased since 2008 to 2009 and severe
difficulties affected individuals that lost their job during the crisis.

Focusing on the initial part of the working life shows very interesting patterns.The share of people beginning to work
as permanent employee constantly reduced from 56% in 1998 to 41% in 2008. Further, around 1/5 of new entrants are
not recorded as workers two years after their entry and frequent flows from and into the (regular) labour force are
observed. The majority of individuals holding a tertiary degree tend to have their first working experience as atypical
workers, whereas less skilled individuals have higher chances to begin to work trough standard relationships (or as
apprentice). However in the following years low skilled experience much higher risks to lose their fixed-term status or
to leave the (formal) labour force.

Fixed-term and atypical relationships are not very persistent status, indeed 65% of these relationships end in the five
years following the entry in the labour market. However, lower prospects for atypical workers emerge, also when mul-
tivariate regressions on determinants of working statuses are run.Workers enrolled to Gestione Separata are character-
ized by high variability and, in spite of their high heterogeneity, they seem the weakest group given their relatively low
transitions towards stable permanent positions.

Therefore, the empirical evidence observed in this chapter suggests that Italian labour market is characterised by a
sort of “liquidity” rather than by a simple segmentation between insiders and outsiders. Indeed, a very large share of
individuals continuously rise and fall across relatively advantaged and disadvantaged status. Furthermore, these con-
siderations make complex the conceptual tools for understanding labour market dynamics. A mere lecture in terms of
“times to get a permanent job” seems not sufficient (due to the frequent losses following the achievement of open-
ended positions) and great efforts for trying to interpret such various possible trajectories must be exerted by
researchers and politicians.
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CHAPTER 4

The features of the Italian pension system 
and the accumulation of contributions 
in the NDC scheme since 1996

4.1 Introduction
Pensions reforms have been a national priority and dominated the public debate since the beginning of the ‘90s, with
the main aim to ensure financial sustainability for the social security system in the short and in the long term, and also
in order to promote the development of private pension schemes and to reduce iniquities and disincentives engen-
dered by the earnings-related computation formula of the public pillar.

Hence, since 1992, a “never-ending” series of reforms (1992, 1993, 1995, 1997, 2004, 2005, 2007, 2009, 2010, 2011) has
radically transformed the Italian pension system, modifying several basic parameters of the public system – as the
computation formula, the indexation rule, the requirements for being eligible to old-age and early retirement benefits
– and trying to foster the development of private occupational and personal plan.

As a consequence of the reform process, the public scheme, that is still pay as you go financed, changed from an earn-
ings-related formula (the so called retributivo) to a Notional Defined Contribution one (NDC, the so called contributi-
vo); retirement ages significantly rose and further increases are expected in the future due to the automatic link with
the life expectancy; the institutional architecture started to change from a single-pillar to a multi-pillar configuration,
even though the public pillar is currently still largely predominant.

Concerning the two main objectives to be pursued by pension systems in EU countries, i.e. sustainability and adequa-
cy, it has to be pointed out that the reforms of the last two decades and in particular the gradual phasing in of the NDC
scheme should guarantee financial sustainability in the long run definitively, despite the intense ageing process fea-
turing the Italian population; on the other hand, providing an adequate benefit also to individuals characterized by
unsuccessful working histories and/or spending many years as atypical workers seems much more problematic.

In this Chapter we first review the pension reform process of the last twenty years – Section 4.2 focuses on the char-
acteristics of the system before the reform process started and on the ‘90s’ reforms, Section 4.3 on the reforms intro-
duced in the period 2000-2010 and Section 4.4 on the measures recently introduced by the Monti Government in
December 20111 – and then discuss the architecture of the private pillar, highlighting its main drawbacks (Section 4.5).
Afterwards, we focus on the public NDC pillar, clarifying its main characteristics and highlighting the main challenges
that are to be addressed in the next future by the Italian public pension system as regards adequacy issues (Section
4.6).

Expected pension prospects of individuals enrolled to the NDC scheme will be deeply analyzed in next chapters of this
report by means of the dynamic micro-simulation model T-DYMM (see Chapter 7). However, the information provided
by AD-SILC on individual longitudinal working histories makes it possible to investigate whether individuals wholly
belonging to the NDC scheme (i.e. people who entered the labour market from 1996) have accumulated so far enough
contributions in order not to risk to be vulnerable during retirement. Hence, in the final part of this Chapter (Section
4.7), focussing on all determinants of NDC pensions (wages, weekly contributions, contribution rates), we present some
data on the effective contributions paid so far by cohorts of workers belonging to the contributivo in order to assess
the adequacy of the contributions accumulation by individuals enrolled to the NDC in the first phase of their career.

1 It has to be stressed that the micro-simulations of Chapters 5-7 have been carried out according to the rules prior to the
December 2011 reform.



4.2 The reforms of the ‘90s
Following the numerous expansionary reforms of the 1950s-60s (Jessoula, 2009), at the beginning of the ‘90s the
Italian pension system presented a single pillar structure made up of an inclusive public pay as you go earnings-relat-
ed tier (called retributivo), covering almost 100% of the workers2, also providing a means-tested pension supplement
(integrazione al minimo) for retirees with very low contributory pensions. A means-tested – and not very generous –
social assistance allowance (pensione sociale, now called assegno sociale) was instead provided to poor elderly which
did not fulfil seniority requirements for contributory pensions3.

Retirement ages were the most generous aspect of the Italian pension rules at the beginning of the ‘90s. In Italy, retire-
ment has been historically allowed according to two different kinds of requirements: i) an age requirement, that
defines the regime of the “old-age pensions”; ii) a seniority requirement, that defines a specific early retirement
scheme, i.e. the so-called “seniority pensions”. Up to 1992, retirement ages were indeed very favourable: old age pen-
sions were paid at 60 for males and 55 for females (with at least 15/20 years of seniority) and, irrespective of age, work-
ers getting 35 years of contribution seniority were entitled to get a seniority pension (much lower requirements were
set in many sectors, firstly for public employees, especially for females).

The earnings-related defined benefit formula is P=c*AC*E(W), where AC is the seniority4, c is coefficient showing the
return for each year of contribution (usually around 2%, but higher in some sectors, e.g. for public employees and man-
agers) and E(w) an average of final earnings, which was based on last 5 years for private employees and on the last
monthly wage for public employees up until 1992. Hence, being linked to final salaries, the retributivo offered compar-
atively generous gross benefits replacing roughly 75%-80% of previous wage after 40 years of contribution.
Furthermore, up to 1992, pensions were indexed to the rate of growth of nominal wages.

The generosity of public pensions broadly crowded out supplementary private pensions which were virtually
unknown until the mid-1990s5. The single pillar pension system effectively guaranteed income maintenance to the
whole workforce, as well as (limited) protection against poverty to those elderly not entitled to contributory pensions.
This scenario, however, was doomed to disappear. Joint pressures from the EU convergence parameters set in
Maastricht and the 1992 crisis had a tremendous impact on the Italian pension system, which presented three main
drawbacks (Fornero and Castellino, 2001; Franco and Marè, 2002): i) a critical financial situation, mostly in the long run
due to the intense ageing of the population; ii) a strong incentive to early retirement (the earnings-related formula did
not take into account the retirement age, then engendering an implicit tax on the job continuation); iii) wide (and
often regressive) inequities due to both the different defined benefit formulas and eligibility conditions across occu-
pational categories and to the fact that the retributivo strongly advantaged individuals having a steep wage profile at
the end of their career (Gronchi 1995).

Actually, as evident from the specific earnings-related formula, the pension benefit did not depend at all on retirement
age, then engendering a strong disincentive to continue to work once requirements for retirement had been reached
(Gruber and Wise, 1999, 2004). Iniquities and disparities were linked to the fact that the parameters of the earnings-
related formula differ between the various workers categories (often to the advantage of the most paid ones), and to
the fact that linking the benefit amount to the last wages the formula gave a higher return to individuals character-
ized by a steeper wage growth at the end of the working life.

As a consequence of the interaction of low retirement ages6, generous formulas and a fast ageing of the population,
the pre-92 pension rules would have led to a huge increase in pension spending in the next decades. Hence, the main
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2 Professionals (e.g. lawyers, architects) do not participate to the public scheme, but they are obliged to enroll to a private fund
managed by their category.

3 This minimum provision is tax financed and, due to the lack of a general social assistance scheme, it constitutes the sole safe-
ty-net of the Italian welfare state.

4 In the earnings-related formula seniority cannot exceed 40 years, hence reducing older workers’ incentives to postpone retire-
ment (e.g. individuals working for 45 years received a pensions computed considering 40 years of seniority).

5 Before the 1993 reform of private pensions, only defined benefit (DB) pension funds (so called pre-existing funds) sponsored
by banks and insurance companies in favor of their employees were operating (they were a sort of fringe benefits for their
employees). Currently, 375 pre-existing funds still exist, with about 660,000 members.

6 Advanced retirement was also often used as an unemployment benefit in case of firm crisis.



target of the reforms introduced in 1992 (“Amato reform”) and 1995 (“Dini reform”) was to restrain the rise of the ratio
between pension spending and GDP. The 1995 reform explicitly focused also on weakening disincentives and iniqui-
ties.

The 1992 Amato reform adopted the first parametric retrenchment intervention in the first pillar, extending the num-
ber of years on which the earnings-related benefit was based and changing the indexation rule; it also paved the way
for the multi-pillarization of the Italian pension system by introducing the first regulatory framework for supplemen-
tary funded pensions.

In particular the main measures introduced in such reform (Law n. 503) were the following:

� a gradual increase in the age requirements for old age pensions from 60 and 55 (for males and females
respectively) to 65 and 55;

� the introduction of a minimum age limit – gradually increased up to 57 – for being eligible for seniority
pensions7;

� E(W), i.e. the part of the computation formula linking the benefit to the average earnings at the end of the
worker’s career, was extended to include the whole working life rather than only the final years. This
extension was phased in very gradually, because the formula did not substantially change for individuals
having already accrued in 1992 15 years of seniority8, whereas for the others the reference to the whole
career concerned only periods worked after 1992 (i.e. only individuals entered in the labour market since
1993 would have received a pension completely based on the whole working history);

� a harmonization of rules applied to the different workers’ categories, in particular among private and public
employees;

� the indexation rule for pension benefits was changed from nominal wages to prices; furthermore, a partial
indexation to inflation was set for the part of the benefit exceeding some thresholds (i.e. 5 times the amount
of the minimum pension).

Major changes were introduced by the Dini reform (L. 335/95), which, replacing the traditional earnings-related sys-
tem with the new notional defined contribution system (called contributivo), structurally modified the functioning
logic of the public pension pillar9.The public pension scheme remained pay as you go financed, but in the new NDC
system benefits are computed on the basis of contributions actually paid (on which each year a rate of return equal
to the average nominal GDP growth of the last five years is guaranteed) and depending on the age at retirement
with neutral strict actuarial rules. Coherently with the actuarial logic of the scheme, the retirement age was made
flexible in the age bracket 57-65, therefore removing the difference between old-age and early retirement
schemes10.

Pension benefits are computed as P=M*CT, i.e. by multiplying the accumulation of contributions (M) for the so-called
transformation coefficients (CT), which convert such amount into an annuity according to the life expectancy at the
retirement age11. As a consequence, the NDC induces neutrality as far as the choice of retirement are concerned, since
the annuity grows in an actuarially fair way when the withdrawal is postponed.
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7 The Prodi Government in 1997 added the possibility to get a seniority pension irrespective of age when 40 years of contribu-
tion seniority have been accrued.

8 The only change was an extension of the period for computing E(W) from the last 5 years (last month for public employees)
to the last 10 years for the seniority accrued after 1992.

9 Moreover, the reform strengthened the harmonization of pension schemes, further increased the requirements for seniori-
ty pensions, and introduced the so-called “windows” for acceding to the seniority pension, establishing that, once reached
the eligibility requirements, individuals could retire only in 4 fixed dates each year, thereby increasing the effective retire-
ment age by around six months. The reform also extended compulsory coverage to parasubordinate workers.

10 For being entitled to a pension, only 5 years of seniority are required by the Dini reform in the NDC. Retirement was allowed
before 65 provided the benefit exceeded 1.2 times the amount of the assegno sociale.

11 The Dini reform established to update transformation coefficients every 10 years. The 2007 reform set a triennial update,
whereas the 2011 reform has established that since 2019 coefficients will be updated every two years.



The means-tested pension supplement is no longer provided in the new NDC scheme; poor elderly, irrespective of
their previous contribution record, are only entitled to the means-tested social allowance for people over 65 (assegno
sociale, amounting to 5,577 Euros per year in 2012)12.

However,a very gradual phasing in of the new NDC scheme was established. Individuals having worked in 1995 more than
18 years continue to be included in the previous earnings-related scheme (apart from the measures introduced in the 2011
reform,see Section 4.4),whereas individuals with less than 18 years of contribution seniority at that date have a mixed ben-
efit (the so-called pro rata, i.e. earnings-related for the contribution years up to 1995 and NDC for the period afterwards).
Only individuals who entered in the labour market after 1995 receive a pension entirely based on the new formula.

4.3 The reforms introduced in the last decade 
At the beginning of the new century, pension reforms remained on top of the political agenda, especially because pol-
icy makers wanted to increase the retirement age in order to reduce pension spending during the long phasing-in
period of the NDC scheme. Further, as discussed in Section 4.5, measures for increasing the participation to supple-
mentary private schemes were introduced.

In particular, the 2004 reform issued by the centre-right wing Government raised the age requirement for seniority
retirement, bringing it from 57 to 60 years from 2008, with an abrupt 3-years rise (the so called big-step)13.
Contextually, the flexibility of the retirement age in the NDC scheme was deleted and it was established that people
enrolled to the contributivo would have been characterized by the same requirements for old-age and seniority pen-
sions of workers enrolled to retributivo and pro-rata schemes.

Afterwards, the new centre-left wing Government issued in 2007 the so-called “Protocol on Welfare” (Law n. 247) that
annulled the “big-step” introduced by the 2004 reform, establishing new criteria for being entitled to seniority pen-
sions based on the so-called “quotas”, i.e. requirements were based on the sum of age and years of contributions (hav-
ing accrued at least 35 years of contributions; requirements are one year higher for self-employed; see Table 4.1). The
possibility to retire irrespective of age having accrued 40 years of contribution seniority was confirmed14.

Further increases in the retirement age were introduced afterwards. In the 2010 Budget Law, following a judgement
of the European Court of Justice, Italy took the first step towards a pension system with the same age requirement for
old-age pensions for men and women, by raising it to 65 for females working in the public sector starting from January
2012.The same Budget Law introduced the so-called “mobile window”, fixing a window of 1 year between the achieve-
ment of the eligibility requirements for old-age and seniority pensions and the effective retirement, thus increasing by
one year the effective retirement age.

Tab. 4.1: Eligibility requirements to the seniority pensions established by the 2007 reform

Employees Self-employed

Since 1/1/2008 58 years old and 35 years 59 years old and 35 years
of contributions of contributions

Since 1/7/2009 59 years old and quota 95, with at least 35 years 60 years old and quota 96
of contributions (i.e. 59+ 36 or 60+35)

Since 1/1/2011 60 years old and quota 96, with at least 35 years ) 61 years old and quota 97
of contributions (i.e. 60+ 36 or 61+35

Since 1/1/2013 61 years old and quota 97, with at least 35 years 62 years old and quota 98
of contributions (i.e. 61+ 36 or 62+35)
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12 One third of the NDC pension is not computed in the means testing of the assegno sociale. Hence, people without other sources
of income receive part of the means tested benefits if their pension does not exceed 1.5 times the assegno sociale.

13 This reform also reduced from 4 to 2 the yearly “windows” for seniority retirement.
14 The 2007 reform introduced the windows mechanisms for the effective retirement also for individuals meeting old-age

requirements or having accrued 40 years of contributions.



Moreover, measures introduced in 2009 and strengthened in 2011 linked the pensionable age (both for quotas and
old age limits) to increases in life expectancy. Specifically, it was established that starting from 2013, statutory age
requirements to access ordinary old-age pensions, seniority pensions and social assistance benefits will be automati-
cally increased every three year. The adjustment will be applied in line with the increase in life expectancy at age 65,
as measured by ISTAT with reference to the previous three-year period. As a result, according to current projections,
the increase in the retirement age should be about 1 year every ten years and the cumulative increase by 2050 in
statutory retirement age due to gains in life expectancy is expected to be about 3 years and 9 months.

4.4 The reform of December 2011
After one month from its designation, the new Monti Government introduced a new comprehensive pension reform,
with the main aim to obtain immediate savings on pension spending through a significant increase of the retirement age.

In particular, on the one hand, the reform has established that the old-age retirement age for women in the private
sector goes up from 60 to 62 years in 2012, with a gradual increase up to 66 years in 2018, whereas the male retire-
ment age rises to 66 years in 201215. On the other hand, much stricter conditions for early retirement have been intro-
duced.The possibility to retire according to the quotas (Table 4.1) has been abrogated and since 2012 early retirement
(with reduced benefits if the individual retires before 62 years of age) is possible only with 41 years of accrued social
contribution seniority (for women) or 42 years (for men). Moreover, a 2-year halt to pension indexation worth more
than monthly 1,400 Euros has been introduced.

Further, speeding up the transition to the notional defined contribution scheme, it was established that pension ben-
efits of individuals enrolled to the retributivo (i.e. individuals having accrued at least 18 years of contributions at the
end of 1995) and still active will be based on a new pro rata scheme, i.e. their benefits will be computed according to
the retributivo for years before 2011 and according to the contributivo for annuities from 2012 onwards.

In line with previous measures, the reform has confirmed that retirement ages and the seniority requirement for early
retirement will be raised according to the increase in life expectancy. Hence, around 2040 (when the first cohorts
entirely belonging to the NDC will retire) the effective retirement age will reach 69 and the seniority requirement for
early retirement will be set at 44 years for females and 45 for males.

Moreover, individuals enrolled to the NDC will be characterized by much tighter rules than those introduced by the
1995 reform. The 2011 reform has recovered some flexibility of the retirement age, but at much higher ages and set-
ting stricter requirements about the pension amount and the minimum seniority than those introduced by the 1995
reform. According to the previous reform, individuals were allowed to retire when aged between 57 and 65 having
paid at least 5 years of contributions; retirement was allowed before 65 if the benefit exceeded 1.2 times the amount
of the assegno sociale.With the new reform, an individual is allowed to retire only if he/she has accrued at least 20 years
of contributions and the amount of his/her pension benefit is at least 1.5 times the assegno sociale. If the benefit
exceeds 2.8 times the assegno sociale, the individual can retire 3 years earlier. On the contrary, if the contribution sen-
iority is lower than 20 years (but higher than 5) or the pension benefit is lower than 1.5 times the assegno sociale, the
annuity can be received only 4 years after the old-age limit.

Hence, for instance, considering the expected automatic increase in eligibility requirements due to the rise of life
expectancy, an individual who started to work in 1996 will retire around 2040 according to the following conditions:

� at the age of 69 if he/she has at least 20 years of seniority and a pension benefit amounting to at least 1.5
times the assegno sociale;

� at the age of 66 if he/she has at least 20 years of seniority and a pension benefit amounting to at least 2.8
times the assegno sociale;

� at the age of 73 if he/she has a seniority higher than 5 and lower than 20 years or a pension benefit
amounting to less than 1.5 times the assegno sociale (although in case of no other income sources, the
individual will be entitled to the assegno sociale at 69).

� with an early-retirement pension if he/she has accrued at least 44 years of contribution seniority if female,
45 if male.
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15 The mechanism of the “windows” has been abrogated by the 2011 reform.



4.5 The architecture of the private pillar
As mentioned, since 1993 the Italian policy makers have favoured the development of funded supplementary pillars
in order to compensate retrenchment interventions in the public pension system. Supplementary pillars were intro-
duced on a voluntary basis, they are fully funded and provide defined contributions (DC) pensions only16.

Following the 1993 reform and subsequent revisions, the supplementary pillars are organized through three different
types of pension institutions: closed (collective occupational) funds (CPF), open funds (OPF), and personal pension
plans (piani pensionistici individuali, PIP). Closed funds are set up within the frame of collective bargaining between
employer and trade unions and are not for profit institutions. They can be created at several levels: company or group
of companies, industrial or economic sectors (job category), geographical areas; the self-employed associations can
also set up a closed pension.The regulatory framework does not allow CPF to manage assets, so they have to deal with
financial institutions like banks, insurance companies, investment firms or asset management companies. Open funds
are promoted and managed by banks, insurance and investment companies. They can offer both personal and occu-
pational (i.e. based on a collective enrolment) plans. OPF are therefore hybrid institutions, comprising both second and
third pillar forms depending on affiliation modes: consequently, in Italy a true difference between occupational and
personal schemes (i.e. second and third pillar) does not depend on the type of pension fund (closed or open), but on
affiliation modes (collective or individual). Since 2000, personal pension plans can be offered also through life insur-
ance contracts (PIP), under the conditions that the benefits have to be paid according to the same rules applied to pen-
sion funds. They receive the same tax treatment and incentives of pension funds. The 2005 reform has introduced
some new rules for PIP, mainly concerning the kind of administrative costs they can impose on buyers.

Aiming at fostering the development of supplementary pillars through the voluntary devolution of the TFR17, the
2005 reform (phased in 2007) introduced the “silent consent” formula for the transfer of the latter to supplementary
funds: if a worker does not explicitly disagree in a six months period, his/her TFR flows (not the stock already accumu-
lated by the firm) are transferred from the firm to pension funds18. However, only the choice to devolve it to a fund is
irreversible, given that, even after the six months, workers can always decide to devolve TFR flows to private pension
schemes19. Further, the reform stated that the TFR can be transferred to any kind of fund (closed, open and PIP, i.e. even
in case of individual participation to funds). However, if the worker does not clearly declare to which fund it should be
paid, the TFR is automatically transferred to the closed fund of his occupational category. Further, additional employ-
ers’ and employees’ contributions set in collective agreements20 can be paid only to collective funds, thus represent-
ing a strong advantage for closed funds.
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16 Paid contributions earn a market return, which (of course, together with its risk) depends on the kind of capital market invest-
ment chosen. Workers can freely choose among many different investment sections managed by pension funds according
their risk profile (i.e. equity, balanced or bond sections).

17 The TFR (Trattamento di Fine Rapporto or in the public sector Indennità di Buonuscita) is a sort of mandatory severance pay-
ment for both public and private employees financed through a deferred part of the wage: every year 6.91% of gross wage
is retained by firms and a fixed return (1.5% plus 3/4 of the inflation rate) is guaranteed on such amount which is then paid
in a lump sum when the job relationship ends (for firing, dismissal, retirement). Employees with at least 8 years of seniori-
ty in the same firm may receive 70% of the accumulated TFR for buying a house or for medical expenses. Hence, due to the
different phases in which it can be paid, the average length of the TFR accumulation does not exceed 10 years. Moreover,
given its many features, TFR cannot be considered as a mere sort of mandatory occupational plan because it is addressed
to solve liquidity constraints in some phases of life (at retirement or after having lost a job, then partly filling some gaps of
capital markets and welfare state), rather than to correct individual myopia by an annuity stream during old age (Cozzolino
et al. 2006).

18 Being the rate of return guaranteed by firms on TFR – 1.5% plus 3/4 of the inflation rate – usually much lower than the inter-
est rate on debt (especially for small and medium size enterprises, that are often in Italy credit constrained) TFR has usually
been considered by firms as a very cheap financing source.

19 It has to be noticed that parasubordinate workers are not entitled to pay contributions as TFR and a specific closed fund based
on a collective agreement is not provided for them. Hence, when compared to employees, their chance to participate to sup-
plementary pensions is much lower.

20 On average, both employers’ and employees’ contribution rates are around 1.2% of gross wage (COVIP 2011a).



Therefore, after reforms the new pension architecture presents a public NDC pillar and a complex system of private
pension schemes, though the latter are still underdeveloped in terms of actual coverage and take up rates21.
According to the most recent data (COVIP 2011a 2011b) the take-up rate in private supplementary schemes is still lim-
ited: about 2,850,000 individuals were members of closed and open pension funds (respectively 2 million and
850,000), and the enrolment growth rate in both types of funds has been almost null since 2008. Personal plans based
on life insurance contracts (PIPs) seem more appealing, given that currently 1.9 millions of individuals have subscribed
a plan, with a growth rate around 10% each year.The total number of individuals enrolled in supplementary schemes,
including pre-existent funds, amounts to 5.4 million out of slightly less than 23 million employed.

Currently, the take-up rate of closed and open funds is 27.8% among private employees (4% among public employees
due to the later start of supplementary schemes in the public sector and other constraints; see Jessoula, 2011) and 23%
among the self-employed. Before the reform concerning the devolution of TFR (phased in 2007) the take-up rate
among private employees was much lower (around 15%); however so far the target enrolment rate set by policy mak-
ers (40% among private employees) is still far to be reached22.

However, the weak development of the private pillars, and their modest role in increasing future pensioners’ prospects,
are due to a lack of confidence in supplementary schemes rather than to a low contribution rate to these schemes by par-
ticipants (summing TFR,employer and employees contribution who participates pays about 9.5% of his/her wage). In par-
ticular – maybe both for binding liquidity constraints and high discount rates of future pension benefits – the enrolment
rate is very low among young generations, although their future replacement rates have been hugely reduced by the
introduction of the NDC and pension funds are usually considered the main tool available to the youngest for increasing
pension replacement rates. The average age of pension funds members is in fact very high (about 44 years old, 40 years
among employees) and only 20% of funds members is younger than 35 (32% among employees).

The tax regime for all private schemes (closed and open funds and new PIPs) is a sort of hybrid ETT: contributions are
exempted until a threshold of 5,165 Euros each year; investment returns are taxed by an 11% proportional rate; bene-
fits are taxed – before 2007 by the progressive personal income tax rates, after such date by a proportional rate
between 9% and 15%, depending on the seniority in the fund23 – exempting, however, the share on which the tax on
investment returns have already been paid. But these fiscal rules seem very controversial, especially on equity grounds.
Apart from the costs on public budget of such tax expenditure (that will materialize only in the future, given that such
incentives regard the benefits payment phase), a deep incoherence between a public scheme which taxes progres-
sively benefits and a private one which taxes benefit less and in a proportional way emerges. Moreover such fiscal rules
are substantially regressive, because the proportional rate applies to a system whose membership probability increas-
es with income. Consequently, such tax rates differences could induce in the long run a strong demand by the well-off
group, that are relatively very advantaged by such fiscal rules, to reduce the contribution to the public system in order
to increase private pension savings (i.e. a demand of opting out from public to private schemes).

As known, the literature in favour of a development of private funded schemes24 argues that in the long run market
returns are usually higher than the GDP growth rate, that is, approximately, the return rate that a pay as you go system
can guarantee in steady state25. However, the international empirical evidence on the long term relationship between
GDP growth rates and the bond returns does not confirm the superiority of private sources, whereas the comparison
between GDP growth rates and equity returns highlights the much wider volatility of the latter (Jorion and
Goetzmann 2000, Burtless 2000).

93 The features of the Italian pension system

CHAPTER 4

21 For a detailed appraisal of the Italian private pillar development see Pizzuti and Raitano (2009) and Jessoula (2011).
22 Several reasons may explain why the enrolment rate increase has been much lower than expected: i) TFR and pension funds

are not perfect substitutes in terms of returns, risks and liquidity (Cozzolino et al. 2006); ii) financial markets’ performances
have been very poor in recent years; iii) the choice in favour of a pension fund is irreversible, whereas in every moment the
worker can choose to devolve TFR to funds, then making rational the postponement of the choice between the two alterna-
tive investments, especially during the crisis; iv) the peculiarity of the Italian economy, based on a large share of micro-small
and medium size firms with low unionization rates (Jessoula, 2009 and 2011), which does not constitute a fertile ground for
the expansion of voluntary funded pensions.

23 The tax rate is reduced yearly by 0.3 percentage points for every enrolment year after the 15th, till a minimum rate of 9% is
reached.

24 See, for instance, Feldstein (1997).
25 See Aaron (1966) and Samuelson (1958).



Fig. 4.1: Nominal annual average rates of return of pension funds and net return on TFR up until June 2011.

Source: elaborations on COVIP data

Fig. 4.2: Accumulated amounts in pension funds up until June 2011 by individuals enrolled in pension funds in the
period 1999-2008, earning the average rates of returns. Index numbers: accumulation by TFR=100.

Source: elaborations on COVIP data

In this perspective, for assessing the performances of private schemes it is crucial to compare the returns earned by
pension funds with the rate guaranteed by firms on TFR (which is, as said, a sort of private defined benefit scheme,
apart from a less than complete coverage on the inflation rate). The introduction of private schemes is recent in Italy;
consequently a long time series (covering at least 30 years or more, if also the period in which annuity is paid is con-
sidered), that is needed, for their long term nature, for assessing pension fund returns is not available.

Annual average returns of closed and open funds are, as expected, much more volatile than the return on TFR; in par-
ticular returns earned by open funds are very floating due to their higher share of contributions invested in shares (see
Figure 4.1). Apart from annual returns, the convenience of alternative investments has to be assessed computing
cumulative returns on longer time spans. Comparing potential returns earned up to June 2011 by ten representative
individuals earning the average rate of return and differing only in the entry year in the pension private sector (i.e.
since 1999 to 2008) preference of TFR compared to open funds clearly emerges, whereas the average performance of
closed funds is alike to the TFR (see Figure 4.2).
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Finally, it has to be stressed that, apart from financial market performances, net returns on pension funds investments
depend on the level of administrative costs (Murthi, Orszag and Orszag 1999; Whitehouse 2000) and the literature
points out that occupational plans have usually much lower costs than personal ones. In fact, where the membership
to funds is constrained by the belonging to a specific firm or category the competition among funds for attracting
members is lower and this significantly reduces marketing expenses.

These stylized facts are confirmed observing administrative costs of Italian pension funds (Table 4.2). According to
their not for profit nature, the returns to scale deriving from the greater size of managed assets and the lower market-
ing costs, closed funds administrative funds are significantly much lower than those imposed by open funds and PIPs
(the most expensive plans), even if a wide dispersion of funds’ performances emerges. However, for all kinds of funds
the ISC decreases when the membership to the fund lengthens26.

Tab. 4.2: Costs synthetic indicator (ISC) of pension funds for length of membership to the fund

2 years 5 years 10 years 35 years

Closed funds 1.0 0.5 0.4 0.2

Open funds 2.0 1.3 1.2 1.1

PIPs 3.6 2.4 1.9 1.5

Source: COVIP (2011a)

4.6 The main challenges for the Italian public pension system 
Concerning the two main objectives of sustainability and adequacy to be pursued by pension systems, it has to be empha-
sized that in Italy the current pension debate still mostly focuses on the sustainability of public expenditure. Suggestions
to reduce pension spending come from two different perspectives: i) the need to improve public finances in the short term
reducing one of the major items of public expenditure, usually considered too high in international comparison; ii) the
worry that the fast ageing process in Italy will make public pensions financially unsustainable in the long run.

In international comparisons the Italian expenditure on pensions generally stands as an anomaly: before the crisis in
2008 the gross public pension expenditure amounted to 15.0% of GDP in Italy versus an EU15 average of 11.9%.
However, such comparisons are often misleading for several reasons (Pizzuti, 2011). First, because of structural limita-
tions of our welfare system, the pension expenditure also includes social assistance benefits, which are instead consid-
ered among different items of spending in other countries. Second, the “anomaly” greatly decreases when the spend-
ing is considered net of taxes, because in Italy pension benefits are burdened with the normal tax rates, whereas in
other countries (e.g. France and Germany), lower tax rates are levied on pensions. Third, data do not take into account
the cost for public finances arising from the tax expenditure due to fiscal incentives given to people enrolled in pri-
vate schemes; these costs are currently very low in Italy and much higher in other countries (especially in Nordic and
Anglo-Saxon ones; Adema and Ladaique, 2009). Further, Eurostat includes in the Italian pension spending also the TFR
(amounting to about 1.6% of GDP), which, as said in the previous section, is not a mere pension tool, as it is a deferred
wage provided to workers each time the job relationship ends or when they have to sustain some kinds of expenses.

Besides, suggestions to cut the Italian social security spending on the basis of its supposed excessive level usually fail
to point out that the total social expenditure as a % of GDP is lower in Italy (28.4% in 2009) than in the EU15 on aver-
age (29.1%), and it is lower than those of Germany and France (30.1% and 31.6% respectively); furthermore, a wide gap
between Italy and its major European partners emerges when considering per capita spending: in 2008 it was 6,950
Euros per year in Italy versus an EU15 average of 8,573 Euros (8,000 Euros in Germany and France).

On the other hand, the fear of a long-term unsustainability of pension spending is not well grounded. Due to techni-
calities of the NDC, when this system will be fully phased-in (around 2035) the share of GDP transferred to pensioners
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26 The 2005 has forbidden to PIPs to impose an extra cost on the first contribution instalment. Before the reform the ISC for a 2
years membership exceeded 10% (COVIP 2011a).



will be stable “by definition”. This method is based, as noted, on a strict actuarial link between the contributions paid
during the entire career and the benefits received when elderly; pension benefits are computed by multiplying the
accumulation of contributions (on which a rate of return linked to the growth rate of GDP is guaranteed) for the so-
called transformation coefficients, which convert such amount into an annuity depending on life expectancy at retire-
ment.

Apart from inducing neutrality as regards to the choices of retirement (the annuity grows in an actuarially fair way
when the withdrawal is postponed), the NDC will break the link between pension spending and demographic dynam-
ics. The periodic update of the transformation coefficients makes sure that when life expectancy increases the annu-
ity is proportionally reduced, therefore offsetting the impact of population ageing on aggregate spending. Further, as
shown by Aaron (1966) and Samuelson (1958), in a demographic equilibrium (condition technically achieved through
the regular update of the transformation coefficients), paying the GDP growth rate as return on contributions ensures
the financial stability of a pay as you go system. Therefore, in the long term the sustainability of public spending on
pensions should not constitute a major challenge, as also confirmed by the long run projections on age-related expen-
ditures carried out by the Ageing Working Group (Economic Policy Committe 2009), which show that Italy and Sweden
(the first two EU countries that have introduced a NDC system) will be the only countries experiencing a decrease in
the ratio between pension spending and GDP in the period 2007-2060.

In order to understand the effective criticalities following the phasing-in of the new NDC scheme, it has to be pointed
out that in such scheme pension benefits depend on several determinants, both at the macro level (the GDP growth
rate, which defines the rate of return on contributions, and the demographic trend, as the annuity depends on the
mean life expectancy at retirement) and at the micro level (the length and success of the working career). Hence, due
to its strict actuarial neutrality, in the NDC system workers are fully exposed to risks arising both at the macro and the
micro level. In particular, apart from the provision of a means tested social assistance benefit for the very poor elderly
(the assegno sociale), in the NDC scheme pensions depend on contributions paid during the whole working life, so
that, differently from the former earnings-related system, the maintenance of pre-retirement earning levels is no more
guaranteed. In other terms, having no internal explicit redistributive features and applying the same rate of return to
every individual27, the NDC scheme is a sort of “mirror” of labour market outcomes. Therefore, the capacity of the
Italian labour market to guarantee to all workers long and profitable careers becomes the crucial issue for assessing
challenges coming from the new public pension system architecture. Such issues will be deeply analyzed in Chapters
6 and 7 by using the dynamic micro-simulation model T-DYMM.

In general, the main concerns about pension adequacy regard individuals unable to spend a long career as employee,
due to three main factors:

� the much lower contribution rates characterizing self-employment and parasubordinate work (currently
27%, but 10% in the mid-‘90s and below 20% up to 2007);

� the weak coverage of unemployment benefits for individuals with fragmented careers (in the absence of
figurative contributions, sums accumulated in the NDC proportionally decrease when unemployment
occurs);

� the low wages often paid to atypical workers (including part-time employees) and to people at the
beginning of their working life.

Consequently, due to the interactions of these three adverse events – i.e. low contribution rates, low earnings and fre-
quent unemployment spells without being entitled to figurative contributions – even individuals who have been
active for most of their lives could receive modest pension benefits when retired28.
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27 Implicit redistributive flows (connected to the different mortality of the population subgroups) are linked to the mecha-
nism of computation of the transformation coefficients, which are based on the average unisex life expectancy (also con-
sidering the probability to leave a survivor’s pension). Hence, the NDC redistributes in favor of females (which are howev-
er still very penalized in the labour market), of married couples and, in general, of people living longer. Since life expectan-
cy is on average higher for people with higher incomes, the NDC could engender regressive distributive flows in the indi-
viduals’ life cycle.

28 On this topic see Raitano (2011), which assesses possible measures for increasing pension prospects of individuals character-
ized by unsuccessful working histories.



Some simulations about pension prospects at 65 (i.e. the maximum old-age requirement before the reforms of the last
two years) of some individuals characterized by critical working histories in terms of at least one of the three afore-
mentioned adverse events confirm that in the NDC scheme being active for many decades is not a sufficient condition
for being entitled to a pension benefit significantly higher than the social assistance benefit, which every elderly is
entitled to when other income sources are absent (see Table 4.3, where outcomes are shown as the ratio between the
NDC pension and the social assistance benefit)29: the interaction of low contribution rates, frequent periods without
paying contributions and low wages can yield low pension benefits even when individuals retire at 65.

Tab. 4.3: Expected pension benefits retiring at 65 for some representative vulnerable workers1

Years spent on the labour markets

35 36 37 38 39 40

Always parasubordinate, with an intermittent career and a wage amounting 3 times the assegno sociale

Pension/Assegno sociale 1.1 1.1 1.1 1.2 1.2 1.2

Always parasubordinate, with an intermittent career and a wage amounting 4 times the assegno sociale

Pension/Assegno sociale 1.4 1.5 1.5 1.6 1.6 1.7

Always employee, with an intermittent career and a wage amounting 3 times the assegno sociale

Pension/Assegno sociale 1.6 1.6 1.7 1.7 1.8 1.8

Always employee, with an intermittent career and a wage amounting 4 times the assegno sociale

Pension/Assegno sociale 2.1 2.2 2.2 2.3 2.3 2.4

Mixed career: 25 years as parasubordinate then employee

Pension/Assegno sociale 1.4 1.5 1.5 1.6 1.7 1.7

Mixed career: 15 years as parasubordinate then employee

Pension/Assegno sociale 1.7 1.8 1.9 1.9 2.0 2.1
1 Individuals starting to work in 1996. Expected transformation coefficients around 2035. Real wage, assegno sociale and GDP growth rate
equal to 1.5% each year. Job interruptions amounting the 11.3% of potential working weeks. In mixed careers periods as parasubordinate
are characterized by interruptions and wages amounting to 3 times the assegno sociale, periods as employees are characterized by no
interruptions and wages amounting to 4 times the assegno sociale.

Source: our computations

Moreover, it has to be stressed that, suffering from liquidity constraints and being relatively more exposed to short
term risks, it is very unlikely that atypical and/or low paid workers can significantly improve their pension prospects
choosing to pay high contributions to supplementary schemes.

Anyhow, it has to be pointed out that the risk of modest pensions is not merely brought about by the NDC scheme (in
the golden age of the ‘60s the NDC would have paid benefits higher than in the earnings-related system), but it
depends on the coexistence of strict actuarial rules, low growth rates and a labour market often characterized by inef-
ficiencies, horizontal inequalities (i.e. people treated very differently in similar jobs) and a pervasive workers’ vulnera-
bility, in terms of low wages, low contribution rates and high risk of unemployment.

However, concerning inadequacy risks, some authors (Patriarca, 2011) argue that the recently legislated automatic
increase in retirement age, strengthened by the December 2011 reform, will be enough to highly improve future pen-
sioners’ prospects, because in the NDC a longer career implies a greater accumulation of contributions and a higher
annuity due to the lower life expectancy at retirement. However, for this optimistic forecast to come true it has to be
assumed (very optimistically) that the Italian productive system will be able to ensure appropriate labour demand for
older workers. So far, the opportunity of early retirement through generous seniority pensions strongly reduced the
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risk for older worker to become unemployed; a major increase in retirement ages – especially if not coupled with an
extension of the coverage of unemployment benefit system and an improvement of the effectiveness of active labour
market policies – could significantly increase the risk of unemployment for older workers, therefore weakening the
positive impact of extended working life on future pension benefits. In other terms, in the NDC the large increase in
retirement age set by the recent reforms reduces “by definition” inadequacy risks of pension benefits for people who
are able to work longer, but the main issue concerns the capacity for the most vulnerable individuals to postpone
retirement around the age of 70. Particular criticalities could regard in the next future people unable to continue to
work due to a low labour demand, health problems or “family” constraints. In this perspective, a specific issue regards
females, whose retirement age is steeply increasing (it is worth noting that due to their usually lower contribution sen-
iority, relatively few women are entitled to early retirement pensions), whereas Italian welfare state lacks of welfare
services aimed at effectively fostering female occupation and wages, and employment gender gaps are still consistent.

Further, since early-retirement is allowed only for individuals getting a pension higher than 2.8 times the assegno
sociale, the December 2011 reform will constrain individuals characterized by less successful careers – who will prob-
ably be more at risk of unemployment when elderly – to further postpone their retirement.

Some simulations on representative careers differing in the kind of contractual arrangement (parasubordinate versus
employee), the frequency of job interruptions and the wage levels (e.g. representing the cases of a full-time medium
earner versus a part-time medium earner) show that the increase in retirement ages implemented by the last reforms
is not enough to guarantee high pension benefits and, above all, that the requirements about the ratio between the
pension and the social assistance benefit tightened by the 2011 reform will constrain workers characterized by less
successful careers to postpone their retirement until the maximum age (69 in the examples) or even four years later
(73 in the examples), whenever the pension benefit is lower than 1.5 times the assegno sociale (see Table 4.4 about rep-
resentative full-time employees, Table 4.5 about representative part-time employees and Table 4.6 about individuals
with a mixed career, as parasubordinate and then as employee, where values in bold show the cases when the individ-
ual is allowed to retire according to the rules introduced by the December 2011 reform).

Tab. 4.4: Representative full-time employee expected pension benefit by retirement age and number of years spent
as active (ratio between pension and social assistance benefit)1.

Continuous working history
42 43 44 45

66 2.7 2.8 2.8 2.9
67 2.8 2.9 2.9 3.0
68 2.9 3.0 3.1 3.1
69 3.0 3.1 3.2 3.3

5 years without contributions
42 43 44 45

66 2.4 2.4 2.5 2.6
67 2.5 2.5 2.6 2.7
68 2.6 2.6 2.7 2.8
69 2.7 2.8 2.8 2.9

15 years without contributions
42 43 44 45

66 1.8 1.8 1.9 1.9
67 1.9 1.9 2.0 2.0
68 1.9 2.0 2.0 2.1
69 2.0 2.1 2.1 2.2
1 Individuals starting to work in 1996, working always as full-time employee, earning an yearly gross income equivalent to 21,500 Euros in
2012. Expected transformation coefficients around 2035. Years spent as active differ from seniority according to the number of years
without contributions. Historical GDP growth rate until 2011, afterwards 1.5% yearly real GDP growth rate. No inflation. Yearly wages and
social assistance benefit real growth linked to the GDP growth rate. Values in bold show that the individual can retire according to rules
introduced by the December 2011 reform.

Source: our computations
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Summing up, the review of the main features and challenges of the Italian pension system highlights that among
the three objectives – financial sustainability, adequacy and modernization – stated by the European Union in the
open method of coordination on pensions (European Council 2003), the Italian reforms have mostly focused on sus-
tainability. On the contrary, the system lacks any tool for effective redistribution and there is a risk of inadequate old
age protection in future decades (for certain groups of workers) if the labour market performance remains modest
as in the last decade. Furthermore, despite assuring pension coverage also to atypical workers, albeit with a lower
contribution rate, the Italian reforms do not seem able to reconcile flexibility and security protection on the labour
market (the main aspect of the objective of “modernization”), also due to the huge weakness of the unemployment
benefit system to provide figurative contributions for periods spent not working by the growing share of atypical
workers.

Tab. 4.5: Representative part-time employee expected pension benefit by retirement age and number of years spent
as active (ratio between pension and social assistance benefit)1.

Continuous working history
42 43 44 45

66 1.7 1.7 1.8 1.8
67 1.7 1.8 1.8 1.9
68 1.8 1.9 1.9 2.0
69 1.9 1.9 2.0 2.0

5 years without contributions
42 43 44 45

66 1.5 1.5 1.6 1.6
67 1.5 1.6 1.6 1.7
68 1.6 1.7 1.7 1.7
69 1.7 1.7 1.8 1.8

15 years without contributions
42 43 44 45

66 1.1 1.1 1.2 1.2
67 1.2 1.2 1.2 1.3
68 1.2 1.2 1.3 1.3
69 1.3 1.3 1.3 1.4
1 Individuals starting to work in 1996, working always as part-time employee, earning an yearly gross income equivalent to 13,500 Euros
in 2012. Expected transformation coefficients around 2035. Years spent as active differ from seniority according to the number of years
without contributions. Historical GDP growth rate until 2011, afterwards 1.5% yearly real GDP growth rate. No inflation. Yearly wages and
social assistance benefit real growth linked to the GDP growth rate. Values in bold show that the individual can retire according to rules
introduced by the December 2011 reform.

Source: our computations

Tab. 4.6: Expected pension benefit by retirement age and number of years spent as active of individuals
characterized by “mixed careers”, i.e. first as parasubordinate then as employee (ratio between pension and social
assistance benefit)1.

First 20 years as parasubordinate and 4 years without contributions,
hence full-time employee always paying contributions2

42 43 44 45
66 1.9 2.0 2.1 2.1
67 2.0 2.1 2.1 2.2
68 2.1 2.2 2.2 2.3
69 2.2 2.3 2.3 2.4

>>>
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Tab. 4.6 >>> 

First 20 years as parasubordinate and 4 years without contributions,
hence part-time employee with 5 years without contribution3

42 43 44 45
66 1.1 1.1 1.2 1.2
67 1.1 1.2 1.2 1.3
68 1.2 1.2 1.3 1.3
69 1.2 1.3 1.3 1.4
1 Individuals starting to work in 1996. Years spent as active differ from seniority according to the number of years without contributions.
Expected transformation coefficients around 2035. Historical GDP growth rate until 2011, afterwards 1.5% yearly real GDP growth rate. No
inflation.Yearly wages and social assistance benefit real growth linked to the GDP growth rate.Values in bold show that the individual can
retire according to rules introduced by the December 2011 reform. 2 Wages as parasubordinate and employee are equivalent to 21,500
Euros in 2012. 3 Wages as parasubordinate and employee are equivalent to 13,500 Euros in 2012.

Source: our computations

Clearly, the main issue to be inquired becomes to assess how many individuals could be characterized by poor work-
ing careers. The evolution of the Italian labour market – in the last decade (also before the crisis) characterized by a
very slow wage growth and by an increasing share of fragmentation and atypical arrangements – could expose to risk
a significant share of future pensioners. Observing the working history of individuals belonging to the NDC scheme
(i.e. entered in the labour force since 1996) up to 2009 helps to understand how many individuals could risk to be poor
pensioners if the pattern of their career will not change in the next decades.

4.7 The accumulation of pension contributions in the NDC since 1996
As explained in the previous chapters, the AD-SILC dataset allows to observe in a great detail the working histories of
individuals entered in the labour market since 1996, i.e. the cohorts of workers whose pension benefits will be entire-
ly based on the NDC formula. Hence, observing the working history of individuals belonging to the NDC scheme up
to 2009 helps to understand how many individuals could risk to be poor pensioners if the pattern of their career will
not change in the next decades.

In this sense, it is very useful to analyse the possible inadequacy risks affecting the cohorts of individuals entered in
the labour market since 1996, first studying separately the incidence of the three factors which can explain low pen-
sion prospects (i.e. low wages, low contribution rates, high frequency of job interruptions), and then observing the
whole amount of contributions paid by individuals enrolled to the contributivo up until the end of 2009.

Concerning the risk of being low paid workers, which results in a low accumulation of contributions in the NDC, it is
worth to notice that a large share of the cohorts of individuals enrolled to the contributivo can be considered “work-
ing poor” for many of the 5 or 10 years after their first work experience; in line with the official EU definition of relative
poverty in terms of equivalent disposable income, the poverty threshold for assessing “workers poverty” has been
defined as the 60% of the median of yearly gross income from private employment. Hence, a working poor is an indi-
vidual whose annual labour income is lower than the poverty threshold.

Focussing on cohorts 1996-2004 (then observed at least for 5 years after their entry in the labour market), it has to
be stressed that much less than 30% of individuals have spent no more than one year earning less than the relative
poverty threshold (Figure 4.3) and also in the oldest cohort about 50% of individuals have spent 4 or 5 years as
working poor.

Actually, as remarked in Chapter 3, a high share of workers exits from the labour force also at the beginning of their
career (but often they come back to work in subsequent years). Hence, in many cases low earnings depend on the fact
that the individual does not receive income from employment at all in a certain year. In particular among 1/2 and 1/3
of the individuals belonging to each NDC cohort experience at least one year without earning income from employ-
ment after their entry in the labour market (Figure 4.4).
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The incidence of years spent earning incomes below the poverty threshold or years spent without earnings income
from employment does not significantly decrease if we consider only individuals starting to work as employees or
parasubordinates, i.e. if we exclude self-employed whose effective labour incomes are very often under-reported in
the administrative archives collected in the AD-SILC dataset due to tax elusion and evasion (Figures 4.5 and 4.6).
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Fig. 4.3: Distribution of the number of years spent as working poor during the five years following the entry in the
labour market, by entry cohort. Cohorts 1996-2004

Source: elaborations on AD-SILC data

Fig. 4.4: Distribution of the number of years with zero labour income during the five years following the entry in
the labour market, by entry cohort. Cohorts 1996-2004

Source: elaborations on AD-SILC data
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Fig. 4.5: Distribution of the number of years spent as working poor during the five years following the entry in the
labour market, by entry cohort. People starting to work as employee or parasubordinate. Cohorts 1996-2004

Source: elaborations on AD-SILC data

The picture of the high frequency of years spent without enough wages – both due to low wages or to the absence
of employment income – is confirmed if we extend the observation period up to the first 10 years following the year
of entry in the labour market (Table 4.7, concerning all workers and Table 4.8, concerning only individuals starting to
work as employee or parasubordinate). In particular, looking at the oldest cohort, around 50% of employees and para-
subordinates spent at least half of the period with labour incomes below the poverty threshold and 1/5 of them does
not receive any income for at least 5 of the 10 years (Table 4.8).

Fig. 4.6: Distribution of the number of years with zero labour income during the five years following the entry in
the labour market, by entry cohort. People starting to work as employee or parasubordinate. Cohorts 1996-2004

Source: elaborations on AD-SILC data
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Tab. 4.7: Distribution of the number of years in poverty and with zero labour income during the ten years following
the entry in the labour market, by entry cohort. Cohorts 1996-1999

Years in poverty Years with no labour income
1996 1997 1998 1999 1996 1997 1998 1999

0 18.4 21.1 19.0 17.2 43.5 50.4 49.3 49.2
1 6.2 7.6 8.6 8.8 14.9 10.8 13.5 15.6
2 9.7 9.4 11.3 9.9 9.7 8.2 9.4 7.0
3 8.2 8.4 8.0 7.0 6.9 4.8 4.5 5.4
4 6.5 6.5 7.2 7.6 3.8 7.1 7.2 5.0
5 4.5 5.6 6.2 7.8 4.8 4.5 4.9 5.1
6 5.8 5.7 6.5 8.2 4.7 3.5 2.8 3.3
7 5.4 5.6 7.0 7.0 2.3 2.5 3.7 2.8
8 5.8 6.6 6.0 5.7 2.0 3.3 2.2 3.4
9 5.1 4.3 5.0 6.0 2.4 1.7 0.8 1.8
10 24.4 19.3 15.3 14.9 4.9 3.2 1.9 1.4

Source: elaborations on AD-SILC data

On average, the cohorts 1996-2004 spend 2.76 years of the five following the entry as working poor (Table 4.9) and
1.04 of those years are spent without receiving any labour income (Table 4.10). As expected, the risk to be working
poor is higher among females and low skilled workers; however, tertiary graduates as well are characterized by a high
frequency of periods earning wages below the poverty threshold.

Tab. 4.8: Distribution of the number of years in poverty and with zero labour income during the ten years following the
entry in the labour market,by entry cohort.People starting to work as employee or parasubordinate.Cohorts 1996-1999

Years in poverty Years with no labour income
1996 1997 1998 1999 1996 1997 1998 1999

0 16.7 20.4 18.4 17.9 43.1 50.1 49.7 50.9
1 6.9 7.7 9.1 8.4 16.2 10.5 14.1 15.4
2 10.5 9.7 11.3 10.5 9.9 8.4 9.7 7.6
3 8.6 8.4 8.5 7.5 6.6 5.2 3.1 4.6
4 6.7 7.7 8.1 7.1 4.1 6.3 7.5 4.8
5 4.7 6.6 6.3 8.3 4.0 5.1 5.3 5.0
6 6.0 5.2 6.5 8.0 4.4 4.2 2.8 3.5
7 5.7 6.6 6.8 7.4 2.2 2.2 3.6 3.0
8 5.4 6.5 5.8 6.1 2.0 3.1 1.5 3.0
9 5.2 4.0 5.0 6.0 2.7 1.6 0.5 1.1
10 23.7 17.2 14.3 12.8 4.9 3.4 2.3 1.3

Source: elaborations on AD-SILC data

Tab. 4.9: Mean number of years in poverty during the five years following the entry in the labour market, by entry
cohort, gender and education. Cohorts 1996-2004

1996 1997 1998 1999 2000 2001 2002 2003 2004 Mean

Total 2.85 2.56 2.52 2.54 2.67 2.81 2.88 2.91 3.22 2.76

Lower sec. 3.40 2.73 2.91 2.80 3.04 3.24 2.90 3.42 3.97 3.15

Upper sec. 2.57 2.48 2.35 2.42 2.57 2.81 2.99 2.78 3.04 2.66

Tert. 2.63 2.49 2.39 2.55 2.37 1.94 2.37 2.25 2.29 2.38

Male 2.37 2.11 2.33 2.15 2.32 2.52 2.43 2.64 3.06 2.41

Female 3.35 3.01 2.79 2.96 3.05 3.08 3.42 3.15 3.41 3.14

Source: elaborations on AD-SILC data
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Tab. 4.10: Mean number of years with no labour income during the five years following the entry in the labour
market, by entry cohort, gender and education. Cohorts 1996-2004

1996 1997 1998 1999 2000 2001 2002 2003 2004 Mean

Total 1.23 1.05 0.91 0.89 0.98 1.06 1.03 1.29 0.94 1.04

Lower sec. 1.70 0.94 1.15 0.87 0.97 1.18 1.01 1.24 1.21 1.14

Upper sec. 1.02 1.02 0.75 0.79 1.05 1.08 1.05 1.33 0.81 0.99

Tert. 0.98 1.33 1.00 1.21 0.81 0.75 1.01 1.29 0.80 1.02

Male 0.96 0.69 0.85 0.69 0.93 0.99 0.93 1.12 0.93 0.89

Female 1.51 1.42 1.01 1.10 1.03 1.12 1.15 1.43 0.95 1.19

Source: elaborations on AD-SILC data

As far as the second source of future pension prospects’ vulnerability is concerned, wide gaps in terms of accrued
weeks of contribution seniority emerge, due to the high frequency of jobs’ interruptions and to the limited payment
of unemployment benefits (and consequently figurative contributions) to the new entrants, because of the strict sen-
iority requirements for being entitled to these benefits.

As an indicator of weeks of contributions gap, we computed for each individual the ratio between the effective
number of seniority weeks recorded in AD-SILC and the weeks of seniority that would have been accrued since
the entry had the individual been always employed (or had he received figurative contributions in case of unem-
ployment).

Looking at the distribution of this indicator of “weeks of contributions gap” (Figure 4.8), it emerges that only around
35% of the individuals belonging to the NDC did not experience gaps in their seniority record, whereas among
entrants before 2000 around 1/4 of individuals accrued less than 50% of potential contribution weeks up to the end
of 2009 (Table 4.13).

Fig. 4.8: Distribution of the contribution gap: mean ratio between weekly contributions and total potential weeks.
Cohorts 1996-2008

Source: elaborations on AD-SILC data
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Tab. 4.13: Share of individuals having accumulated less than 50% of potential weeks, by entry cohorts, gender and
education

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Total 24.9 26.8 24.0 24.2 31.3 28.0 32.2 39.3 37.1 37.9 35.2 46.6 47.9

Lower sec. 41.8 30.2 26.8 24.6 36.1 35.5 34.3 42.8 58.5 45.8 33.9 54.8 53.5

Upper sec. 17.5 25.9 24.7 25.9 31.6 27.9 32.8 42.4 32.2 40.3 40.4 42.6 42.0

Tert. 15.8 23.7 17.6 18.7 23.3 13.3 23.3 24.4 10.1 17.6 18.2 17.3 45.7

Male 20.4 20.2 18.0 18.5 29.0 24.2 29.2 34.4 37.8 35.7 27.3 44.6 48.4

Female 29.6 33.5 32.1 30.4 33.8 31.5 35.8 43.5 36.3 40.1 42.0 48.4 47.6

Source: elaborations on AD-SILC data

Tab. 4.14: Mean ratio between total weekly contributions and potential weeks GS by entry cohorts, gender and
education 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Total 68.3 69.1 70.5 70.0 67.3 67.7 65.3 60.3 63.0 60.3 62.0 50.9 51.4

Lower sec. 54.7 63.9 64.9 67.5 63.5 60.8 62.8 55.6 48.6 53.2 61.1 43.3 47.0

Upper sec. 74.0 70.5 71.4 69.9 66.4 67.3 65.6 59.0 65.1 58.9 58.8 54.9 56.3

Tert. 76.6 74.1 76.5 73.6 75.5 83.0 71.9 73.2 85.0 76.6 77.1 76.9 51.8

Male 74.0 74.7 73.8 74.3 68.8 69.5 67.1 63.6 62.0 61.6 68.8 52.5 50.6

Female 62.6 63.3 65.9 65.4 65.7 66.0 63.3 57.5 64.3 59.0 56.2 49.6 52.0

Source: elaborations on AD-SILC data

As expected, the “weeks of contributions gap” regards especially the beginning of the career, then it decreases when
the working history lengthens (Tables 4.13 and 4.14, where the mean ratio between total weeks of contributions and
potential weeks of contributions is shown). On average, contributions gaps are deeper for low skilled workers and
females, worsening earnings disadvantages shown earlier.

Fig. 4.7: Distribution of contribution periods to Gestione Separata: mean ratio between weekly contributions paid
to Gestione Separata and total weekly contributions. Cohorts 1996-2008

Source: elaborations on AD-SILC data
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Concerning the third risk factor identified in this chapter – i.e. the duration of the “involuntarily” working with contrac-
tual arrangements where lower contributions are levied, that is with parasubordinate arrangements – it has to be
pointed out that given the low persistence in the Gestione Separata (shown in Chapter 3), few individuals have spent
the bulk of their career as parasubordinates so far (see Figure 4.7; but often they move from Gestione Separata to
unemployment or to inactivity). However, a relevant share of new entrants, especially among tertiary graduates, spent
more than 1/5 of their career with this contractual arrangement, therefore paying the reduced contribution rates set
for parasubordinate workers (and parasubordinate workers very often earn significantly lower wages than employees;
see Tables 4.15 and 4.16).

Tab. 4.15: Share of individuals having paid at least 1/5 of their weekly contributions to GS, by entry cohorts, gender
and education

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Total 12.5 10.2 9.2 6.5 9.8 11.2 8.1 13.0 13.9 18.7 20.0 27.1 37.0

Lower sec. 9.8 7.9 4.1 3.6 5.0 4.5 4.0 6.6 10.0 15.5 9.0 24.3 36.5

Upper sec. 11.9 9.9 6.5 3.5 8.9 13.5 8.5 13.5 11.8 18.6 24.4 30.5 34.8

Tert. 18.0 14.9 24.4 19.4 19.5 17.0 18.6 24.5 27.9 24.2 34.2 22.1 63.1

Male 11.0 7.2 6.9 4.0 7.7 9.8 6.9 8.6 12.9 22.1 17.0 30.0 40.4

Female 14.1 13.3 12.4 9.3 12.1 12.6 9.4 16.8 15.0 15.1 22.6 24.6 34.6

Source: elaborations on AD-SILC data

Tab. 4.16: Mean share of total weekly contributions paid to GS by entry cohorts, gender and education

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Total 8.1 5.2 5.4 3.9 4.8 5.8 3.8 5.4 5.9 9.3 10.1 8.5 9.9

Lower sec. 2.7 1.5 1.1 0.4 2.5 0.5 1.4 1.3 3.0 5.0 3.0 4.3 4.5

Upper sec. 8.9 6.0 3.9 3.1 3.9 7.6 3.8 4.4 3.6 9.3 12.8 10.6 11.6

Tert. 13.9 9.0 15.8 10.7 10.4 10.4 11.4 15.8 17.7 16.1 20.6 19.9 45.4

Male 8.6 4.5 4.5 3.2 4.4 5.0 3.0 5.0 5.8 11.5 10.1 10.6 11.8

Female 7.6 5.9 6.5 4.6 5.2 6.6 4.7 5.8 5.9 7.1 10.2 6.6 8.6

Source: elaborations on AD-SILC data

Summing up, risks of future pensions inadequacy arise from three factors, often interacting with each other: low
wages, jobs interruptions and low contribution rates. All these elements produce a limited accumulation of contribu-
tions in the NDC scheme. The adequacy of accumulation can be clearly evaluated only at the end of the working life;
however, it is interesting to show how new entrants perform in terms of accumulation of pension contributions in
comparison to a representative worker, that – in line with the reference chosen in the poverty analysis – has been iden-
tified as an individual always working as employee, without job interruptions and earning each year the median
income from private employment. Comparing the actual accumulation of individuals enrolled to the contributivo to
the potential accumulation of this hypothetical median worker helps understand how many individuals have accumu-
lated so far few pension contributions in the initial phase of their career.

A first useful index is then the ratio between the individual accumulation and the accumulation of the representative
median worker.When this ratio is lower than 1, the individual has so far fared worse than the median in terms of accu-
mulation of contributions (and, consequently, in terms of future pension prospects), whereas a value higher than 1
shows an individual accumulating more than the median worker.

The distribution of this ratio computed for all cohorts entered since 1996 is highly asymmetric at left (Figure 4.9), high-
lighting that the large majority of workers belonging to the NDC scheme has so far accumulated less pensions contri-
butions than the hypothetical median worker.
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Fig. 4.9: Distribution of the ratio between individual accumulation in the NDC at the end of 2009 and the potential
accumulation of the median private employee. Cohorts 1996-2008.

Source: elaborations on AD-SILC data

Also for cohorts entered in the labour market before 2000 (then having already spent 10 years working) and exclud-
ing people working as self-employed (due to their very low contribution rate), around 30% of individuals accumulat-
ed at the end of 2009 contributions lower than the 60% of the potential accumulation of the “median individual” dur-
ing the same time span, and can therefore be considered as persons potentially at risk of relative poverty when retired.

As expected, the situation slightly improves for older cohorts (Table 4.15 and Figure 4.10), which had more years for
improving their status on the labour market, for males and for tertiary graduates. Excluding self-employed does not
significantly alter the picture, then confirming the high share of individuals that are not accumulating enough contri-
butions in the NDC scheme (Figure 4.11).

Tab. 4.15: Share of workers whose accumulation at the end of 2009 is lower than the accumulation of the median
private employee, by entry cohort, gender and education. Cohorts 1996-2008.

Total Males Females Lower Upper Tertiary
secondary secondary

1996 58.0 51.0 65.1 71.9 55.4 42.7
1997 57.6 47.3 67.9 65.5 56.1 48.0
1998 55.8 50.4 63.2 62.6 53.6 51.5
1999 56.6 48.2 65.7 70.5 54.6 44.3
2000 59.4 52.5 67.0 68.2 58.7 47.8
2001 65.7 61.3 70.0 76.6 64.7 47.4
2002 67.1 61.9 73.3 70.3 67.2 56.9
2003 70.2 69.6 70.8 83.0 66.1 55.6
2004 67.9 62.5 74.3 84.9 64.4 45.1
2005 66.2 57.9 74.8 75.6 65.2 53.1
2006 72.6 64.1 79.8 75.6 73.3 60.8
2007 78.3 75.1 81.0 86.0 72.9 61.7
2008 78.9 71.9 83.8 83.2 74.3 78.5
Total 64.7 58.1 71.4 74.7 62.6 50.1

Source: elaborations on AD-SILC data

107 The features of the Italian pension system

CHAPTER 4



Fig. 4.10: Distribution of the ratio between individual accumulation in the NDC at the end of 2009 and the
potential accumulation of the median private employee, by year of entry in the labour market. Cohorts 1996-2008.

Source: elaborations on AD-SILC data

Fig. 4.11: Distribution of the ratio between individual accumulation in the NDC at the end of 2009 and the
potential accumulation of the median private employee, by year of entry in the labour market. Individuals starting
to work as employee or collaborators. Cohorts 1996-2008.

Source: elaborations on AD-SILC data
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Tab. 4.16: Share of workers whose accumulation at the end of 2009 is lower than 60% of the accumulation of the
median private employee, by cohort, gender and education. Cohorts 1996-2008.

Total Males Females Lower Upper Tertiary
secondary secondary

1996 32.8 27.0 38.6 47.1 27.2 23.2

1997 31.9 21.9 42.0 35.5 31.8 26.2

1998 30.5 25.8 37.0 36.1 30.8 21.2

1999 28.6 20.0 37.9 31.6 29.1 22.9

2000 30.5 25.8 35.7 33.7 32.9 19.2

2001 31.3 27.1 35.3 39.4 30.3 18.2

2002 32.3 30.2 34.7 35.9 31.3 25.0

2003 39.0 34.9 42.5 39.9 42.1 29.2

2004 36.1 34.3 38.1 49.1 35.3 12.9

2005 40.8 37.1 44.6 45.2 45.9 18.5

2006 38.1 29.7 45.2 37.1 42.0 25.0

2007 49.6 45.9 52.7 56.1 44.1 42.8

2008 50.5 48.2 52.1 54.8 46.1 46.3

Total 35.1 29.8 40.5 41.5 34.7 22.9

Source: elaborations on AD-SILC data

The computation of a sort of index of incidence of poor accumulation of pensions contributions – given by the share
of workers having accumulated contributions lower than the 60% of the accumulation of the hypothetical median
worker – confirms the high frequency of people paying low contributions for many years (Table 4.16). Around 30% of
people entered in the labour market before 2001 can be considered relatively poor in terms of accumulation of con-
tributions and the poverty incidence is higher for females and low skilled, even if the share of people accumulating
low contributions is high (over 1/5) also among workers holding a tertiary education degree.
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Introduction

This second section is devoted to an extensive presentation of the model T-DYMM and its simulation results for the
evaluation of long term trends of social security aggregates. In particular, it addresses some adequacy issues of differ-
ent pension schemes in the context of the Italian labour market characteristics.

Chapter 5 introduces micro simulation modelling deserving a special attention to the difficulties that characterise this
particular modelling method, e.g. inter alia computing technology-related ones, data availability, improvements in the
economic theory underlying such models. Among MSM models, Dynamic MSMs contain inter-temporal decisions (i.e.
events) such as ageing, marriage, fertility, education, occupational status, consumption and saving, retirement decision
and so on. They mimic individual life-cycle trajectories consistently with recorded socio-demographic phenomena.
Although several questions concerning the use of dynamic micro simulation are still open, they have substantially
improved the analysis of policy issues allowing a more scientific-quantitative evaluation of social reforms scenarios
that are on the agenda of a vast majority of governments. In particular, such a tool proves to be very helpful in study-
ing the socio-economic effects of population ageing, which is one of the reason why dynamic micro simulation mod-
elling seems to be a growing and promising area.This claim is especially appropriate in Italy, where demographic pres-
sures are particularly acute and the lack of accurate analyses in the past determined the overlooking of sustainability
and equity issues related to the social security system, recently come to the fore of the public debate.To this end a new
dynamic micro simulation model, T-DYMM, has been developed for Italy in order to analyse medium/long term distri-
butional effects of pension system while taking into account the most recently up to date information on labour mar-
ket outcomes, incomes and social security of Italian population. T-DYMM moves from the experience of MIDAS-IT, a
DMSM developed by ISAE from which the general structure, the focus on pensions, most of the demographic module
and the simulation platform (LIAM) were inherited.

Chapter 6 presents the labour market module of T-DYMM which is aimed at simulating the probabilities of transition
between different employment states and the corresponding level of income. There are two main innovations in the
labour market module of T-DYMM when compared to its predecessor MIDAS-IT. Firstly, a new contractual arrangement
is introduced besides employees and self-employed, namely the parasubordinate workers. This innovation is possible
thanks to the availability of precise information on the relevant public pension fund in administrative data (gestione
separata). The second advantage is the modeling of persistence/duration in a particular work status as a determinant
of the transition/persistence propensity of the individual.

Finally, Chapter 7 summarizes the Italian Public Pension System as a result of a long-lasting reform process. It provides
details on which pension legislation is implemented in T-DYMM looking carefully at some distributional outcomes of
the model. In particular, the Chapter is devoted to present simulation results for the baseline scenario and, in a few
cases, for alternative scenarios as well. Such results concern both the general aspects of the pension system’s outcomes
and a few adequacy indicators on the long-run behavior of pension system.
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CHAPTER 5

T-DYMM: the Treasury Dynamic Microsimulation Model
of the Italian Pension System 

5.1 An overview on microsimulation models
Thanks to the expansion and accessibility of computing power, since 1980’s the use of simulation techniques as instru-
ment for the economic analysis and support for decision-making processes has been spreading wider and wider. In
particular, due also to the availability of larger and detailed micro datasets, Micro Simulation Models (henceforth MSM)
have become an ever-increasing powerful tool for the evaluation of re-distributive and social policies1. Here is present-
ed a brief survey on microsimulation models paying particular attention to the features of dynamic microsimulation
as a method of ex-ante policy evaluation.

Microsimulation traces its origin to the idea of Guy Orcutt of mimicking natural experiments in economics (Orcutt,
1957; this idea was further followed by the development of the first behavioural dynamic MSM, i.e. DYNASIM).
However, its development was boosted only recently in accordance with increasing computing power and the avail-
ability of micro-data. The approach has also gained an increased interest among policy makers for studying distribu-
tional issues in the aftermath of the recent economic downturn (OECD, 2011).

The strength of MSMs in the analysis of public policies depends firstly on the capacity of allowing for the heterogene-
ity of individuals and/or households in terms of behaviour, depending on several dimensions representing demo-
graphic and socio-economic characteristics and, therefore, on the possibility of assessing how heterogeneous individ-
uals (potentially every individual into the population) are affected by policy changes, as opposite to how a represen-
tative agent is. To this end, the main aim of micro simulation is modelling the whole distribution of key variables
(Klevmarken, 2005). Moreover, its appeal depends on the possibility of using real policy parameters, with no necessity
to simplify the institutional framework and no need to use average tax/benefit rates. An additional feature concerns
the chance of evaluating financial cost/benefit of a reform, through the aggregation (once the sample has been
expanded with appropriate weights) of individual level output. Finally, MSMs have the ability to fully describe redistri-
bution mechanisms accounting also for equity/efficiency trade-offs. For these reasons microsimulation has become a
widely accepted instrument to shape and support government policy making.2

A number of authors have proposed a useful taxonomy of microsimulation models to illustrate the main features of
microsimulation models encountered in the applied literature and the reader is referred to these for further informa-
tion (Anderson, 1997; Klevmarken, 1997; O’Donoghue, 2001; Zaidi and Rake, 2001; Bourguignon and Spadaro, 2006). In
this section, we follow a classification which broadly consist of static versus dynamic models, whether or not they
incorporate a time element in the analysis.

Static models do not consider the time dimension, but simulate the “morning after” impact of counterfactual condi-
tions (policies) on a population of individual units. They usually consist of two main elements: a reference cross-sec-
tion database and a model for estimating the effect of counterfactual policies on each individual. This type of models
is valid only for the short run and is used, for instance, to determine the distributive effect and/or the budgetary cost
impact of alternative tax/benefit policies (Sefton, Van de Ven, 2004). The most famous European static model is EURO-

1 See Atkinson and Sutherland (1998), Harding (1996), Gupta and Kapur (2000), Mitton et al. (2000), O’Donougue (2001), Zaidi
and Rake (2002) for a detailed description of the evolution of microsimulation in economic analysis and for a complete tax-
onomy of MSMs.

2 For a comprehensive overview of microsimulation models and applications, see the website of the International
Microsimulation Association, http://www.microsimulation.org/.



MOD, which has been developed by an international research group for the EU15 countries (Sutherland, 2001)3.

An attempt to introduce time is done in dynamic models with static aging. Although time is present in these kind of
model, the updating of the demographic structure is obtained by simply re-weighting the reference dataset using
exogenous aggregate projection data for a future time period. Hence, the structure of the sample itself is therefore not
modified. After the re-weighting procedure, each micro-unit is considered in the sample as many times as the number
of units in the universe population given by the new weights, while the relations among the variables of each micro-
unit remain unchanged4. A static aging procedure can be appropriate for short and medium-run forecasts,“provided
it can be assumed that the characteristics of the population under examination do not change rapidly” (Merz, 1994).

On the opposite, in the evaluation of social policies which are long term per se, such as pension programs, and in par-
ticular in the analysis of one of the most complex challenges modern social security systems is facing, namely popu-
lation ageing, dynamic micro simulation models with dynamic ageing “provide one of the most useful available model-
ling tools for projecting the likely future distributional consequences of possible policy changes” (Harding, 2007).

Dynamic MSMs contain inter-temporal decisions (i.e. events) such as ageing, marriage, fertility, education, occupation-
al status, consumption and saving, retirement decision and so on. They mimic individual life-cycle trajectories consis-
tently with recorded socio-demographic phenomena.

Two classes of dynamic models are identified accordingly to the kind of dataset taken as starting point:

1. A first class, called longitudinal or dynamic cohort models, ages one cohort (but the simulation can be repeated for
more than one cohort) and produces complete life histories simulating one individual for all years independently from
each other. An example of this class is PENSIM (USA, Holmer et al., 2005), a pension policy simulation model that has
been developed in the U.S. to analyse lifetime coverage and adequacy of employer-sponsored pension plans5.
Dynamic cohort MSMs imply in practice the absence of micro-interactions: this kind of structure usually allows a more
developed theoretical foundation; therefore they appear to be well suited for modelling life-cycle decisions, being in
general used for academic applications (Dekkers, 2005).

2. Differently, dynamic population or cross-sectional MSMs age a cross-sectional sample of the whole population, allow-
ing for interactions between individuals and characteristics as well as for the implementation of both cross-sectional
(at different point of time) and inter-temporal/life cycle analyses (on individuals living in different periods). In this class
some prominent active models are DYNASIM III (USA, Favreault and Smith, 2004), DYNACAN (CAN, Morrison 1997),
CORSIM (USA, Caldwell, 1996), SESIM III (SE, Flood et al., 2005), PENSIM II (UK, Emmerson et al., 2004), DESTINIE (FR, Duèè
and Rebillard, 2004), LIAM/SMILE (IRL, O’Donoghue, 2002; Ballars et al., 2005).

Dynamic population models appear to have been more attractive to policymakers than longitudinal ones; in fact, recent
examples of dynamic MSMs, which influence social policy processes, belong to this class, usually starting with a cross-
section of the population (census o survey data) or with longitudinal - administrative or survey - data (Harding, 2007).
Dynamics is achieved essentially by “updating attributes of each micro-unit for each time interval” (Caldwell, 1990),
where the ageing process can be probabilistic or behavioural. In practice, however, most dynamic MSMs use both
dynamic aging and static aging procedures, alignment procedures being comparable to the latter (Zaidi, Rake, 2002).

Traditionally, dynamic MSMs (henceforth DMSM) are not equilibrium models as they solely account for the supply side
of the labour market.The partial equilibrium approach can be advocated as long as in the long run the supply side (of
the labour market) is what mainly matters (Flood et al., 2005). However, in general, a dichotomy still exists between
Computing General Equilibrium Models (CGE) based on a representative agent approach and MSMs, mostly working
in a partial equilibrium framework. In a sense, MSMs exchange the loss in fully accounting for average effects with the
gain in explicitly allowing for agents heterogeneity. Nevertheless, as highlighted by Klevmarken (1997), in presence of
high non-linearity of economic relations, of heterogeneity in sub-groups behaviours as well as censoring and trunca-
tion introduced by tax and benefit programs, the average impact of a policy could not be appropriately assessed by
modelling average behaviour, while it could be better evaluated in a micro-simulation framework by modelling the
conditional distribution.
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3 Just to mention other prominent examples currently in use: STINMOD (Australia), POLIMOD (UK, Redmond et al., 1998).
4 Within this class of model STATION (Dekkers, 2000) is worth to be mentioned.
5 See also HARDING (AUS, Harding, 1993).



As for the macroeconomic framework, it is accounted for through the role of alignment procedures which exoge-
nously draw the dynamic path of macro-demographic (e.g. population growth, fertility, mortality, etc) and macroeco-
nomic variables (GDP growth, unemployment, interest rates, etc..), importing a macro dimension into the micro
framework. Although such dynamics are usually derived as an output from general equilibrium models, they do not
allow macro feedbacks. Aligning the micro values with exogenous input involves some modification of model esti-
mates that change aggregate outputs but generally does not change the distributions, therefore preserving the
microeconomic content (Anderson 2001). By now, a convergence appears to have been achieved about the need for
alignment of the micro outputs to future macro economic and demographic aggregates, although “there is still
debate on the level of disaggregation at which this should occur and about how extensive any such alignment
should be.” (Harding, 2007).

Another fundamental component of any dynamic microsimulation model is its baseline dataset. This is usually com-
posed of a main source, based on individual records taken from survey or administrative data, augmented with infor-
mation imported from additional sources, using imputation or matching techniques. The rationale behind the use of
multiple sources of data is often to fill information gaps in the primary data source or simply to integrate external
information. Ultimately, the essential requirement for a baseline dataset is for it to be representative of the population
relevant for the policy being simulated (Martini and Trivellato, 1997). Ideally speaking, in a dynamic microsimulation
model a single longitudinal data set would ideally suffice to the three main purposes, namely:

1. providing the initial - or base year - population;

2. estimating the relevant relations and the transition probabilities;

3. validating the model.

Therefore the set of available variables in the starting data set limits the relations one can estimate. However, typical-
ly no micro-dataset contains all of the information required and behavioural relations are estimated using different
sources from the initial dataset (Scott et al., 2003), which is usually a cross-sectional sample or the last wave of a short
panel. To some extent, when some of the variables used for the estimation are missing in the initial population, they
must be imputed, possibly by the data source used for estimation.

Dynamic models often condition on the lag status; therefore annual panel data are needed. Panel data give also the
possibility of accounting for individual effects, reducing this way possible estimation biases produced by the correla-
tion between time-invariant latent variables and the observed covariates.

Other static relations can be estimated on a cross-section or on a collection of repeated cross-sections. In the latter
case, or when the estimates are based on a panel data set, one can control for possible cohort effects, i.e. effects on
behaviour due, ceteris paribus, to the year of birth.

Every model has found its own solution to improve the initial base micro-data, for instance some matched administra-
tive data to survey data to obtain a large and detailed base population (e.g. DYNASIM) while others matched survey
data with their base administrative/Census sample in order to enrich it with additional information (e.g. SESIM).
Anyway, lots of resources and huge efforts are needed in the creation of a micro dataset for dynamic simulation pur-
poses, considering also the efforts in building a retrospective dataset in the absence of longitudinal work histories for
individuals which are already active in the initial dataset. Broadly speaking, the main limitations of dynamic MSMs con-
cern the intrinsic difficulty in econometric estimation of dynamic micro-behaviour, the still limited panel data availabil-
ity, the complex task of validation, a great need of financial and human resources to build and maintain a model, the
computing practicability, and the impossibility to include policies which do not depend on financial criteria. Moreover,
MSMs need a computing platform to handle the simultaneous processing of micro data, the updating rules, the align-
ing procedure and the storing of outputs. Several softwares are used to program these models. The most common
include SAS (Lloyd 2007), STATA (Banks and Dawkins 1998), GAUSS (Llopis 2002), Excel-VB (O’Donoghue 2005) and
Microsoft C++ (Immervoll 1999)6.
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5.2 A new DMS application of LIAM: from MIDAS-IT to T-DYMM
T-DYMM (Treasury DYnamic Microsimulation Model) is a dynamic microsimulation model (henceforth DMSM), which
significantly benefits and moves from the experience of MIDAS-IT7, a DMSM developed by the ISAE (the Italian
Institute for Studies and Economic Analyses)8. In particular,T-DYMM inherited from MIDAS-IT the general structure, the
focus on pensions, the demographic module and the simulation platform, LIAM9. Moreover, T-DYMM integrates in the
fiscal module the know-how coming from EconLav10, a static micro-simulation model of the Italian tax-benefit system
developed by ISFOL, with the support of the Ministry of Economy and Finance and the Ministry of Labour, for the
analysis of the effects of tax and benefit system reforms (See Figure 1).

Starting from econometric estimates based on longitudinal datasets,T-DYMM simulates individual transitions over the
life cycle – such as births and deaths, marriages, educational and labour market decisions, retirement – and related out-
comes such as earnings and pension benefits. By modeling with a high degree of detail the relevant pension and tax
rules, the model simulates in a life-cycle perspective the future evolution (2006-2060) of main demographic and eco-
nomic events significant for carrying out medium-long run (both intra-and-inter-generational) distributional analyses.
These with a particular focus on public pensions adequacy, also in connection with the radical pension reform process
(mainly occurred in the nineties but still in progress) and with recent labour market reforms resulting from demo-
graphic transition towards an ageing society. Moreover, the model aims at allowing efficiency evaluations of different
pension schemes and it will be an aid tool for sustainability analyses, accounting for population ageing and public
finance constraints.

Figure 1: The Model and its components 
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7 http://www.bancaditalia.it/studiricerche/convegni/atti/pensionreform/Session3/Dekkers_et_al.pdf.
8 The model was developed in the context of AIM, a European-funded sixth framework project. http://aei.pitt.edu/10747/1/1780.pdf.
9 The Life-Cycle Income Analysis Model. http://www.microsimulation.org/IJM/V2_1/IJM_2_1_2.pdf
10 http://www.dt.tesoro.it/it/analisi_programmazione_economico_finanziaria/modellistica/modello_microsimulazione_econlav/.



Following O’Donoghue’s (2001) taxonomy, T-DYMM presents the following features among DMSMs:

� it is a model with dynamic ageing;

� it is population based, i.e. it simulates the evolution of a cross-sectional sample representative of the Italian
population, with both individuals and households as units of analysis;

� it is a discrete time model: transition and updating processes are carried out year-by-year;

� the ageing process is probabilistic: simulation and transitions are achieved through probabilistic
methodologies. In particular, discrete transitions are obtained by means of a Monte Carlo technique;

� it is a closed model: it simulates life-cycle evolution of the main demographic and economic population
features within the sample, with new individuals that enter the population each year due to birth and others
who exit due to death. At the state of the art, migration flows are not simulated.

Figure 2 shows the stylized structure of the model, which consists of three main modules linked to each other by recur-
sive feedbacks (i.e. in the same period the causal relation is unidirectional), plus a fourth (so far external) taxation block.
In more detail T-DYMM is made of:

1. A Demographic module, inherited by MIDAS (Dekkers et Al., 2009) and improved to account for intergener-
ational persistence and parental education in the maximum level of education achieved. It simulates two
types of demographic and educational events (or choices):

a. events that modify mainly the population structure by sub-groups composition (age and educational
classes), such as mortality, fertility choices, referred to as external events and aligned to recent AWG pro-
jections (until 2060);

b. events that affect the household structure, such as exit from the family of origin, cohabitation, marriage
and separation. These are called internal events and are based on micro-econometric estimates.

2. A Labour market module (see Chapter 6) that probabilistically simulates individual entry into the labour mar-
ket, employment transitions (full time and part-time employed, unemployed, inactive people), transitions
among sectors and contractual status (fixed term, permanent, parasubordinate).These transitions are based
on Monte Carlo techniques mainly consisting in the comparison of a random number (0 < r < 1) drawn from
a uniform distribution, and a conditional probability obtained from discrete choice estimates or transitional
matrices. Both methods need longitudinal micro data and provide us with the parameters we use in the sim-
ulation program.This module heavily benefits from the new dataset since it allows to account in the simula-
tion program for:

a. specific elements of persistence in transitional probabilities according to the contractual arrangements
jointly to the duration in a particular status (labour market segmentation);

b. the actual distributions of gross earnings of different typologies of workers.

Both these components are strongly related to the projection of future pension outcomes, particularly for
workers falling under the contributivo and the pro-rata pension systems.

To hook some aggregated result (such as overall employment/unemployment rates) on official macroeco-
nomic projections and for evaluating the likely impact of alternative macroeconomic scenarios on pension
outcomes, a number of labour market processes is subject to alignment as well.

3. A Pension module (see Chapter 7) that includes two submodules:

a. Pension benefit calculation;

b. Eligibility requirements and retirement decision.

The first submodule computes old age and survivor pension benefits as well as minimum pensions, supple-
ments and social assistance allowances, according to a number of schemes and different regimes which
characterize the Italian social security system (i.e. from pre-1992-reform up to 2011, passing through the
1995 reform which introduced the NDC scheme for younger workers). Therefore, the amount of individual
pension benefit depends on the combination of many parameters, among which the life-cycle profile of
labour incomes, the contribution seniority at retirement, the contribution rate during working life, macro-
economic growth assumed during the period of pension contribution and the pension scheme.
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In the current version of the model (without behavioural response to policy changes) the second submod-
ule is based on a deterministic transition conditional on achieving necessary requirements for old age pen-
sion claiming, and a probabilistic decision process based both on consumption smoothing and absolute liv-
ing standard objectives for those who meet the requirements for early retirement (i.e. a combination of age
and seniority or a seniority level above certain thresholds).

4. Whereas the first three modules are replicated in sequence year after year, the Fiscal Module is so far an addi-
tional block running at the end of the multi-period simulation process. It carries out the overall process relat-
ing gross to net labour and pension incomes by means of a simplified version of the ECONLAV’s fiscal rules,
which replicate with an extremely high degree of details the Italian tax-benefit system. Compared to the
original source, we had to adapt the complex set of accounting rules to the practical needs and aims of a
dynamic simulation framework which must update all the attributes (variables) of each micro-unit for each
time interval. In particular, the state-of-the-art T-DYMM’s fiscal module, starting from individual gross (of per-
sonal income tax) incomes provided by labour market and pension modules, computes the net figures. The
module includes tax credits for labour incomes and pensions, fiscally dependent relatives, but it does not
allow for other expenditures that can be partly subtracted from the gross personal income tax as these are
not simulated by the dynamic model, such as health care expenditures of disabled relatives, supplementary
pension premiums and alimonies. This work represents the first step towards a next development in which
the fiscal block will be fully integrated in the simulation sequence so as to introduce in our DMSM some
behavioural response in order to account for second-order effects of fiscal and pension rules in different pol-
icy scenarios.

5.3 Advantages of basing the model on AD-SILC
T-DYMM is the first modelling application based on the new dataset AD-SILC, which has provided new estimates pos-
sibilities, as well as a more accurate initial picture of accrued social security benefits. As explained in Chapter 1, AD-SILC
provides a particularly useful base and estimation sample for microsimulation models, as it shares to some extent the
advantages of both survey and administrative data. By incorporating the two sets of information, it provides both the
level of detail that survey questionnaires can achieve, especially as far as socio-demographic information are con-
cerned, and the longitudinal dimension typical of administrative data. The combination of these aspects creates the
possibility to rely on a retrospective panel to carry out the estimates to be used in the simulations.

The socio-demographic information provided by the survey is referred to 2005, and therefore needs to be in some way
brought back in the past. This ‘back-imputation’ concerns those variables that can be deterministically adjusted only,
at least to some extent.The procedure for the age of the individual is straightforward. As far as education is concerned,
we adopt the same assumption that is made in the simulation, i.e. that it was completed before entering the labour
market (as a consequence, education and work are mutually exclusive); we therefore use information from the survey,
namely the reported year when the highest level of education was attained, to establish when the individual left full-
time education11 (see below for a description of how the level of educational attainment is established for those still
in education). Marital status is brought back using information on the self-reported year of marriage for individuals
who are married; for cohabiting couples, when there are children in the family, their age is used as a proxy for the dura-
tion of the parents’ union. The back-imputation of the age of children allows the updating of the number of children
as well.

The major drawback in using administrative data typically lies in the potential under-reporting and non-reporting of
income, due to tax evasion and shadow economy.This can be an issue in a number of analyses, but for the sake of our
analysis declared incomes (tax income) is the proper figure to be considered: since an analysis of public pension out-
comes is the purpose of the model, any informal work activity does not need to be taken into account. Formal work
histories are exactly what we need for our purposes, and indeed they are provided by the administrative part of AD-
SILC.
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11 There are cases in which the information reported clashes with the assumption made; for example, sometimes the age when
full-time education was left is suspiciously high, suggesting that the individual went back to school later in life. In such cases,
we assume an age threshold consistent with his/her level of education achieved.



Another major advantage of the dataset concerns the possibility to account for the role of duration in transition prob-
abilities (as we actually do), as well as its impact on other phenomena (e.g. wages). Longitudinal surveys are often rel-
atively short, thus preventing the implementation of such analyses; on the opposite, the panel component of AD-SILC
covers the entire history of formal work of the individuals in the sample.The use of such information is crucial for both
the labour market and the pension modules.

As abovementioned, AD-SILC has the advantage of merging together survey data and administrative records. This
wide pool of information available in the dataset allows to cross-validate data that are traceable in both sources.

First, the resulting panel is used to reconstruct the labour market patterns that T-DYMM projects in the future. This
process is twofold: on the one hand, AD-SILC allows us to account for the role of duration in estimating transition prob-
abilities between employment and out-of-employment spells as well as among occupations and contractual arrange-
ments, over the life cycle. On the other hand, concerning earnings equations, the dependent of these models are true
administrative labour incomes gross of personal income tax (exactly what is necessary for calculating accrued pension
benefits); moreover, the number of repeated observations for each individual improves the precision in estimating
unobserved time-invariant heterogeneity (fixed or random effects).

Of course, the raw, multiple high frequency data provided by AD-SILC as such are not suitable for our DMS analysis of
work careers, which works on a yearly discrete time basis.Therefore, we had to recalculate all the initial information on
annual basis.The procedure implemented is different from the one used for the analysis carried out in Section I; in that
case, the criterion used was the identification of the work state at a given point in time each year (generally December),
following the approach used in the main labour market surveys. In T-DYMM the relevant aspect is not the labour mar-
ket status per se, but the most relevant work condition over the year in terms of pension contributions.The concept of
‘prevailing’ yearly employment status was therefore adopted; this was implemented by using a sequence of specific
thresholds and assumptions, mirroring the simulation process implemented in the model.

The first decision is whether an individual works or not over a year; we consider that someone has been employed if
he or she has either matured at least seven weeks of work-related contributions, or earned more than 1,500 euros (cor-
responding approximately to 1.5 months of work)12. If an individual meets at least one of these two requirements over
a year, then she is defined as “in work” in that period.

Then, if the individual has been employed, he/she is assigned a sector and a contractual arrangement (i.e. whether an
employee, a parasubordinate worker, or pure self-employed, private or public sector, permanent or temporary con-
tract, full-time or part-time) according to a notion of ‘prevailing’ status.

The assignment to a particular occupational status hinges primarily upon the prevalence of earnings accumulated
over the year, so that if an individual had more than one job or contact over the last 12 months, she will be allocated
to the most rewarding one. In case of zero or non-reported earnings (which can sometimes happen in administrative
data, especially for old records), the prevailing status is assigned according to the number of weeks of contribution13.

For “prevailingly”employees, the same procedure – earnings first, and weeks of contribution if information on earnings
is not conclusive – is followed to determine whether the individual worked in the private or public sector; whether she
was a permanent or temporary worker; and whether she had a full-time or part-time contract.
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12 This condition is used to make sure that we capture employment of some groups of workers that present distinctive
features; these are in particular parasubordinate workers, who, due to the peculiar nature of the contract they have,
show sometimes a very short contribution period for a contract (sometimes even zero), against a relatively high level
of earnings.

13 For our purposes, employees are those who contribute to the pension funds FPLD, FSDI, FSEL, FSET, FSFS, FSIDA, FSIES,
FSIGA, FSTT, FSVL, I.C., PSAU, IPOST and INPDAP. Among employees, the last two funds identify those working in the pub-
lic sector. Strictly speaking, parasubordinate workers are those who contribute to the fund gestione separata; the data
available make a distinction between those contributing to this fund as co-workers (collaboratori) rather than as profes-
sionals; our definition of parasubordinate worker includes only the former, while the latter fall within the category of self-
employment. The self-employed are, as a general rule, those contributing to the funds ENPAP, ENPAPI, EPPI, E.N.P.A.I.A.,
ENPAB, EPAP, INPGI, ENPALS, INARCASSA, CASSA FORENSE, ENPAM, ENPAV, CASSA GEOMETRI, CASSA RAGIONIERI E PERITI
COMMERCIALI, ENPAF, CASSA DOTTORI COMMERCIALISTI, ENPACL, CASSA NOTARIATO, ENASARCO, ART, CDCM, COM,
DOMEST, AGROTI, AGROTD, AGR.



These further distinctions, that technically could apply to workers other than employees, are not feasible for parasub-
ordinate workers and self-employed. In particular, parasubordinates can work both in the private and public sector,
however while for the employees the sector could be inferred from the pension fund social security contributions
were paid to, for parasubordinates the pension fund (gestione separata) is the same irrespective of the sector.
Moreover, since flexible work arrangements are a distinctive feature of this type of contract, a distinction between full
and part-time work is meaningless. As far as the self-employed are concerned, data do not contain information on
working time, so they are assumed to be working full-time.

Given these assumptions, a revised annual version of the dataset was created, which was used for two main purposes:

1. the estimation of labour market transitions

2. the estimation of gross earnings equations.

The estimated equations are introduced in the dynamic simulation program in order to carry out a medium-long run
distributive analysis accounting for the effect of heterogeneous, realistic working careers on future pension outcomes.

Another advantage of AD-SILC is the possibility to rely on a ‘true’ measure of some of the covariates that are tradition-
ally used in the regressions.The main variable is experience; this determinant is sometimes proxied by potential expe-
rience, computed as a difference between age and the age at which education was completed; whenever available,
the self-reported work experience is used, but this measure can be affected by the perception of the individual, and
therefore can be misreported; moreover, this reported measure often includes work in the informal economy: while
this can make sense when one aims at analysing labour market trends, it might imply a bias when the purpose is to
simulate future pensions, for which informal work is clearly not relevant. By using AD-SILC, it is possible to compute the
real ‘formal’ experience/seniority through the administrative records, and therefore to use a measure which is proper
for our purposes. A second variable AD-SILC allows to include in the analysis, and which represents a major innovation
when compared to other studies/microsimulation models, is the duration in a given status; the empirical literature
shows that persistence is often a fundamental feature of labour market transitions (and also of the level of earnings),
but limitations in data availability often hinders the possibility to account for it.

Estimates of labour market transitions and earnings are carried out using the time spell 1995-2005.This choice is main-
ly due to the fact that one of the work status we consider, parasubordinate work, was introduced in 1995; estimates
based on a longer period would therefore be biased.Moreover, some information used in the regressions becomes less
precise and reliable moving back in time; for example, data on earnings are often missing before 1975.

As far as pensions are concerned, AD-SILC allows to account for the true accrued social security benefit, as it provides
measures and timing of past contributions. In particular, it allows to obtain a measure of accrued seniority in two dif-
ferent ways, a direct one and an indirect one. The former can be acquired straight from pension-related records, i.e.
from the Register of Pensioners, and is the seniority accrued by the individual at the time of retirement as validated by
INPS14. The latter can be inferred from work-related records, summing up the individual contribution history. Pension
and work records come from different archives, and serve different purposes; as a consequence, there can be some dis-
crepancies. As a matter of fact, among the retired some inconsistency arose between the work and the pension-relat-
ed records; in practice, a number of individuals present a level of pension benefits, and a validated seniority in the pen-
sion records, that are not consistent with their past administrative contributive records. This suggests their contribu-
tion history might be partially missing in the administrative work records. Such a problem seems to affect in particu-
lar older individuals and some public sector workers such as teachers.

For those who appear in the Register of Pensioners, this is not an issue for simulation purposes, as the status of retiree
and the pension level are already validated by the administration in the base year; however, it can represent a prob-
lem when the same happens for those who are close to retirement age but not yet retired: these individuals do not
have a direct, validated measure of accumulated seniority, so we can only infer it from the past contribution records. A
problem arises when there is a suspect that a part of the contributive history is missing, with the subsequent down-
ward bias in both the level of seniority accrued and in the total accumulated contribution. This is a situation in which
the possibility to cross-validate the data was particularly relevant: as a matter of fact, the IT-SILC survey questionnaire
included a specific question on the accumulated seniority; when the official information is available (i.e. for those who
are already retired), it emerges that answers to such questions tend to present a small overestimation of the real meas-
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ure, which however appears to be overall quite reliable. A comparison between the self-reported answer in the survey
and the supposedly ‘true’ measure computed from the administrative records therefore allowed to identify and isolate
the suspect cases; the starting level of seniority for the base year was in these cases adjusted to be a weighted mean
of the levels inferable from the two different sources, the weight assigned to the survey information being higher the
higher the difference between the two values.

The availability of a long panel dimension in the data made it possible to compute the quotas for the calculation of
the retirement benefits; one can be worried about how reliable these calculated quotas can be, especially the more we
go back in time, when the risk of earnings being missing or misreported is higher. However, given the features of the
Italian pension system, the extent to which these data issues affect the simulations should be limited.The structure of
the Italian system will be explained in detail in Chapter 7; but as a general rule, older individual fall within the bound-
aries of the old regime (retributivo), under which pensions are computed considering only the most recent positive
earnings. On the contrary, the whole contribution history needs to be taken into account in the benefit computation
for individuals adhering to the transition regime (pro rata) and to the new regime (contributivo); these workers, how-
ever, are by definition younger, and therefore are unlikely to be affected by imperfections in the old work records of
administrative archives.

5.4 The fiscal module
As mentioned above, the fiscal module of T-DYMM is a dynamic tax calculator which allows reproducing the process
leading from gross to net incomes for each sample unit and each year of the simulation period.This module is consid-
ered to be external because it does not interact with the other modules of our dynamic micro-simulation model.
Furthermore, it is programmed in Stata, a flexible statistical package which is fully programmable, contains “state-of-
the-art” statistical procedures and is fully integrated with a matrix language. At this stage of the project, the impor-
tance of implementing a fiscal module is twofold. First, redistributive effects of the simulated policy reforms can be
evaluated on the basis of net incomes rather than gross incomes. Second, if we assume that individual responses to
fiscal policy reforms are negligible, than one can provide an ex-ante evaluation of their first-order distributional effects
by comparing our baseline scenario with alternative hypotheses about future developments of the fiscal system.
Notice that, although this was not a primary objective of the current project, the fiscal module is also likely to play a
key role for future developments of T-DYMM aimed at accounting for individual responses to policy reforms of the fis-
cal and pension systems.

The basic structure and the key principles of the fiscal module are similar to those used in EconLav, a static micro-sim-
ulation model of the Italian tax-benefit system developed by ISFOL with the support of the Ministry of Economy and
Finance and the Ministry of Labor. There are two worth noticing differences. On the one hand, the fiscal module of T-
DYMM mimics a simplified version of the non-behavioral module of EconLav by incorporating only the most impor-
tant accounting rules of the Italian fiscal system. Some accounting rules have been neglected because of the lack of
suitable information on the underlying eligibility criteria and/or the considerably higher computational burden
required in a dynamic framework. On the other hand, the simulated set of accounting rules have been generalized to
a dynamic framework using the 2007 Italian fiscal system as starting point. A detailed description of the fiscal system
in this baseline year is provided below. For the subsequent years of the simulation period, our baseline scenario
assumes that the fiscal system is similar to that observed in 2007. The main difference is that all income brackets and
tax credit amounts are updated using the expected real growth rate of the per capita GDP.

In any year of the simulation period, the starting point of the fiscal module is the vector of taxpayer’s gross earnings
and gross pensions simulated by the labour market and pension modules respectively (see Chapters 6 and 7).With the
exception of social security contribution for self-employment, our fiscal module ignores other minor income deduc-
tions (e.g. house-keeping assistance social security contributions, social security contributions paid by fiscally depend-
ent relatives, health care expenditures of disabled relatives, supplementary pension premiums and alimonies) and
assumes that total gross income net of social security contributions coincides with taxable income. In 2007, the gross
personal income tax is computed through a progressive taxation scheme using the income brackets and the margin-
al tax rates presented in Table 1. In subsequent years, income brackets are updated as described above.
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Table 1: Income brackets and marginal tax rates of the personal income tax 
(baseline fiscal system – year 2007) 

Income brackets Marginal tax rates

Up to 15,255 23%

15,255 – 28,476 29%

28,476 – 55,935 31%

55,935 – 76,275 39%

More than 76,275 45%

Notice that, unlike EconLav, the fiscal model of T-DYMM does not simulate local surcharge taxes computed at the
regional and the municipality level.These taxes have been omitted to simplify computational tractability of the model.
Moreover, they are known to play a minor role with respect to the gross personal income tax computed at the nation-
al level. Here, it is worth stressing that these additional accounting rules could be easily incorporated into future ver-
sions of the fiscal module as additional refinements.

The net personal income tax is obtained by subtracting tax credits from the gross personal income tax. According to
the Italian fiscal rules, such tax credits are non-refundable. Hence, any credit due in excess of tax liability is not refund-
ed to the taxpayer. Our fiscal module includes two broad categories of tax credits: those for earned incomes and pen-
sions and those for fiscally dependent relatives. Another non negligible category of tax credits, namely those for
expenditures that could be partly subtracted from the gross personal income tax (e.g. health care, secondary and ter-
tiary education, life insurance premiums, mortgage payments, payments of rent for dwelling, and extraordinary expen-
ditures for the maintenance of dwelling), are instead omitted because our micro-data does not contain suitable infor-
mation on such expenditures.

The first type of tax credits simulated by our model includes those for employment incomes, self-employment
incomes and taxable pensions.The latter are allowed to differ depending on whether the pensioner is aged more than
75 year. In the case of eligibility for more than one of these tax credits, taxpayers can only choose one of them. In gen-
eral, we assume they choose the highest. As illustrated in Figure 3, the amount of these tax credits is a non-linear
decreasing function of taxable income. We can also see that, other things being equal, tax credits for employment
incomes and pensions are much higher than those for self-employment incomes.

Figure 3. Tax credits for earned incomes and pensions by taxable income (baseline fiscal system – year 2007).
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Tax credits for fiscally dependent relatives include instead those for the spouse and children with taxable income
below the threshold of 2,840 Euros.The former are explicitly designed to alleviate the tax burden of one-earner house-
holds. Notice that, although the unit of assessment of the Italian fiscal system is the individual, this tax credit repre-
sents an important element of jointness of the tax schedule of married couples.Tax credits for dependent children are
instead designed to alleviate the cost of childcare for low and medium-income households. As illustrated in Figure 4,
dependent relatives are also expressed as decreasing functions of taxable income (at least for a wide range of their
supports) and they are rather generous especially for households with more than three dependent children. Even if
this is explicitly illustrated in our picture, additional tax credits are granted to households with children aged less than
three years and those with children affected by disability problems. These details of the tax schedule are fully taken
into account.

The key outcome of our fiscal module is net income.This is simply defined as the difference between taxable income
and net personal income tax. Notice that, net income does not coincide with disposable income because of the lack
of public transfers, such as family allowances. As argued above, these additional refinements have been omitted from
the model for simplicity reasons. However, they are planned to be incorporated as further developments of the
model.

Figure 4. Tax credits for dependent spouse and children by taxable income (baseline fiscal system – year 2007).

5.5 New alignment data: baseline and two alternative simulation scenarios
T-DYMM uses alignment procedure in order to hook some aggregated result (i.e. couples formation, fertility and mor-
tality rates; employment rates; disability rates) on official macroeconomic projections. In particular, the main source of
alignment is AWG 2011 projections for the period 2012-2060, while we use time series data recorded for Italy in order
to align the first period of simulation (2006-2011). GDP growth forecasts are used to update thresholds for the com-
putation of pension contributions and benefits, while future earnings are adjusted to labour productivity growth tra-
jectories. We believe this is the most neutral assumption in terms of functional distribution.

The AWG 2011 baseline scenario provides the reference assumptions of the model. Employment rates by gender and
5-year age groups are aligned using actual figures from Eurostat for the period 2006-2010; AWG projections for the
period from 2015 onwards; and weighted means of Eurostat 2010 and AWG 2015 for the period in-between. As far as
GDP and labour productivity are concerned, real figures and the latest forecast from ISTAT are used until 2012, while
AWG projections are used afterwards.
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Moreover we use alternative assumptions for evaluating the likely impact of alternative macroeconomic scenarios on
pension outcomes. Besides the baseline simulation, we built two alternative scenarios:

1. Higher employment (HE)

2. Higher labour productivity (HP)

Both scenarios foresee an improvement in one of the drivers of macroeconomic growth, but the first one, HE, assumes
an employment-based economic growth, while the second one, HP, hypothesizes a productivity growth with no
impact on employment. The purpose is to compare growth scenarios driven by different factors, in order to assess
which one should be pursued by a policy maker with the goal of improving future pension adequacy.

These alternative simulations take as a starting point the corresponding AWG scenarios, where a change or shock in
one single underlying assumption/parameter is introduced, together with the subsequent GDP growth projection.
This implies that in the first alternative scenario, labour productivity is the same as in the baseline, while in the second
one, employment rates are.

More specifically, the AWG higher employment rate scenario is a ‘scenario with the employment rate being 1 p.p. high-
er compared with the baseline projection for the age-group 20-64. The increase is introduced linearly over the period
2016-2025 and remains 1 p.p. higher thereafter’ (European Commission, 2011). Such an increase is too small to have an
impact on future pensions, and the size of the employment premium is therefore amplified in the alternative scenario
we simulate. In particular, it is envisaged that the male and female employment rates will be respectively 10 and 20%
higher than the 2011 AWG high-employment projections, for all age groups; the differentiation by gender of the
employment premium is meant to represent a reality in which Italy narrows the gender gap in labour market out-
comes: in this potentiated scenario, the country reaches in 2017 the target set for 2010 in the Lisbon agenda, i.e. a
female employment rate of 60% – a threshold that is never achieved in the original AWG higher employment scenario.
The employment trends are shown in Figure 5.

Figure 5. Evolution of employment rates in alternative scenarios

The AWG higher productivity scenario, on the other hand, is a ‘scenario with labour productivity growth being
assumed to converge to a productivity growth rate which is 0.1 percentage points higher than in the baseline
scenario. The increase is introduced linearly during the period 2016-2025, and remains 0.1 p.p. above the base-
line thereafter’ (European Commission, 2011). Again, we potentiate this increase, by using a growth premium of
productivity (and consequently of GDP) three times as high as that projected in the original AWG scenario (see
Figure 6).
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Figure 6. Evolution of employment rates under alternative scenarios

The subsequent projections for real GDP are shown in Figure 7.

Figure 7. Real GDP growth under alternative scenarios

5.6 Demographics and education
The demographic module of T-DYMM follows closely the one of MIDAS.We refer to Dekkers et al. (2009) for the descrip-
tion of three of its four blocks, i.e. the birth process, the survival process, and the marriage market, which are
unchanged. However, a major redesign of the education submodule was introduced in T-DYMM; first of all, the new
procedure is meant to reduce randomness in the level of educational attainment of individuals, by linking it to what
is found to be a major determinant, i.e. parental level of education; secondly, it increases flexibility in the age of exit
from education of those assigned a university degree. There is a substantial literature that investigates the effects of
family background on both educational attainment and school returns. Ermisch and Francesconi (2001) find that par-
ents’ educational attainments are very powerful predictors of their children’s attainment. Sacerdote (2002) finds that
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being raised in a family with high socio-economic status greatly increases the probability that a child will attend col-
lege. On this regard, the Italian institutional context is quite interesting as primary and secondary education is mostly
public, virtually free, designed and organized centrally, but educational attainment is low by international standards
(see OECD 2011), though increased signi?cantly among the more recent cohorts, and even more surprisingly Italy,
compared to the USA and other European countries, displays less intergenerational upward mobility between occu-
pations and between education levels15.

Operationally, we distinguish four levels of educational attainment. We use as a reference the International Standard
Classification of Education (ISCED), coded according to the seven ISCED-97 categories. As shown below, the two lower
educational groups include individuals with a primary/pre-primary or lower secondary qualification (i.e. compulsory
education only); the third category contains those with an upper secondary or post-secondary non tertiary qualifica-
tion; those holding a university degree fall into the highest level, corresponding to tertiary education.

Table 2: Levels of educational attainment in T-DYMM

ISCED 97 classification T-DYMM Corresponding 
grouped variable dummy

0  pre-primary education 1

1  primary education 1 compulsory

2  lower secondary education 2

3  (upper) secondary education 3 upsec
4  post-secondary non tertiary education 3

5  first stage of tertiary education 4 univ
6  second stage of tertiary education 4

Those who have already completed their education maintain the attainment level they report in the IT-SILC survey. For
those who are still in education, we assume that those who are studying for a qualification at secondary level are going
to achieve it, and that around 1/3 of them will carry on to university (as indicated by Istat figures for 2010). Among
those who are already studying for a tertiary degree, but have not completed it yet, we assume a university dropout
rate of around 20% (based on data from MIUR, the Italian Ministry for Education, Universities and Research).

For those aged under 16 (the minimum age to leave compulsory education), and for the newly born generated in the
simulation, a level of education needs to be assigned. MIDAS IT assigned each 16-year old a random level of education
according to fixed probabilities. T-DYMM makes a step forward, and relates it to maternal and paternal educational
level.This is possible thank to the availability of the 2005 EU-SILC module on inter-generational transmission of pover-
ty which include this kind of information. In particular, we assign the highest educational attainment, a university
degree (couniv), with probabilities that vary with the level of parental education: the higher this level, the higher the
probability for the young of being assigned to tertiary education. The parameters of the regression can be found in
Table 3. Among those who are not assigned a university degree by the model, 51% of the individuals are then attached
a secondary qualification, 49% will have compulsory education only.
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Table 3: Logistic regression of the probability of completing higher education

Dependent variable: univ
Parental educational level of attainment:

Both lower-secondary 0.8943 ***
(0.142)

Mother upper-secondary, father lower-secondary 1.4852 ***
(0.151)

Mother lower-secondary, father upper-secondary 1.6703 ***
(0.149)

Both upper-secondary 2.5149 ***
(0.210)

One tertiary, one secondary 2.6528 ***
(0.124)

Both tertiary 4.1325 ***
(0.349)

Constant -2.5812 ***
(0.175)

Observations 14819
Pseudo R2 0.146
Wald chi2 911.94

Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. Estimation based on IT-SILC 2005.
Reference group: both parents with education below lower-secondary.

After the imputation of an educational level, the model determines the age at which the individual leaves school and
therefore enters the labour market16. Individuals with an assigned level of education below tertiary have a determin-
istic age of education ending, namely 15 for those with compulsory education, and 18 for those with upper-second-
ary qualifications. Individuals holding a university degree are now assigned a stochastic exit age instead of a determin-
istic one as in MIDAS IT; the mean exit ages, drawn from ISTAT figures, are 25 for females and 26 for males, with vari-
ance equal to 1.This greater variability in the age when leaving university is introduced to make the model more real-
istic. These improvements are functional to future analyses of intergenerational transmission of inequality and mobil-
ity. In Figure 8 are projected along the simulation interval the shares of population by educational level. The figure
shows a slow convergence process towards a medium educational level. Such processes, if confirmed, would be hard-
ly enough to gain the EU2020 objective regarding the percentage of 30-34 aged with a tertiary degree, which is
expected to reach at least 40% in 2020 (it was 19.8% in Italy in 2010).

Finally, the main demographic trends of the model, i.e. those concerning gender and age, are the result of the align-
ment process based on AWG 2011 demographic projections.

Figure 9 shows the evolution over time (in 2005, 2020, 2035 and 2050) of the distribution of the different age groups
in the sample. In the base year, we observe a main ‘lump’ for both men and women between the ages of 30 and 49;
another cluster of large cohort can be found for those aged 55 to 59. The share of women in older cohorts is higher
than for men, due to their longer life expectancy.The subsequent population pyramids show the predicted change in
the age structure simulated in the model: the upward shift of the main bumps is a consequence of the process of pop-
ulation ageing typical of advanced countries, that present low fertility rates and high life expectancy; furthermore, we
have to remember that at the moment our model does not simulate new immigrants, so the evolution shown in the
graphs represents a zero-migration scenario. According to the most recent ISTAT figures (see ISTAT, 2011), the overall
population in Italy is growing only because of the migratory and natural dynamic of the foreign resident population.
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Figure 8. Evolution of the levels of educational attainment

Figure 9. Changes in the age pyramid over time
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CHAPTER 6

The Labour market module 
and simulation of transitions and incomes

6.1 The structure of the labour market module
The labour market module has two main purposes: on the one hand, it is aimed at simulating the transitions between
different employment states; on the other hand, once a labour market status is established, the corresponding level of
income needs to be imputed.

A crucial step in building the module is therefore the estimation of conditional probabilities of transition across alter-
native employment states.The estimated parameters are then used to simulate transition probabilities in T-DYMM.The
first stage of the labour market module in our model is based on a sequence of nested binary choices, that is a series
of logistic behavioural equations modeling employment decisions, as well as choices about the features of the job.The
Liam platform, on which our model is based, imposes the use of a binomial structure for discrete choices rather than
a multinomial one. This implies establishing a logical order for the decisional sequence, and therefore the selection of
the residual categories. Figure 1 illustrates the basic structure of the Labour Market Module, showing how labour mar-
ket outcomes are simulated sequentially.

Figure 1. The Labour Market Module in T-DYMM



As shown in the flow chart, the very first step involves the determination of whether the individual is in work or out of
work. Those who are out of work as a result of the simulation are then assigned to an unemployment status or to a
state of inactivity.

For those who are simulated as being employed, the subsequent choice is between the three possible work statuses,
namely employee, parasubordinate worker or self-employed; this is done in two steps: first, the status of employee is
imputed; if the individual is not assigned to this status, the propensity of being a parasubordinate is determined; the
condition of self-employed is therefore the residual status.

The distinction between these three groups is relevant in that the pension schemes and contribution differ, as
emerges from the diagram; as explained in more detail in Chapters 4 and 7, the contribution rates vary, as well as, in
some cases, the age and contribution requirements for acquiring the right to retire. Also, individuals working with dif-
ferent contractual arrangements present peculiar features; first of all, they differ in the levels of (declared) earnings,
which implies very diverse patterns of pension benefit accrual; secondly, they show a different probability to work all
year rather than for a sequence of short periods, resulting in varying levels of fragmentation of their careers.

For employees, there are more features of the job that need to be simulated. Once an individual is assigned the status
of employee, the subsequent choices concern the type of economic activity (private or public1); duration of contract
(permanent or temporary); and working time arrangements (full-time or part-time). These job characteristics exert an
impact both on the probability of transition across employment states, and on the level of earnings.

There are two main innovations in this part of the labour market module in T-DYMM when compared to MIDAS_IT.
Firstly, a new contractual arrangement is introduced: besides employees and self-employed, a third group of workers
is modeled in the simulations, i.e. parasubordinate workers. This new addition to the model is possible thanks to the
availability of precise information on contributions to the relevant public pension fund in administrative data (Gestione
Separata), although with some limits as to the economic sector, which will be presented in the following2. The model-
ing of this new category is aimed at providing a more realistic representation of the structure of the Italian labour mar-
ket, which is featured by a duality significantly reinforced by an increased flexibility achieved at the margin; in practice,
the labour market is divided in a ‘primary’ (or typical) and ‘secondary’ (atypical) segments. On the one hand, workers in
the primary segment (i.e. open-ended employees) are characterized by higher wages, greater job security/protection,
better opportunities of career promotion within the primary segment itself. On the other hand, workers in the second-
ary segment (i.e. temporary employees and parasubordinates) have low and/or very unequal wages, poor working
conditions, greater job insecurity, very limited promotion and training opportunities, and, for parasubordinates, a lower
contribution rate3.The underlying flexibility at the margin manifests itself in the different trends observed in the OECD
Employment Protection Subindex for regular and temporary employment; while the former remained stable between
1990 and 2008, the latter decrease by more than 60% (from 5.38 to 2).

Figure 2 shows the evolution of the share of atypical work (and its two components) on total employment between
2000 and 20104. Overall, both components show an increasing trend, with a peak for parasubordinate workers in 2003
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1 As in MIDAS_IT, we do not draw any distinction between civil servants and other public sector workers, because all public sec-
tor employees have similar pension schemes.

2 As already explained, for our purposes, employees are those who contribute to the pension funds FPLD, FSDI, FSEL, FSET, FSFS,
FSIDA, FSIES, FSIGA, FSTT, FSVL, I.C., PSAU, IPOST and INPDAP. Among employees, the last two funds identify those working in
the public sector. Strictly speaking, dependent self-employed workers are those who contribute to the fund gestione separa-
ta; the data available make a distinction between those contributing to this fund as co-workers (collaboratori) rather than as
professionals; our definition of parasubordinate worker includes only the former, while the latter fall within the category of
self-employment. The self-employed are, as a general rule, those contributing to the funds ENPAP, ENPAPI, EPPI, E.N.P.A.I.A.,
ENPAB, EPAP, INPGI, ENPALS, INARCASSA, CASSA FORENSE, ENPAM, ENPAV, CASSA GEOMETRI, CASSA RAGIONIERI E PERITI COM-
MERCIALI, ENPAF, CASSA DOTTORI COMMERCIALISTI, ENPACL, CASSA NOTARIATO, ENASARCO, ART, CDCM, COM, DOMEST,
AGROTI, AGROTD, AGR.

3 Other forms of labour market duality can be represented in terms of either territorial divide between Northern and Southern
regions or occupational gender gap.

4 Information on the stock of temporary employees and of total employment is drawn from OECD statistics. As for the number
of collaborators, we refer to Inps (2011); these figures, provided by the Osservatorio sui lavoratori parasubordinati (Observatory
on parasubordinate workers), report information on all individuals enrolled in the Gestione Separata who have paid at least



when the so called Biagi reform was introduced.The end of the period is featured by an overall reduction in the share
of atypical workers, during the last economic crisis, suggesting a greater exposure to the business cycle.

Figure 2. Evolution in the share of atypical work

Since this labour market duality mirrors in a significant persistence in the origin segment, the second innovation is
related to its modeling, specifying the role of duration in a particular work status as a determinant of the transition
probability among occupational positions. This factor can exert a great influence on conditional transitions, and it is
therefore fundamental to control for duration in each single state. Due to technical constraints imposed by Liam, at the
state of the art the model allows for persistence by means of the estimation of a logistic hazard function augmented
with information on duration in a status among regressors. Such information can be exactly inferred from the longitu-
dinal component of AD-SILC.

Once an individual is assigned to a particular employment status, the following step is the simulation of a yearly labour
income, gross of personal income taxation; this is exactly the measure of earnings that represents the base on which
contribution rates have to be applied in order to calculate the contribution to future pension benefits.

As mentioned in Chapter 5, AD-SILC provides true administrative labour incomes gross of personal income tax; this
dataset is therefore particularly useful to estimate relevant parameters for the simulation. To this purpose, Fixed
Effects-Vector Decomposition regressions are carried out separately for males and females, and for the three main
work categories modeled in T-DYMM. These estimates are also used to impute to each in-sample individual the actu-
al predicted value of fixed effect, in order to account for individual unobserved heterogeneity. Given the long panel
dimension of AD-SILC, most individuals are observed in the dataset for several years, which contributes to increasing
the precision in this imputation.

6.1.1 Transitions among employment states

The regression parameters and the reference groups in the simulation are explained in detail in the following.Two dif-
ferent datasets were used for the estimation, i.e. AD-SILC and IT-SILC. As a general rule, the former is used, especially for
transitions where durations are taken into account. IT-SILC is used when two conditions apply.
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one contribution to this fund over the year considered.This implies a potential overestimation of the number of collaborators,
who are not necessarily ‘prevailingly’ parasubordinates.
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Firstly, we resort to survey data when an out-of-work status is involved, i.e.:

� when the employment state at time t-1 is out of work;

� when the condition of unemployed rather than inactive is imputed to those not working.

The reason for this concerns one of the abovementioned drawback of AD-SILC: administrative data consider only sta-
tuses of individuals paying contributions to INPS. Consequently, we are not able to infer why individuals are recorded
in some year and not present in others, i.e. we cannot ascertain whether their absence from administrative records is
due to exit from the labour force for unemployment without being entitled to benefits, entry in the shadow economy,
discouragement, and so on.The only case when we follow individuals who are out of work is when they receive unem-
ployment benefits; in the other cases, it is impossible to distinguish among non-work states, in particular between
unemployment and inactivity, which is a relevant difference as for the level of attachment to the labour market of out-
of-work individuals.This distinction can however be drawn using survey information; we therefore resort to the IT-SILC
longitudinal section in such cases5.

We use pure survey information in a second case, that is when characteristics of jobs as employee need to be imput-
ed. The problem with administrative data here concerns the economic sector of activity, and is twofold; as mentioned
in Chapter 5, AD-SILC does not allow to ascertain whether a parasubordinate worker is employed in the private or pub-
lic sector: for employees, this distinction was inferred from the pension fund to which the individual paid social secu-
rity contributions, but the fund for parasubordinates (gestione separata) is the same irrespective of the private or pub-
lic sector.

On the other hand, information regarding workers in the public sector comes from a data warehouse concerning a
specific pension fund; for the records in this archive, no detail on the qualification of the worker is available, and it is
therefore impossible to establish whether the employee had a permanent rather than a temporary contract, or
whether she worked part-time or full-time.

As a consequence, and as outlined in Section I, the share of employment in the public sector is underestimated as the
presence of atypical workers in this field cannot be taken into account; on the other hand, the portion of employees
with a permanent contract can be measured only for those working in the private sector, therefore potentially under-
estimating it. Finally, also the proportion of individuals having a part-time working arrangement cannot be computed
without a bias due to missing information.

For these reasons, equations defining the features of jobs as employees are estimated using survey information.

The AD-SILC sample used is made up of 227,959 observations for 26,751 individuals, followed over the time span 1995-
2005. We focus on individuals aged 16-65. We refer to Section 5 for the description of the procedure used to obtain
annual information from the raw data.

The longitudinal IT-SILC sample is an unbalanced rotating panel composed of 46,827 individuals, observed between
2004 and 2007.

Behavioural equations are estimated using random effects logistic models whenever possible, i.e. whenever the sam-
ple size is large enough; this requirement is met for two equations, namely the estimate of the probability of being in
work having been in work in the previous year, and the probability of being an employee having been an employee
at time t-1 as well. In the other cases, simple logistic regressions are implemented.

The explanatory variables used in the equations are:

� age, its logarithm and the relative quadratic forms, according to which one was able to best fit the data;

� a dummy for men, when the estimates are carried out on the whole sample;

� dummies indicating the education level, the reference category being an educational attainment below
upper secondary;

� a dummy for being married or cohabiting rather than single/separated/divorced or widow;

� the number of children in different age bands, depending on the level of significance of the groups (0-3, pre-
school age;0-11,pre-school and primary school age;4-11,primary school age;12-15,lower-secondary school age);
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� the accrued work experience, as computed by the years spent working in the AD-SILC panel, and its
quadratic;

� the employment condition of the spouse/partner at time t-1, for those who are married/cohabiting;

� dummies capturing several work conditions (at time t-1 when the option lag is included), namely:

■ whether the individual is employed, unemployed, inactive; among those who are out of work, whether the
individual ever had a job;

■ when in work, whether the individual is an employee, a parasubordinate worker, or self-employed;

■ when in work as employee, whether the individual is working in the public or private sector; part-time or
full-time; has a permanent or temporary contract.

� duration, expressed either in levels or logarithms, and its quadratic; this variable refers to the work condition
at time t-1, and therefore captures:

■ the number of consecutive years spent in formal employment up to time t-1 in the equation predicting the
chances of being in work;

■ the number of consecutive years as an employee/parasubordinate/self-employed up to time t-1 in
equations where the origin state is one of these employment statuses.

As in most MSMs, it is assumed that the characteristics of the employment are ‘decided’ by the individual, and there-
fore do not depend on demand-side factors.

6.1.1.1 Employment

The first event simulated in the labour market module is employment. This is modeled separately for males and
females, and for those who were in work and out of work at time t-1.The resulting employment rates are then aligned
with gender and age-group specific 2011 AWG projections (with the first years of simulation adjusted using the actu-
al figures from Eurostat). This implies a two-step procedure; in the first step, individuals are ranked according to
decreasing propensity to the event (here, probability of being in formal employment), depending on their character-
istics; once this ranking is built, by using the regressions reported below, the number of individuals simulated as actu-
ally being in work is established so that the resulting employment rates are consistent with the alignment data; for
each gender/age group subgroup, n individuals will be imputed an in-work status, and these will be persons in the top
n positions in the ranking.

As already mentioned, education, work and retirement are three mutually exclusive states in the model.The regression
predicting the individual propensity of being employed or not therefore applies to individuals who are not in educa-
tion and not retired. However, employment rates for the alignment process are referred to the whole population, gross
of individuals who are still in education for the early cohorts, and of retirees in the older ones. In order for the proce-
dure to work, these individuals are therefore included in the reference group for the regressions, but placed at the bot-
tom of the ranking so that they are not ‘selected’ as working individuals.

Estimates are carried out using AD-SILC for the regressions concerning individuals who were in work in the previous
year, and IT-SILC for those who were out of work at time t-1. As mentioned above, AD-SILC cannot provide detailed
information on the out-of-employment state; however, it allows to separate individuals who are in formal employment
(because registered in the administrative records) from those who are not (because they are recorded as being on
unemployment benefits, or because of blank years in the records, suggesting they were out of work, whatever the rea-
son). It is therefore useful for determining whether an individual observed in work in the previous period is still work-
ing at time t or is not in formal employment anymore. The subsequent choice between unemployment and inactivity
is based on IT-SILC data.

Table 1 reports the estimated parameters for the regression concerning the probability of being employed, given that
the individual was employed also at time t-1. For both men and women, the higher the level of education, the higher
the probability of keeping a job. This probability also increases with age, although at a decreasing rate for men.
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Table 1. Probability of being in work from in work last year

(1) (2)

Males Females

University 1.0974 *** (0.0766) 0.8104 *** (0.0714)

Upper secondary 0.5104 *** (0.0400) 0.3736 *** (0.0437)

Age 0.0661 *** (0.0130) 0.0209 *** (0.0030)

Age2 -0.0010 *** (0.0002)

Married/cohabiting -0.3289 *** (0.0632)

N. of children 0-11 -0.2666 *** (0.0266)

Ln(duration in work) 0.4996 *** (0.0598) 0.3904 *** (0.0306)

Ln(duration in work)2 0.0273 (0.0183)

Work experience 0.0375 *** (0.0088) 0.0375 *** (0.0093)

Work experience2 -0.0008 *** (0.0002) -0.0010 *** (0.0002)

Permanent contract (lag) 0.9954 *** (0.0418) 1.0694 *** (0.0465)

Public sector (lag) 0.1040 * (0.0608) 0.4215 *** (0.0590)

Part-time work (lag) -0.9130 *** (0.0874) -0.6458 *** (0.0514)

Parasubordinate (lag) -0.1338 (0.0924) -0.4378 *** (0.0865)

Spouse in work (lag) 0.4813 *** (0.0465) 0.3075 *** (0.0566)

Constant 0.4117 * (0.2241) 1.0705 *** (0.1005)

Observations 111168 74897

AIC 30842 27322

BIC 3.10e+04 2.75e+04

ll -15405 -13645

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

More factors related to family background appear to be relevant for women; as can be seen in Model 2, being mar-
ried/cohabiting and the number of children up to 11 years of age reduce the chances of a woman to maintain her
employment.

Past employment history is clearly very relevant, and this can be noticed in a number of factors. The crucial one is
of course duration (here, duration in the condition of employment), which shows a significant persistence in the
state of formal work. Though the estimate of the impact is to be handled with care this result seems consistent with
evidence provided in other works as in Corsini and Guerrazzi (2007), Gagliarducci S. (2004) and Section I of this
report.

Working experience has a positive but decreasing impact. Employees and the self-employed manifest a higher prob-
ability of maintaining their job than parasubordinates. Among employees, having been employed in the public sector
in the previous year increases the probabilities of persistence in the state of employment, as does having a permanent
contract rather than a temporary one. On the other hand, other things being equal, a part-time employee is much
more likely to leave employment than a full-time worker.

For both men and women, the probability of remaining employed increases if the spouse was in work at time t-1.

Table 2 presents the estimates concerning the probability of transition from an out-of-work condition to employment.
This equation (as those in the following that are carried out on an analogous subsample) concerns all individuals that
for any reason were not working in the previous year; this group includes those who were unemployed and inactive,
but also those who were still in education.

As far as education is concerned, the observed patterns are the same also for individuals who were out of work at time
t-1: a higher level of attainment is associated to higher probabilities of finding a job.
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Family background factors have opposite effects for men and women; being married/cohabiting and the number of
children below 12 years of age appear to encourage out-of-work males to find employment, while they seem to make
it harder for women to get a job. Having older children, aged 12-15, on the other hand, is correlated with a higher prob-
ability of work.These results, together with those presented in Table 2, are consistent with problems of family-work rec-
onciliation that women constantly face in Italy, especially due to lack of childcare services, which are particularly rele-
vant for children in pre-school and primary school age.

Years of work experience have a positive but decreasing return; the fact itself of having been employed previously con-
tributes to the chances of finding a job. On the other hand, as could be expected, age works in the opposite direction:
ceteris paribus, an older individual who was not working in the previous year will have more difficulties in finding a
new employment.

6.1.1.2 Unemployment among individuals not in work

Individuals who are not in work are then assigned to a state between unemployment and inactivity. The regression
selecting those who are unemployed – among those out of work – is carried out separately for different subgroups,
i.e. distinguishing individuals by gender and by labour market condition at time t-1, namely:

� unemployment;

� out of work but not unemployed;

� employment.

Work experience increases the probability of being unemployed rather than inactive, although with decreasing
returns, whatever the work state at time t-1. For women, another factor encouraging attachment to the labour market
is education, while being married/cohabiting and having a husband who is employed appear to increase the chances
of being inactive.
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Table 2. Probability of being in work from not in work last year

(1) (2)

Males Females

University 1.4028 *** (0.1203) 1.6499 *** (0.1014)

Upper secondary 0.6435 *** (0.0746) 0.6835 *** (0.0706)

Age -0.1464 *** (0.0066) -0.1406 *** (0.0049)

Married/cohabiting 0.2585 ** (0.1138) -0.2920 *** (0.0858)

N. of children 0-11 0.3647 *** (0.0872) -0.2175 *** (0.0546)

N. of children 12-15 0.4509 *** (0.1381) 0.2065 ** (0.0929)

Work experience 0.2979 *** (0.0149) 0.3265 *** (0.0134)

Work experience2 -0.0052 *** (0.0003) -0.0059 *** (0.0003)

Ever had a job 0.9526 *** (0.1081) 0.5826 *** (0.0947)

Unemployed (lag) 0.3055 *** (0.0794)

Other inactive (lag) 0.4305 *** (0.1108) 0.6221 *** (0.1023)

Constant 0.7872 *** (0.1440) 0.5156 *** (0.1341)

Observations 8291 14272

Pseudo R2 .271 .306

AIC 5440 6499

BIC 5.52e+03 6.59e+03

ll -2709 -3237

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations



Table 3. Probability of being unemployed given that out of work – Males

(1) (2) (3)

Unemployed last year Out of work but not In work last year
unemployed last year

University -0.771 *** (0.264)

Upper secondary 0.302 ** (0.140) -0.312 ** (0.148)

Age -0.027 *** (0.008) 0.336 *** (0.033) -0.059 *** (0.010)

Age2 -0.005 *** (0.000)

Married/cohabiting 0.810 *** (0.229)

Spouse in work (lag) -0.470 ** (0.200)

Work experience 0.105 *** (0.021) 0.048 ** (0.022) 0.172 *** (0.021)

Work experience2 -0.003 *** (0.001) -0.002 ** (0.001) -0.004 *** (0.001)

Permanent (lag) -0.389 *** (0.136)

Part-time work (lag) 0.403 * (0.224)

Other inactive (lag) 0.643 *** (0.167)

Constant 1.393 *** (0.264) -7.053 *** (0.491) 0.731 ** (0.332)

Observations 1152 8114 1478

Pseudo R2 .0345 .226 .146

AIC 1376 2381 1368

BIC 1.41e+03 2.44e+03 1.42e+03

ll -682 -1183 -675

Table 4. Probability of being unemployed given that out of work – Females

(1) (2) (3)

Unemployed last year Out of work but not In work last year
unemployed last year

University 0.724 *** (0.140)

Upper secondary 0.236 ** (0.113)

Age 0.080 ** (0.039) 0.259 *** (0.026)

Age2 -0.001 *** (0.001) -0.004 *** (0.000) -0.000 *** (0.000)

Married/cohabiting -0.545 *** (0.164) -0.521 *** (0.150)

Spouse in work (lag) -0.349 ** (0.167) -0.293 ** (0.143) -0.607 *** (0.162)

Work experience 0.069 *** (0.020) 0.101 *** (0.016) 0.126 *** (0.026)

Work experience2 -0.001 ** (0.001) -0.003 *** (0.001) -0.004 *** (0.001)

Permanent (lag) -0.448 *** (0.148)

Part-time work (lag) 0.277 * (0.160)

Other inactive (lag) 0.639 *** (0.138)

Constant -0.918 (0.679) -6.224 *** (0.420) -0.765 *** (0.192)

Observations 1397 14433 1259

Pseudo R2 .0391 .168 .0792

AIC 1875 4125 1172

BIC 1.92e+03 4.20e+03 1.21e+03

ll -929 -2053 -579

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations
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6.1.1.3 Work status among individuals in employment

Once established that an individual is employed, the subsequent choice that has to be modeled is between the alter-
native work statuses, i.e. whether she/he is an employee, a parasubordinate worker, or self-employed. As mentioned
above, this is done sequentially, and the first step is deciding whether the worker is an employee or not. Once again,
the relative regressions are carried out on different subgroups, disaggregated by gender and by employment state at
time t-1; there are four alternative origin statuses:

� in work as employee;

� in work as self-employed;

� in work as a parasubordinate;

� out of work.

Table 5 presents estimates relative to the first case, once again carried out separately for men and women. However,
the general patterns appear to be quite similar for both groups. Holding a university degree is correlated to lower
probabilities of keeping a job as employee; this might seem counterintuitive at first, but could be explained by the fact
that more educated individuals are often found to have more flexible careers than someone with a lower level of edu-
cational attainment. There is plenty of evidence that the highly-educated in Italy are increasingly entering the labour
market with fragmented, precarious forms of employment, which tend to stabilize later on, but at first bring a higher
level of dynamism in the work pattern.6

Age positively affects the probability to keep a job as employee; the number of consequent years spent in an employ-
ee position up to time t-1 does too, once again suggesting a strong duration dependence in the status of employee.
As for the persistence in a state of employment, working in the public sector and having a permanent contract increas-
es the odds of keeping the job as employee, while working part-time has the opposite effect.

For women, having children in pre-school age lowers the probability of maintaining the same type of employment;
this again confirms the abovementioned difficulties in reconciling family and work.

Table 5. Probability of being an employee having been in work as employee last year

(1) (2)

Males Females

University -0.7706 *** (0.1017) -0.6192 *** (0.1109)

Ln(Age) 0.6374 *** (0.1401) 0.6919 *** (0.1803)

N. of children 0-3 -0.1936 * (0.1010)

Ln(duration) 0.2133 *** (0.0383) 0.3158 *** (0.0485)

Public sector (lag) 0.3974 *** (0.1274) 0.9748 *** (0.1541)

Permanent contract (lag) 1.8269 *** (0.0778) 1.2530 *** (0.0936)

Part-time work (lag) -0.4440 *** (0.1443) -0.2260 ** (0.0942)

Constant 0.3325 (0.4541) 0.4898 (0.5927)

Observations 74784 51691

Pseudo R2

AIC 11474 7052

BIC 1.16e+04 7.15e+03

ll -5728 -3515

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

141 The Labour market module and simulation of transitions and incomes

CHAPTER 6

6 See, among others, Barbieri and Scherer S. (2009); Lucidi and Raitano (2009); Barbieri and Sestito (2008).



We turn to individuals who were in work at time t-1, but not as employees. The common perception is often that
employee work is a more stable form of employment, as the duration parameters estimated in the previous regression
seem to suggest; on the other hand, parasubordinate work is generally perceived as a sort of imposition, a toll to be
paid to reach a less precarious condition. Consequently, being an employee could be considered a somewhat more
desirable state than being a parasubordinate. In this sense, the probability of transition from the latter to the former
might be seen as an improvement in work conditions.

As far as males are concerned, Table 6 shows that holding a university degree seems to facilitate the transition from a
parasubordinate work to the state of employee. This might confirm the evidence provided by literature (see footnote
6) that the highly-educated young are among the most affected by parasubordinate work in the early stage of their
careers; it is a well-known fact that the concentration of this contractual arrangement is particularly high among
recent graduates, and the results of this regression appear to suggest that a plausible path for these individuals is the
transition to a more stable form of employment after a ‘trial’ period of parasubordinate work, i.e. that this work status
represents a ‘port of entry’ to stable employment. The same does not seem to hold for women, although Table 7 dis-
plays a tertiary qualification as a determinant of transition from self-employment to work as employees for women.

Duration in the previous non-employee work status tends to negatively affect the probability of transition; this might
suggest that work in these alternative contractual arrangements represent a sort of ‘trap’, preventing workers from
switching to a relatively more convenient form of employment the more time is spent in that condition.This holds also
for the only apparent exception, i.e. former parasubordinate women, for whom the combination of a positive param-
eter for the logarithm of years of stay in a parasubordinate work and a negative one for the quadratic of the same
measure yields an overall negative effects for any positive value of duration.

In general, the older the individual, the lower the propensity to obtain a job as employee starting from a different work
status; but on the other hand, for former parasubordinate men and self-employed women, the longer the work expe-
rience, the higher the chances, which can at least partially counterbalance the negative effect of age.

Again, women who are married and have children in pre-school age present a lower probability of transition to an
employee condition.

Table 6. Probability of being an employee having been in work not as an employee last year – Males

(1) (2)

Self-employed last year Parasubordinates last year

University 0.3467 * (0.2025)

Upper secondary -0.3241 *** (0.0807)

Age -0.0254 *** (0.0045) -0.1537 ** (0.0756)

Age2 0.0015 (0.0009)

Ln(duration) -0.4492 *** (0.1181)

Ln(duration)2 -0.1121 *** (0.0425) -0.5101 *** (0.0853)

Work experience 0.0539 (0.0389)

Work experience2 -0.0021 * (0.0012)

Constant -1.4175 *** (0.1769) 1.3593 (1.3688)

Observations 30015 2338

Pseudo R2 .0856 .111

AIC 6278 1237

BIC 6.33e+03 1.29e+03

ll -3133 -610
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Table 7. Probability of being an employee having been in work not as an employee last year – Females

(1) (2)

Self-employed last year Parasubordinates last year

University 0.3643 ** (0.1442)

Age -0.0648 *** (0.0082)

Age2 -0.0009 *** (0.0001)

Married/cohabiting -0.6523 *** (0.1118)

N. of children 0-3 -0.3787 ** (0.1519) -0.5574 *** (0.2120)

N. of children 12-15 0.2831 ** (0.1230)

Ln(duration) 0.5106 (0.3541)

Ln(duration)2 -0.2020 *** (0.0230) -0.6681 *** (0.2501)

Work experience 0.0364 *** (0.0097)

Constant -0.3687 (0.2341) -0.1313 (0.1723)

Observations 17830 1640

Pseudo R2 .105 .0862

AIC 3829 1364

BIC 3.90e+03 1.40e+03

ll -1905 -676

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

Table 8. Probability of being an employee having not been in work last year

(1) (2)

Males Females

University -0.4419 ** (0.1937)

Age -0.1846 *** (0.0438) 0.0790 (0.0558)

Age2 0.0023 *** (0.0006) -0.0012 * (0.0007)

Married/cohabiting 0.1924 * (0.1080)

N. of children 12-15 -0.5566 ** (0.2503) -0.4122 * (0.2341)

Work experience -0.0224 (0.0142) -0.1061 *** (0.0346)

Work experience2 0.0022 ** (0.0009)

Spouse in work (lag) 0.2786 (0.1977)

Unemployed (lag) 0.5936 *** (0.1620) 0.6496 *** (0.1689)

Other inactive (lag) 0.3487 (0.2227) 0.3686 * (0.2120)

Constant 4.2860 *** (0.7971) 0.0313 (0.9077)

Observations 923 1016

Pseudo R2 .046 .0507

AIC 1141 1199

BIC 1.19e+03 1.25e+03

ll -561 -589

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations
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Table 8 reports estimates concerning the last case, i.e. individuals who were not employed at time t-1 because in edu-
cation, unemployed or in other forms of inactivity (whereas those who were retired are of course excluded from the
sample). The outcome of these regressions is aligned using fixed probabilities, that mirror those derived from survey
data: in particular, 70% of males and 65% of females who were out of work last year but are employed this year are
assigned an employee status.

When compared to individuals who were in education, other inactives and in particular those who were unemployed
have a higher propensity to being employees rather than other types of workers. Age has an overall negative impact,
especially for men, suggesting that when a man leaves employment, he is more likely to go back to work with a con-
tractual arrangement other than employee work the older he is.

Another significant result concerns education: women holding a university degree show a lower propensity to find a
job as employees than females with lower educational qualifications; this implies that more educated women are
more likely to enter or go back to employment as parasubordinate workers or as self-employed.

6.1.1.4 Job characteristics for employee

For those assigned to the status of employees through one of these four channels, the features of the job need to be
decided. i.e. the type of economic activity (private or public); the duration of contract (permanent or temporary); and
working time arrangements (full-time or part-time). All employees contribute to the same pension scheme, and there
is no difference in requirements for acquiring the right to pensions, so this is not the purpose of assigning these char-
acteristics to this group of workers. The reason behind these further distinctions lies in different behaviours as far as
the number of months worked per year and the level of earnings are concerned; as will be explained in more detail in
the following, these three features of employee contracts exert a significant impact on both dimensions, and therefore
need to be simulated.

The first feature to be assigned is the sector of economic activity, i.e. whether the employee works in the private or
public sector.

Table 9. Probability of being a public employee - Males

(1) (2) (3)

In work not as employee in In work as employee in Not in work last year
the public sector last year the public sector last year

University 1.6553 *** (0.1794) 0.8182 *** (0.2124) 2.5581 *** (0.3608)

Upper secondary 0.6401 *** (0.1479) 0.3734 ** (0.1650) 1.1945 *** (0.3299)

Age 0.0152 * (0.0078) 0.0460 *** (0.0109)

Age2 0.0006 *** (0.0001)

N. of children 0-11 0.2006 * (0.1151)

Spouse in work (lag) 0.2973 ** (0.1310)

Permanent (lag) -1.0042 *** (0.1490)

Part-time work (lag) -0.9019 ** (0.3840)

Constant -3.7318 *** (0.2385) 0.8215 ** (0.3978) -4.3874 *** (0.5441)

Observations 7019 1823 611

Pseudo R2 .0751 .0196 .138

AIC 2180 1371 441

BIC 2.24e+03 1.40e+03 463.05145

ll -1082 -679 -215
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Table 10. Probability of being a public employee - Females

(1) (2) (3)

In work not as employee in In work as employee in Not in work last year
the public sector last year the public sector last year

University 1.5822 *** (0.1681) 1.0250 *** (0.2105) 2.3636 *** (0.3023)

Upper secondary 0.3667 ** (0.1437) 0.8274 *** (0.1784) 1.1014 *** (0.2623)

Age 0.1696 *** (0.0551) 0.0303 *** (0.0083) 0.0616 *** (0.0106)

Age2 -0.0014 ** (0.0007)

N. of children 0-11 0.3845 *** (0.1218)

Permanent (lag) -1.1605 *** (0.1290)

Part-time work (lag) -1.0952 *** (0.1646)

Constant -6.4709 *** (1.1062) 0.1873 (0.4244) -4.4933 *** (0.5013)

Observations 3998 2545 711

Pseudo R2 .0925 .0649 .111

AIC 2127 1488 675

BIC 2.17e+03 1.53e+03 693.543

ll -1058 -737 -334

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

Table 9 and Table 10 present the estimates for men and women respectively. The regressions are once again carried
out separately for three different subgroups, namely individuals who at time t-1 were:

� in work as employees in the public sector (Model 2 in the tables);

� in work but not as employees in the public sector (Model 1);

� out of work (Model 3).

The main patterns that can be noticed are the positive influence of higher levels of education and of age on the prob-
ability of being an employee working in the public sector rather than in the private one. Individuals who were already
working in the public sector but part-time have a lower probability of being employed in the same sector than those
who has a full-time arrangement.Those who were working but not as public employees are less likely to be in this sit-
uation at time t, if they were employed with a permanent contract, clearly because of a lower probability to leave a job
with an unlimited duration.

The second feature to be imputed is the duration of contract. As in the previous case, regressions are carried out sep-
arately by gender, and for individuals who at time t-1 were:

� in work as employees with a permanent contract (Model 3 in Table 11 and Table 12);

� in work but not as employees with a permanent contract (Model 2);

� out of work (Model 1).

A higher level of education and age help individuals who already had a permanent job last year to maintain it. Among
men who were in work but without such a contractual arrangement at time t-1, and are employees at time t, the for-
merly self-employed have the lowest probability of being so with a permanent contract, while former parasubordinate
workers have the higher chances; this could once again be an indication that parasubordinate work can represent a
port of entry to stable employment, at least for men. Accrued work experience is positively related to the probability
of having a permanent contract for all subgroups of workers.
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Table 11. Probability of being a permanent employee - Males

(1) (2) (3)

Out of work last year In work but not with a Permanent job last year
permanent job last year

University 0.6113 *** (0.2110)

Upper secondary 0.4917 *** (0.1185)

Age 0.1383 *** (0.0376)

Age2 -0.0017 *** (0.0005)

N. of children 12-15 -0.3597 ** (0.1546)

Work experience 0.0373 *** (0.0096) 0.0682 *** (0.0213) 0.0548 *** (0.0119)

Work experience2 -0.0014 ** (0.0006)

Part-time work (lag) -0.5200 ** (0.2112)

Parasubord. (lag) 0.5245 ** (0.2365)

Employee (lag) 0.3227 * (0.1832)

Other inactive (lag) 0.5022 * (0.2895)

Constant 0.1512 (0.1320) -0.4754 ** (0.2298) -0.7707 (0.7040)

Observations 611 1073 7769

Pseudo R2 .0292 .0167 .0447

AIC 773 1451 2752

BIC 786.2691 1.48e+03 2.80e+03

ll -384 -719 -1369

Table 12. Probability of being a permanent employee - Females

(1) (2) (3)

Out of work last year In work but not with a Permanent job last year
permanent job last year

University 0.5513 *** (0.1955)

Upper secondary 0.6416 *** (0.1416)

Age -0.0204 * (0.0107) 0.1294 ** (0.0504)

Age2 -0.0014 ** (0.0006)

Married/cohabiting 0.1860 * (0.1092) -0.1325 * (0.0763)

N. of children 0-11 0.2329 * (0.1298) -0.3193 *** (0.1029)

N. of children 12-15 -0.3237 (0.1973)

Spouse in work (lag) 0.2301 * (0.1365)

Work experience 0.0331 *** (0.0122) 0.0549 *** (0.0129)

Work experience2 0.0009 ** (0.0004)

Permanent (lag)

Unemployed (lag) -0.3742 ** (0.1679)

Other inactive (lag) 0.6575 *** (0.2546)

Constant -0.2529 (0.1911) 0.3829 (0.3032) -0.9636 (0.9218)

Observations 711 1088 5455

Pseudo R2 .0442 .0117 .0533

AIC 946 1497 2109

BIC 973.5117 1.52e+03 2.17e+03

ll -467 -744 -1045

Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01.

Source: T-DYMM - own calculations
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The last job characteristic that needs to be assigned to employees concerns working time arrangements, i.e. whether
they work part-time or full-time. Part-time work is found to be less common among workers with permanent jobs. For
women, socio-demographic factors have an impact: having children significantly increases the probability of working
part-time, while having higher educational qualifications lowers it.

Table 13. Probability of being a part-time worker 

(1) (2)

Males Females

University -1.1201 *** (0.0937)

Upper secondary -0.4586 *** (0.0643)

Age -0.0061 * (0.0032)

Married/cohabiting -0.4213 *** (0.1039)

N. of children 0-11 0.5697 *** (0.0443)

N. of children 12-15 -0.3690 * (0.2156) 0.2727 *** (0.0849)

Spouse in work -0.2731 * (0.1482) 0.4266 *** (0.0621)

Permanent contract -1.4669 *** (0.1310) -0.5056 *** (0.0772)

Constant -1.6112 *** (0.1784) -0.6929 *** (0.1454)

Observations 9733 7544

Pseudo R2 .121 .0748

AIC 2846 7638

BIC 2.90e+03 7.71e+03

ll -1416 -3809

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

For individuals who are in work but not as employees, an assignment to one of the two alternative work states has to
be decided.This is done by estimating the probability of being a parasubordinate worker – given that the individual is
employed but not an employee. Self-employment is therefore treated as a residual category.

The relevant estimates are presented in the following tables. Once again, they are implemented separately for four
alternative states of origin, the same as for the equations concerning the propensity to be an employee:

� in work as a parasubordinate last year;

� in work as self-employed last year;

� in work as employee last year;

� out of work last year.

The first two regressions are carried out separately for men and women, while the latter are estimated without disag-
gregating by gender due to sample size.

Table 14.Probability of being a parasubordinate worker having been a parasubordinate or self-employed last year – Males 

(1) (3)

Parasubordinates last year Self-employed last year

Age2 0.0005 *** (0.0001)

Work experience 0.0239 *** (0.0072)

Work experience2 -0.0014 *** (0.0003)

Ln(duration) -0.5525 *** (0.0721)

Ln(duration)2 0.3556 *** (0.0709)

>>>
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Table 14 >>> 

(1) (3)

Parasubordinates last year Self-employed last year

Age2 0.0005 *** (0.0001)

Spouse in work (lag) 0.5371 *** (0.1346)

Constant 1.5242 *** (0.1966) -4.3543 *** (0.1498)

Observations 2137 29287

Pseudo R2 .04 .0255

AIC 1257 2657

BIC 1.28e+03 2.70e+03

ll -624 -1324

Table 15.Probability of being a parasubordinate worker having been a parasubordinate or self-employed last year – Females

(2) (4)

Parasubordinates last year Self-employed last year

University 0.8754 *** (0.3059)

Age -0.1982 * (0.1111)

Age2 0.0026 * (0.0014) -0.0003 (0.0002)

Married/cohabiting -0.5296 ** (0.2427) -0.9767 * (0.4995)

N. of children 0-3 0.5471 * (0.3080) -1.1522 ** (0.5090)

Work experience 0.0928 * (0.0481)

Work experience2 -0.0020 (0.0014)

Ln(duration) 0.5516 *** (0.1892) -0.6557 *** (0.1339)

Spouse in work (lag) 0.7854 (0.4813)

Constant 6.1473 *** (2.1044) -4.1478 *** (0.3659)

Observations 1366 17372

Pseudo R2 .0372 .065

AIC 678 984

BIC 714.58745 1.06e+03

ll -332 -482

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

Among workers who were already employed as parasubordinates last year and are not employees at time t, duration in
the state of parasubordinate work increases the odds of remaining in this employment condition this year as well rather
than being self-employed. Similarly, years spent continuously in the state of self-employment up to time t-1 decreases
the propensity of being a parasubordinate rather than in the same working condition of the previous year.Women who
were self-employed last year are more likely to be parasubordinates rather than remaining self-employed if they are
highly educated, and less likely when they are married or cohabiting and when they have kids in pre-school age.

Among workers who were employees last year but not this year, the propensity of being a parasubordinate is higher
for those with a university degree (Table 16); again, the highly educated appear to be relatively more likely to at least
go through a phase of parasubordinate work over their life. Also, the transition from an employee status to parasubor-
dinate work rather than self-employment is less likely the longer the accrued work experience. Finally, it is more prob-
able among women than among men. The same holds also among individuals who were not employed last year and
are working but not as employees this year (Table 17). For this subgroup, the higher the level of educational attain-
ment the lower the probability of being a parasubordinate, and, as a consequence, the higher the chances of being
self-employed. The same is true for more experienced individuals. The formerly unemployed and inactives, on the
other hand, are more likely to be parasubordinates.
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Table 16. Probability of being a parasubordinate worker having been an employee last year – Males and females

(1)

M+F cococo_1d0

University 0.4726 *** (0.1629)

Age 0.1860 *** (0.0580)

Age2 -0.0023 *** (0.0008)

Male -0.7291 *** (0.1119)

N. of children 0-11 -0.2470 *** (0.0859)

Work experience -0.1021 *** (0.0276)

Work experience2 0.0022 ** (0.0009)

Constant -3.2868 *** (0.9688)

Observations 1974

Pseudo R2 .0838

AIC 2018

BIC 2.07e+03

ll -1000

Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

Table 17. Probability of being a parasubordinate worker having been out of work last year – Males and females

(1)

M+F cococo_1inw0

University -0.8642 *** (0.2982)

Upper secondary -0.5266 ** (0.2144)

Male -0.7111 *** (0.1918)

Work experience -0.2043 *** (0.0342)

Work experience2 0.0036 *** (0.0009)

Unemployed (lag) 1.0255 *** (0.2150)

Other inactive (lag) 0.6419 ** (0.2748)

Constant 1.4217 *** (0.4287)

Observations 614

Pseudo R2 0.1397

AIC

BIC

ll -343.1
Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

6.1.2 Estimating gross earnings

Yearly individual labour income gross of personal income taxation is the product of two components: monthly gross
income and months worked.

In order to estimate the first component separately for the three main typologies of worker as well as for men and
women, accounting for individual unobserved heterogeneity, we use a FE estimator on the retrospective AD-SILC
panel. In the simulation program we use actual predicted values of fixed effect for in sample individuals, while for new-
born or out-of-sample individuals we impute this value as a random draw from a normal distribution with the estimat-
ed standard deviation. Since each individual can potentially be employed in more than one category over the life
cycle, he/she must be endowed with a three dimensional residual fixed effect, one for each work category.We assume
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that the value for this residual is perfectly correlated to the value in the prevalent states. In other words, for out-of-sam-
ple individuals, the residual FE is a random draw from a three-variate normal distribution with correlation coefficient
equal to one. The rationale behind this assumption relies on the fact that unobserved time-invariant heterogeneity
typically accounts for ability or soft skills or other characteristics which make the individual constantly above or below
the average. Therefore we consider a sensible assumption that such relative position persists across work typologies
as well.

Moreover, since we want to account for the role of time invariant observed characteristics, which is prevented when
using a FE estimator, due to the within transformation that net them out, we adopt a three stage procedure Fixed
Effects Vector Decomposition (FE-VD) as in Plümper and Troeger (2011) for the estimation of time invariant variables7.

Estimates are carried out using an AD-SILC sample composed of 176,326 observations for 23,893 individuals, once
again followed over the time span 1995-2005. Regressions are carried out separately for males and females, and for
the three main work categories modeled in T-DYMM. In the retrospective panel the work typology of a formally
employed individual was established mainly according to the prevalence of earnings from one of the three work cat-
egories. It should be noted, however, that once a worker is assigned to a category in a particular year, the overall
income he or she earned over that period is attributed to that category; in other words, even if an individual earned
a part of her labour income from a different typology of work, when estimating earnings equations the sum of
incomes from all typologies is used as the dependent variable. Since the model excludes the possibility of a worker
having more than one job or type of job over a year, this was the only way to avoid an underestimation of yearly
labour incomes8.

The covariates used in the analysis are the same as in the section concerning labour market transitions; the only addi-
tional variable is a dummy equal to 1 if the worker has been employed for the whole year, i.e. if she paid at least 50
weeks of contribution to any pension fund. All regressions include time dummies to control for time-variant omitted
variables, in particular yearly variations in earnings due to demand-side factors.

The dependent variable is the logarithm of monthly gross earnings; these are clearly an average of annual earnings,
computed as the ratio between overall labour income earned over the year and the number of months worked over
the period; it should be noticed that this measure of time spent in employment is not based on the actual duration of
a contract, but rather on the number of weeks of contribution to pension funds, as the latter is the relevant informa-
tion as far as the accumulation of pension contributions is concerned.

In the simulation process, real monthly earnings increase with labour productivity over time, through an alignment
with macroeconomic AWG projections as illustrated in Chapter 5.

Table 18 presents equations for male and female employees’ earnings. Regression results are consistent with expecta-
tions and evidence provided by the literature; the higher the level of educational attainment, the higher the level of
monthly gross earnings. Labour income increases, although at a decreasing rate, for age and accrued work experience
(except for women, for whom age has a negative effect on earnings); the presence of children, especially in pre-school
age, has a negative impact on the mother’s earnings.Work in the public sector is associated with a higher level of earn-
ings, while a part-time arrangement clearly produces lower incomes9. Female employees working for the whole year
have a wage premium on those who work less than 12 months.
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7 As explained by the authors, ‘the fevd technique involves the following three steps: in the first step, the procedure estimates
the unit FE by running a FE estimate of the baseline model. In the second step, the procedure splits the unit effects into an
explained and an unexplained part by regressing the unit effects of the time-invariant […] explanatory variables of the orig-
inal model. Finally, the third stage performs a pooled-OLS estimation of the baseline model by including all explanatory time-
variant variables, the time-invariant variables, […] and the unexplained part of the FE vector.’

8 For the estimates concerning parasubordinate workers, the sample has been restricted to include, among individuals
assigned to this work category according to the already mentioned procedure, only those who earned at least 75% of their
overall labour income from parasubordinate work.This subgroup represents 85% of the original group, and we believe it bet-
ter portrays the features of the work typology we wish to represent.

9 It should be remembered that wages are computed without taking the number of hours worked per week into account, as
this dimension is not modeled in the simulation.



Table 18. Earnings equation – Employees (dependent variable: log monthly gross earnings)

(1) (2)

Males Females

University 0.9133 *** (0.0027) 0.8391 *** (0.0044)

Upper secondary 0.3233 *** (0.0014) 0.3523 *** (0.0026)

Age 0.0071 *** (0.0006) -0.0164 *** (0.0011)

Age2 -0.0003 *** (0.0000) -0.0003 *** (0.0000)

Married/cohabiting 0.0062 *** (0.0016)

N. of children 0-3 -0.1222 *** (0.0032)

N. of children 4-11 -0.0457 *** (0.0022)

N. of children 12-15 -0.0266 *** (0.0031)

Work experience 0.0442 *** (0.0003) 0.0548 *** (0.0005)

Work experience2 -0.0002 *** (0.0000) -0.0002 *** (0.0000)

Spouse in work -0.0176 *** (0.0025)

Part-time work -0.3457 *** (0.0042) -0.3839 *** (0.0030)

Public sector 0.0514 *** (0.0026) 0.1107 *** (0.0037)

In work all year 0.0526 *** (0.0028)

Constant 6.9810 *** (0.0106) 7.4188 *** (0.0188)

sigma_u 0.4859 0.5131

sigma_e 0.1882 0.2651

rho 0.8696 0.7893

Observations 75341 51750

Adjusted R2 .86 .766
Standard errors in parentheses. * denotes statistical significance at the 10% level, ** at the 5% level and *** at the 1% level. sigma_u,
sigma_e and rho from first stage FE estimates.
The reference individual is an employee with education below upper-secondary, not married/cohabiting and without children, working
full-time in the private sector. Year dummies are used in the estimates.

Source: T-DYMM - own calculations

Table 19 shows estimates concerning parasubordinate workers10. Again, the well-known concave age profile is found.
Women who are married or cohabiting appear to have an earnings penalty, while having children does not seem to
affect the monthly labour income. Past work experience yields positive returns for men, as does working for the whole
year.
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10 Estimates for parasubordinate earnings are carried out using a simple FE model instead of a FE-VD, since we believe the
estimated effect of the time-invariant observed characteristics, i.e. the level of education, appear to be misleading in this
subsample. Parasubordinate work is still a relatively recent phenomenon, very diversified, and affecting different groups
of individuals in different ways. This work category includes substantially diverse types of workers, the most common dis-
tinction being between young, low-paid collaborators (generally co.co.pro.) and old, well-paid consultants (managers,
board members). The former are on average much more educated than the latter; as a consequence, FE-VD estimates
yield misleading returns to education (even negative for women), which pertain more to the composition of the sample
rather than to a proper causal effect. Projecting such returns in the future would simulate earnings paths that are not
credible, so we decided to rely on simple FE estimates without taking educational attainment into account, modeling a
large share of income variance as unobserved time invariant heterogeneity.



Table 19. Earnings equation – Parasubordinates (dependent variable: log monthly gross earnings)

(1) (2)

Males Females

Age 0.0163 *** (0.0054) 0.0262 *** (0.0054)

Age2 -0.0006 *** (0.0001) -0.0002 *** (0.0001)

Married/cohabiting -0.1184 *** (0.0162)

N. of children 4-11 0.0656 *** (0.0143)

Work experience 0.0420 *** (0.0011)

In work all year 0.1462 *** (0.0161)

Constant 7.4707 *** (0.1125) 6.6715 *** (0.1084)

sigma_u 0.6414 0.5012

sigma_e 0.3469 0.3449

rho 0.7736 0.6787

Observations 2067 1732

Adjusted R2 .82 .734

Standard errors in parentheses. * denotes statistical significance at the 10% level, ** at the 5% level and *** at the 1% level. sigma_u,
sigma_e and rho from first stage FE estimates.
The reference individual is a parasubordinate with education below upper-secondary, not married/cohabiting and without children.
Year dummies are used in the estimates.

Source: T-DYMM - own calculations

Table 20. Earnings equation - Self-employed (dependent variable: log monthly gross earnings)

(1) (2)

Males Females

University 1.5934 *** (0.0075) 0.8993 *** (0.0087)

Upper secondary 0.4340 *** (0.0039) 0.2979 *** (0.0049)

Age -0.0752 *** (0.0003) -0.0647 *** (0.0003)

Married/cohabiting 0.0472 *** (0.0039)

N. of children 0-3 -0.0402 *** (0.0060)

N. of children 4-11 -0.0155 *** (0.0037)

N. of children 12-15 -0.0093 * (0.0051)

Spouse in work -0.0283 *** (0.0043)

Work experience 0.1072 *** (0.0007) 0.0820 *** (0.0009)

Work experience2 -0.0006 *** (0.0000) -0.0005 *** (0.0000)

Constant 8.2626 *** (0.0103) 8.2215 *** (0.0143)

sigma_u 0.8411 0.7603

sigma_e 0.3082 0.2724

rho 0.8816 0.8862

Observations 29479 15957

Adjusted R2 .797 .841

Standard errors in parentheses. * denotes statistical significance at the 10% level, ** at the 5% level and *** at the 1% level. sigma_u,
sigma_e and rho from first stage FE estimates.
The reference individual is a self-employed with education below upper-secondary, not married/cohabiting and without children. Year
dummies are used in the estimates.

Source: T-DYMM - own calculations
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Among the self-employed (Table 20), we find strong evidence of an education premium, while unlike previous regres-
sions, the older the individual, the lower monthly earnings appear to be. This effect is however compensated by work
experience, yielding positive (but decreasing) returns.

Married/cohabiting men show an earnings premium, while for women, family-related characteristics appear to have a
negative effect; this is exerted both by the presence of children, again especially in pre-school age, and by the hus-
band’s employment status.

Once a monthly wage has been assigned to a worker, in order to compute the level of yearly earnings it is necessary
to establish whether the individual worked for the whole year (which, as reported above, is also found to influence the
level of monthly earnings) and, if not, for how many months.

In the model, the group of individuals working all year is identified in two ways. Firstly, two categories of workers are
assumed to be working constantly, and are therefore automatically assigned a whole year of work; these are the self-
employed and employees holding a permanent contract. For workers other than those falling within these two
groups, i.e. for atypical workers, a logistic regression establishes the probability of working the whole year, separately
for men and women (Table 21). For both, the propensity to work constantly throughout the period is higher the high-
er the level of educational attainment, and the more work experience has been accrued. Parasubordinates show a
higher likelihood when compared to temporary employees, as do workers of the public sector with respect to those
employed in the private one.

Table 21. Probability of being in work all year

(1) (2)

Males Females

University 0.7032 *** (0.0670) 0.7410 *** (0.0579)

Upper secondary 0.4094 *** (0.0434) 0.4714 *** (0.0454)

N. of children 0-3 0.2034 *** (0.0552)

Work experience 0.0263 *** (0.0073) 0.0431 *** (0.0077)

Work experience2 -0.0003 (0.0002) -0.0013 *** (0.0003)

Spouse in work (lag) 0.4467 *** (0.0488)

Parasubordinate 0.7548 *** (0.0550) 0.1534 *** (0.0578)

In work (lag) 1.6392 *** (0.0580) 1.3271 *** (0.0532)

Public sector 3.1447 *** (0.0532) 2.7808 *** (0.0407)

Constant -2.2443 *** (0.0692) -2.3334 *** (0.0676)

Observations 20458 22521

Pseudo R2 .316 .31

AIC 16368 19323

BIC 1.64e+04 1.94e+04

ll -8174 -9653
Standard errors in parentheses * p<.10, ** p<.05, *** p<.01

Source: T-DYMM - own calculations

For individuals who are not assigned to a ‘work all year’ status, a second equation determines the number of months
worked. The relevant regressions are carried out on a subsample of 12,591 observations, covering 6,250 individuals.
The technique used is the same adopted for the estimation of monthly labour incomes, i.e. FE-VD models. As for earn-
ings, actual predicted fixed effects are then imputed to in-sample workers to account for individual unobserved het-
erogeneity in the simulation. For newborn and for out-of-sample individuals, fixed effects are generated as a random
draw from a normal distribution with the estimated standard deviation.

A higher level of education tends to be associated with a longer period of work over a year; among atypical men,
accrued work experience increases the number of months worked, at a decreasing rate. Women with young children
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tend to work for a shorter period. Individuals who were in formal employment during the previous year generally work
for more months. Finally, other things being equal, the number of months worked tends to be smaller among parasub-
ordinate women than among females with a job as temporary employee, suggesting that the risk of blank periods of
contribution over a year is higher for those in parasubordinate work.

Table 22. Number of months worked

(1) (2)

Males Females

University 0.8466 *** (0.0813) 0.7126 *** (0.0666)

Upper secondary 0.6280 *** (0.0498) 0.7143 *** (0.0497)

Age 0.1704 *** (0.0032)

N. of children 0-3 -0.6921 *** (0.0527)

Work experience 0.2300 *** (0.0081)

Work experience2 -0.0057 *** (0.0003) -0.0037 *** (0.0001)

In work (lag) 0.7082 *** (0.0531) 1.1417 *** (0.0494)

Parasubordinate -0.8229 *** (0.0564)

Constant 4.4894 *** (0.0619) -0.2578 ** (0.1156)

sigma_u 2.8620 1.8805

sigma_e 2.4741 2.3766

rho 0.5723 0.3850

Observations 5542 7049

Pseudo R2

AIC 21441 27873

BIC 2.15e+04 2.79e+04

ll -10714 -13927
Standard errors in parentheses. * denotes statistical significance at the 10% level, ** at the 5% level and *** at the 1% level. sigma_u,
sigma_e and rho from first stage FE estimates.
The reference individual is a temporary employee with education below upper-secondary and without children.

Source: T-DYMM - own calculations

6.2 Simulation results

6.2.1 Some aggregate dynamics

The overall employment rate simulated by the model follows the path traced by the alignment process described in
Chapter 5. In the baseline scenario, no particular trend can be noticed for young (i.e. those aged between 15 and 24)
and prime-age (aged 25-54) individuals. For both men and women, very small changes in employment rates are found
for these age groups, often only as adjustments to the economic crisis that we take into account in the alignment
process. On the contrary, noticeable patterns affect older workers, mainly as a result of the reforms in the pension sys-
tem raising the age requirement for old-age pensions and tightening the requirements for early retirement.

The lack of workers in the older age groups in the first years of simulation is a direct consequence of the assumption
that work and retirement are two mutually exclusive states in the model. As a matter of fact, as of now the model does
not allow for working pensioners, while AWG projections take into account labour supply by retirees as well. For men,
this implies an employment rate for those aged 60 to 64 and especially 65 to 69 which is in the simulation from 3 to
10 percentage points lower than the projections in the first 10/15 years of simulation. For the former age group, this is
due to the lower age requirement connected to the possibility of early retirement in case a certain level of seniority
has been accrued; for the latter, the threshold of 65 years of age for old-age retirement at the beginning of the period
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represents an even stronger determinant of the discrepancy between simulation and AWG projections. For women,
the difference is even higher (above 10 percentage points) for the age group 60-64, especially until 2010, when the
female age requirement for old-age pensions was around 60. Unlike men, the gap is lower for women in the higher
age group (65-69), as employment among retired women is less common.

Men aged between 55 and 59 show an increase in the ER by 15 percentage points over the simulation period, at the
end of which 3/4 of individuals are in work. As can be noticed in Figure 3, however, the most significant changes are to
be found in the higher age groups; the rate for males aged 60-64 doubles, while for those between 65 and 69 years of
age it reaches 23%, starting from zero for the abovementioned reasons.

Figure 3. Evolution in employment rates for older workers by age group – Males

Among women, more age groups are involved in changing patterns in employment rates, as a clear increase is
observed for all females aged 50 and above (see Figure 4). Females in their fifties reach on average an ER above 60%,
with a rise that is particularly significant for women aged 55-59, whose employment probability is almost twice as high
at the end of the simulation than at the beginning.The sharpest increase is of course found for women in their sixties;
at the beginning of the period the employment rate for this age group is zero, as the age requirement for old-age pen-
sion is 60. At the end of the simulation, more than half the females between 60 and 64 are employed; among those in
the higher age group, the share of working individuals is almost 20%.

Figure 4. Evolution in employment rates for older workers by age group– Females
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These trends obviously exert an impact on the age composition of the employed. Taking into account the population
aged between 15 and 69, among men the share of working individuals aged 55 and above doubles between 2010 and
2059, rising from 14 to almost 27.7%.

Figure 5. Age structure of the working population – Males

The upsurge is even more pronounced among females, for whom the share of older workers in total employment is
more than three times as high in 2059 than in 2010 (29 and 9% respectively).

Figure 6. Age structure of the working population – Females 

As abovementioned, these trends are aligned using AWG projections, where the employment rate of older workers
incorporates the impact of recent pension reforms.11 Despite the forecasted increase in employment rates, however,
a significant evidence is provided by the simulation.
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11 The Cohort Simulation Method (CSM) is used to project participation rates (see Carone, 2005). The methodology was initially
developed at the OECD, see J.-M. Burniaux, R. Duval, and F. Jaumotte (2003).
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The main consequence of the tightening in the requirements for retirement eligibility, and in particular of the rise in
statutory retirement age, is the widening of the pool of individuals who are involved in labour market transitions, i.e.
individuals who are in the labour force or inactive other than retired. As a matter of fact, the share of working age indi-
viduals (i.e. between 15 and 69) who are retired displays a distinct drop over the period covered by the simulation; pen-
sioners are around 1/5 of this group in 2010, while in 2059 they represent only 10% and 3% for men and women
respectively12. AWG projections, however, envisage that only part of older individuals will actually be in employment;
consequently, the remaining portion will end up in unemployment or forms of inactivity other than retirement. Figure
7 and Figure 8 clearly show that the declining share of pensioners among working age individuals results in a sharp
increase in out-of-work persons. The picture is particularly worrisome for women: from 2030 onwards, 40% of females
aged 15 to 69 are either unemployed or out of the labour force.

Figure 7. Composition of population 15-69 by broad category – Males 

Figure 8. Composition of population 15-69 by broad category – Females
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12 The higher share of retired individuals among men than among women in the final period of simulation is due to the higher
likelihood of males to fulfill the requirements for early retirement.
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As far as the composition of employment by work typology is concerned, no exogenous pattern has been imposed in
the simulation; the relative share of each of the three categories in total employment is therefore let free to adjust
according to individual propensities estimated through the equation parameters illustrated earlier in the Chapter. As
emerges from Figure 9, no significant change takes place for men; a small decline in the incidence of self-employment
couples with modest increases in the shares of the remaining work categories. Analogous trends are observed among
women, where however the replacement of self-employed with employees is slightly more evident (Figure 10).

Figure 9. Employment by work typology – Males 

Figure 10 . Employment by work typology – Females
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6.2.2 Distributional dynamics

The figures in this section show the evolution over the simulation period of male and female gross yearly earnings dis-
aggregated by work status.We distinguish here four categories, starting from the usual three work typologies but fur-
ther distinguishing between permanent and temporary employees. Three points in time are considered, 2010, 2030
and 205013.Tables 23 and 24 report mean and median labour incomes of each work category for the three years taken
into account. Figure 11 and Figure 13 display boxplots of the same figures highlighting the relative evolution of
incomes for each work status over time

Table 23. Mean and median labour incomes by work category and year – Males

Permanent Temporary Parasubordinates Self-employed
employees employees

Mean 2010 28,340 21,051 29,397 20,431 

2030 41,496 28,771 37,717 33,515 

2050 56,708 37,907 53,759 52,945 

Median 2010 26,392 19,133 23,305 16,701 

2030 38,923 24,062 30,058 25,762 

2050 49,573 31,427 41,936 36,791 

Source: T-DYMM – own calculations

Table 24. Mean and median labour incomes by work category and year – Females

Permanent Temporary Parasubordinates Self-employed
employees employees

Mean 2010 22,873 17,514 12,957 13,729 

2030 33,963 23,927 17,231 21,750 

2050 46,855 28,699 25,169 31,554 

Median 2010 21,175 15,646 11,251 11,417 

2030 31,363 19,398 16,574 17,659 

2050 40,848 22,230 22,324 24,107 

Source: T-DYMM – own calculations

Self-employment represents a work category with rather peculiar features in Italy. First of all, it is characterized by very
high levels of tax evasion. For both men and women, the self-employed are the work typology with the lowest
declared incomes on average; analyzing their distribution, however, can be misleading because of the strong risk of
underreporting, as suggested by the high shares of individuals paying the minimum contribution especially in some
categories (e.g. craftsmen and dealers). This does not invalidate our study, where labour incomes are relevant only for
the pension contribution they generate. Secondly, self-employment in recent years came to include ‘false’ self-employ-
ment, a working condition that despite the formal classification, has all the features of parasubordinate or sometimes
even subordinate work, including economic dependence and fixed working time arrangements; in these cases, the
worker opts for – or is forced into – self-employment to reduce the tax and social security burden for the employer,
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who with this work arrangement can also benefit from an increased flexibility.The presence of such workers in this cat-
egory contributes to lowering the average level of income, as they are basically rather low-paid collaborators.

More significant information can be drawn from the distributions concerning the other work categories. The level of
yearly earnings show that the distinction between permanent and temporary employees is very appropriate; as could
be noticed in Table 18, no wage rate difference emerged from the AD-SILC estimates when considering monthly
labour income; on the other hand, strong dissimilarities arise when we analyse the months of work over the year, as
temporary employees obviously present a higher risk of career fragmentation than permanent ones. The yearly
incomes presented in the figures and tables in this section combine both dimensions, and emphasize the distinctive
features of the two categories.

If we concentrate on the situation in 2010, we notice from data presented in Figure 11 and Table 23 that among men
the average annual labour income of temporary employees is 26 percentage points lower than that of permanent
ones; parasubordinates’ earnings, on the other hand, are on average 4% higher than the mean permanent employee’s
income. Among atypical workers, the relative position of temporary employees appears therefore much worse than
that of parasubordinates. It should be noted, however, that the standard deviation for the latter is much higher; if we
consider median instead of mean incomes, the gap between the two categories narrows significantly: median para-
subordinate and temporary work earnings are respectively 88% and 72% of permanent employee labour incomes.This
is very clear in Figure 11: the box plots displayed show median income levels that are very close for the two groups,
while mean incomes (represented by the circles) differ. This can be easily explained by the very diversified nature of
parasubordinate workers: as abovementioned, this category includes substantially different types of individuals, the
most common distinction being between young, low-paid collaborators (generally co.co.pro.) and old, well-paid con-
sultants (managers, board members).

These relative positions of the two components of atypical work appear to persist over the simulation period; earnings
of parasubordinates remain rather close to permanent employees’ income, their mean income being 95% of the refer-
ence category in 2050, the median 85%.Temporary employees, on the other hand, appear to increase the gap with the
reference category, with labour incomes that reach in 2050 only around 2/3 the level of their permanent counterparts.
The number of months worked over the year contributes to explaining these diverse patterns; as shown in Figure 12,
the probability of working all year is much higher among parasubordinate men than among temporary employees,
the respective shares being 70 and 58%. More than one fifth of the latter work six months per year or less; among para-
subordinates, the proportion is 14%.
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Figure 11. Gross earnings of males – Distribution by work status over time (Euros 2005)



Figure 12. Months of work - Males

Turning to female workers, the relative position and evolution of earnings from permanent and temporary employees
is rather similar to the one described for men; in 2010, the mean and median incomes of temporary employees are
respectively 77 and 74% that of female permanent employees, in 2050 they drop to 61 and 54%. The relative position
of parasubordinate women, on the other hand, is consistently worse than for their male counterparts. Mean and medi-
an female incomes for all work statuses are systematically lower than male ones over the entire simulation period;
however, this is particularly evident for women in parasubordinate work: their mean incomes are around 45% those of
men, median ones around half. When compared to their male counterparts, female earnings from parasubordinate
work display a significantly higher concentration, and their standard deviation is much smaller than that of males.

Another significant difference between men and women can be found in the number of months worked per year; the
share of women working all year among temporary employees and parasubordinates is lower than for their male
counterparts (54 and 50% respectively), the gender differential being particularly relevant (20 percentage points) for
the latter. The share of women working six months or less is as a consequence much higher, around 1/4 in both cate-
gories. Unlike men, women in these two work statuses display a very similar distribution of the number of months
worked (Figure 14).
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Figure 13. Gross earnings of females – Distribution by work status over time (Euros 2005)
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Figure 14. Months of work - Females
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CHAPTER 7

The Pension Module and distributional outcomes

The pension module of T-DYMM simulates ordinary old-age and early retirement pension benefits (seniority pensions)
for employees and parasubordinates – in the private and public sector – and for the self-employed.

In addition to “pure” pensions, the model computes other types of benefits:

� minimum integration for individuals enrolled wholly or pro quota in the earning related scheme when their
benefits are below the minimum level;

� social assistance benefits;

� survivor pensions, paid to the retiree’s widow(er);

� disability pensions paid to workers whose earning capacity is reduced due to illness.

This chapter presents an overview of the institutional framework of public pensions in Italy, focusing on the rules for
calculating the “pure” pension benefit under different regimes and on the eligibility criteria for retirement, as well as
on the other typologies of pension benefits simulated in the model. The structure and the simplifications adopted in
T-DYMM are described.

7.1 Institutional framework 
Italy underwent several pension reforms in the last two decades. In 1992, a parametric reform was adopted, which
among other things changed the indexation of pension benefits from earnings’ growth to inflation and lengthened
the period over which pensionable earnings were computed. From 1995 onwards, the two main dimensions along
which the Pay-As-You-Go schemes have been reformed are the rules for computing pension benefits and eligibility
requirements in terms of age and contribution seniority.

In particular, for younger workers it changed from an earnings related to a notional defined contribution method of
calculation. More recent pension reforms approved over 2010-2011 (Laws No. 122/2010, No. 111/2011, No. 148/2011
and the “Stability Law” for 2012 No. 183/11) have contributed to significantly raise the statutory retirement age.1 As a
consequence, Italian workers - both women and men - will retire at 67 years and 7 months (or 68 years and 1 month if
self-employed) by 2026, taking into account both the effect of the ‘windows mechanism’2 as well as the increase in
retirement age due to gains in life expectancy.3 This reform process has further strengthened the endogenous capac-
ity of the Italian public pension system to counteract undesirable financial effects arising from the population ageing.
This capacity is due to the periodic (every three years) update of transformation coefficients, which pension benefits
calculation is based on (Law No. 335/1995 as replaced by Law No. 247/2007).

1 While designing the Pension Module and writing this Section of the report, the latest pension reform enacted by the Monti
Government had not yet been approved so simulation results were obtained applying the existing legislation as of Maxi
Emendamento to Stability Law (November 15, 2011), and therefore does not include the Fornero Reform. Up to 2011, the
model implements the pension systems which were in force in each year. Simulations incorporating the latest reform will be
soon available on the website http://www.tdymm.eu.

2 The so-called ‘windows mechanism’ was introduced in 2010 and removed with the Fornero Reform. As a consequence, the
model simulations still take into account the windows mechanism.

3 The adjustments of the age requirements to the lifespan increases are based on the central demographic scenario elaborat-
ed by ISTAT which envisages: a lifespan increase by 2050 of 6.4 years for men and 5.8 years for women compared to 2005; a
fertility rate converging to 1.58 and a net flow of migrants slightly under 200 thousand units per year.



7.2 The rules for calculating the pension benefit according to different regimes
According to the reform enacted in 1995 (Law No. 335/1995) workers are split in three pension regimes on the basis
of their accrued seniority on 31st December 1995.Thus, the retributivo regime holds for individuals with at least 18 years
of contribution seniority at that date; the pro-rata regime holds for individuals with less than 18 years of contribution
seniority and finally the contributivo regime is applied to persons starting to pay social security contributions after 1
January 1996.

The retributivo regime

In the retributivo regime, pensioners receive a wholly earnings-related benefit. According to this regime, pension ben-
efits are linked to paid salaries at the end of the worker’s career; the pension benefit upon a defined benefit (DB) rule
is calculated as: PDB=c*AC*E(w), where c is the conversion rate, AC are the years of seniority accrued over the working
career, and E(w) are the pensionable earnings expressed as an average of the last part of career.

For Italy, the rule for the computation of the benefit is

PDB=coeff_a * CA* Quota A + coeff_b1 * CB* Quota B1

Where coeff_a and coeff_b1 are the conversion rates (which decrease with increasing income classes, as shown in
Tables 4 and 5), C represents contribution seniority respectively before (CA) and after (CB) 1992, Quota A is the average
of yearly labour incomes over the last 5 years of work, and Quota B1 is the average of yearly labour incomes over the
last 10 years of work. For the purposes of the calculation, CA+CB cannot exceed 40 years.

These quotas apply to public and private employees, but as a simplification we use the same computation rule for the
self-employed as well.

The pro-rata regime

To allow for a gradual transition from the retributive system to the NDC system, the Italian law has defined a tran-
sitory regime according to which the retirement benefit is computed pro-quota by using the old DB formula for
contribution seniority accrued before 1995, and the new contribution-based formula for seniority accrued after-
wards.

In the pro-rata regime, retirees receive a mixed benefit computed pro quota (according to the contributory life spent
before and after 1995 over the total seniority) by a weighted average of pension benefits resulting in earnings related
and NDC schemes, where weights are, respectively, years worked until and after 1995.

The Italian law distinguishes two cases according to the amount of seniority accrued by the end of 1992:

1. If accrued seniority in 1992 is between 15 and 18 years:

PPR = coeff_a * CA * Quota A + coeff_b1 * CC * Quota B1 + PNDC

Where PNDC is the benefit as computed according to the contributivo regime and applied to contributions
accrued post-1995, and CC represents contribution seniority accrued between 1993 and 1995.

2. If accrued seniority in 1992 is smaller than 15 years but positive:

PPR = coeff_a * CA * Quota A + coeff_b2 * CC * Quota B2 + PNDC

Where coeff_b2 is defined in Table 5, Quota B2 is the mean of earnings over the entire working life (comput-
ed as the ratio between total labour incomes and the number of years of actual work over the individual’s
life)4.
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The contributivo regime

In the contributivo regime, retirees receive a benefit wholly based on the NDC formula. Every year, paid contributions
are cumulated and virtually capitalized according to a specific growth rate; at the end of the working life they are trans-
formed in an annuity stream through transformation coefficients depending on retirement age.

The amount of pension benefit based on a defined contribution (DC) rule is computed according to the following
formula: PNDC=ε*MC, where ε is the conversion coefficient and MC are the individual pension savings, which depend
on years of seniority accrued over the working career, the contribution rate and the return rate on pension contribu-
tions.

For Italy, the benefit is computed as follows:

PNDC t = MCt * Cx /100

where Cx is the transformation coefficient (inversely related to life expectancy and therefore a function of retirement
age x) and MCt are pension savings, i.e. the accrued actualized contributions, calculated as:

where contrib is the amount of yearly contribution and t is the return rate on pension contributions, set at the five-
years moving average of the annual GDP growth rate.

Yearly contributions (contrib) are calculated by applying contribution rates to gross labour income. These rates vary
according to the work category; employees have a percentage of contribution of 33 per cent, whereas for parasub-
ordinate workers the same has evolved over time from a minimum of 10 in 1996 to a maximum of 27 per cent from
2012 onwards. As far as the self-employed are concerned, the contribution rate is 20%, but with a minimum yearly
contribution of 2,626 euros in 20055. For individuals in the transitory and new regime, there is a maximum amount
of pensionable earnings per year which is set by law to 84,049 euros in 2005. Both this maximum level of yearly con-
tribution and the abovementioned minimum contribution for the self-employed are updated according to the
growth rate of GDP.

As mentioned before, the accrued contributions must be actualized by considering the growth rate of the economy.
According to the Italian law the actualization rate is the 5-year moving average growth rate of nominal GDP; this has
been applied to the past contribution history of individuals recorded in the administrative dataset; in the simulation,
considering that T-DYMM does not include inflation, the 5-year average of real GDP as computed by AWG was cho-
sen6.

The transformation coefficients, computed according to life expectancy (without making any distinction between
males and females), are currently those presented in Table 6 in the Appendix. In the original reform (L. 335/1995)
these coefficients were updated every 10 years, while the recent law (L. 247/2007) has shortened the time frame for
review to 3 years. Currently the coefficients for the period 2010-2012 range from a minimum of 4.419 for individu-
als aged 57 to a maximum of 6.790 for individuals aged 70. For the simulation period, analogous coefficients are
computed every three years by using the AWG life expectancy table and applying the formula reported in the box
below.
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BOX - FORMULA FOR THE COMPUTATION OF THE TRANSFORMATION COEFFICIENTS

The transformation coefficients are based on the idea of dividing the amount of actualized contributions
accrued by the number of residual years of survival based on AWG projections.The coefficients are the same
for males and females and thus are derived from the average of life expectancy by age.

In particular the formula is as follows:

where

s=female, male

x=age at retirement (between 57 and 70)

T=maximum age (fixed to 100)

is the actual value of the retirement benefit.

=probability of survival between age x and x+t

The parameters are set to values provided by Ragioneria Generale dello Stato (RGS).

-1)=0.015 (discount rate)

k=correction for anticipated payments (set to 0.4615).

Note that the formula refers to the direct benefit and does not include the possibility of a survivor benefit.
Nevertheless our computation results are very close to the corresponding ones made by RGS in the observed
period 2007-2010.

7.2.1 Retirement eligibility criteria in force in the Italian pension system

Under the legislation in force up to 2011, the statutory retirement age for the entitlement to ordinary pensions is 65
years for men. As of 1 January 2012, the statutory retirement age of women working in the public sector is raised from
61 to 65 as well.The retirement age for women working in the private sector is 60 and it will steadily increase to bring
it in line with the retirement age for all other workers. As already said, by 2026 Italian workers – both women and men
– will retire at 67 years and 7 months (or 68 years and 1 month if self-employed). Old-age retirement is conditional on
a minimum accrued contribution seniority (20 years for both retributivo and pro-rata schemes and 5 years for the con-
tributivo).

Seniority pensions (early retirements) are allowed in the following cases: i) at least 40 years of contribution seniority
without any age requirement; ii) at least 35 years of accrued seniority and an age requirement which is set to gradual-
ly increase from 59 in 2010 to 64 in 2040 for employees and from 60 in 2010 to 65 in 2040 for the self-employed. Having
accrued at least 36 years of contributions entitles workers to be eligible for early retirement one year in advance with
respect to the age thresholds described above (see Tables 7-8 in Appendix for details).

The new law L. 247/2007 introduced a ‘window mechanism’, i.e. established a window between the achievement of eli-
gibility and effective retirement; as a consequence, the actual pay-out of the pension benefit is delayed by 12 months
for employees and 18 months for the self-employed.

Since the model works on a yearly discrete time basis, age requirements for retirement had to be annualized in the
simulation. For the same reason, as a simplification the window for the self-employed applied in the simulation is the
same as for the employees.

166

T-DYMM Innovative Datasets and Models for Improving Welfare Policies

FINAL REPORT

(



7.2.2 Link with survival probabilities 

Starting from 2013, statutory age requirements to access ordinary old-age and seniority pensions, as well as social
assistance benefits, will be automatically increased every three years. The adjustment is applied in line with the
increase in life expectancy at age 65, as measured by Istat with reference to the previous three-year period. The
increase in requirements from 1 January 2013 is established at three months, absorbing the increase in projected life
expectancy which resulted higher (four months). Shorter adjustments of approximately three months are projected
up to 2050. As a result, according to current projections, the cumulative increase by 2050 in statutory retirement age
due to gains in life expectancy is expected to be about 3 years and ten months. In any case, the actual ex post adjust-
ment established by the National Institute of Statistics will be applied. To summarize:

� concerning old age retirement, the effective age of retirement will reach 69 by around 2050;

� concerning early retirement (seniority), the minimum age of retirement will reach 65-66 by around 2050;

� concerning early retirement regardless of age, the seniority requirement (40 years) remains stable over time
at the level established in 2008 (Law No. 335/1995), although the effective access to retirement is delayed
due to the window mechanism.

� concerning the social assistance allowance, the minimum age requirement for eligibility will increase
together with the old-age one, therefore reaching 69 years of age by 2050.

7.3 Other typologies of pension benefits

7.3.1 Survivor pensions

The survivor pension is paid to certain members of the deceased’s family; it is a pensione di reversibilità (survivors’ pen-
sion) if the deceased individual was receiving a direct pension and a pensione indiretta (indirect pension) if at the time
of his or her death the deceased worker was not receiving a direct pension but was fully entitled, with regard to insur-
ance and contributions requirements, to receive an ordinary invalidity allowance or disability pension, or to receive the
old-age pension before 1 January 1993.

According to the Italian system the survivors’ pension, paid to the surviving spouse and children of the deceased pen-
sioner, is staggered according to the personal income of the spouse and the number of children by applying a means
test.

The means test envisages that for a survivor pension the pension is reduced by 25%, 40%, or 50% if the eligible sur-
vivor has annual income exceeding three, four, or five times the legal minimum pension, respectively (the minimum
pension being e 5.465,59 in 2005, i.e. our base year).The means test is not applicable to children that are younger than
age 18, students, or disabled.

The minimum pension supplement evolves with the growth rate of the economy.

The extent of survivors’ pension is given by the application of the rates shown in the table below:

Rates Beneficiary

60% Spouse

80% Spouse with 1 son/daughter

100% Spouse with 2 children

70% Son/daughter

80% 2 children

100% More than 2 children

70% Son/daughter

70% Son/daughter

70% Son/daughter
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Actually the Italian law is more complex, as an allowance is provided also to parents and relatives of first degree, which
we have decided to not implement in the model given the complexity of the rule and the little relevance of the
amount represented.

The children are included in the computation of the rates only if they are not fiscally independent, that by the Italian
law correspond to revenue smaller than 2,900 euros in the base year ( and updated in the simulation period by follow-
ing the growth rate of the economy).

Finally, we should notice that the survivor’s pension is the only case in the model where an individual is allowed to get
a pension benefit while participating to the labor market.

7.3.2 Disability

In the Italian social protection system different benefits are provided to workers, both private and public, with mental
and physical diseases. Summarizing there are two main provisions whose amount is calculated on the basis of accrued
contributions:

1. an Ordinary disability pension, if the worker is unable to work and has at least 5 years of contribution sen-
iority, 3 of which in the 5 years before the application for the disability benefit.The accrued contribution sen-
iority is increased by a further period going from the effective date of retirement and the statutory retire-
ment age and, however, not more than 40 years in total. Entitlement is based on the absence of any other
forms of income, including earnings from self-employment and unemployment benefits.

2. an Ordinary invalidity allowance, if the worker has a permanent reduction (2/3 short) of the ability to
work due to a disability or a mental or physical infirmity or incapacity and at least five years of contribu-
tion, 3 of which in the 5 years before the retirement. The disability allowance is provided for three years
with possibility of renewal. After two renewals, the allowance shall become permanent. When reaching
retirement pension age, the invalidity allowance turns into an old age pension if a) the applicant meets
the insurance period and contributions criteria and b) the applicant stops working (if applicable). In the
event that the allowance amount is less than the minimum pension, it can be supplemented within the
limit of the minimum itself, if the recipient does not have personal incomes exceeding twice the amount
of the social assistance benefit (three times if married). Finally, the disability allowance is compatible with
any work activities.

For the time being, the model is focused on a general disability pension, which constitutes a functional form of inter-
vention to mitigate the effects of a reduction in income earning capacity of the recipient.The benefit is provided only
to persons included in the working age group and is subject to strict income requirements. As for the estimation of
disability pensioners, instead of transition processes the forecast of the number of disabled is obtained by applying
historical probabilities of being invalid, disaggregated by sex and age group. As for the benefit’s amount, it is calculat-
ed on the basis of accrued contributions. In the event that the allowance amount is less than the minimum pension
treatment, it is replaced by the minimum itself. The provision is not conditioned to personal incomes.

7.3.3 Social assistance benefit and minimum pension supplement

As in many advanced countries the Italian Social Protection system consists of many different components whose pro-
grams can be subdivided in contributory and non-contributory benefits. Contributory transfer systems, which include
among others pension and unemployment insurance, limit benefit eligibility to the contributors to particular schemes.
Non-contributory programs instead are financed out of general public revenue. They include social assistance pro-
grams, like family allowance and transfers, and are generally universal. However, receipt of these benefits requires
some form of income test, usually to ascertain that an individual or household is unable to meet basic needs without
support from the State.

More specifically, as far as non contributory programs are concerned, the Italian public pension system provides a min-
imum pension supplement (integrazione al minimo) to individuals enrolled wholly or pro quota in the earnings-relat-
ed scheme and whose benefits are below the minimum level. This supplement to the minimum pensions is means-
tested and provides an amount that is added to individual incomes (pensions of any kind and bringing them to
around six thousand euros per year, as of 2011 - as abovementioned, e 5.465,59 in 2005).
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The means-test for the minimum pension supplement envisages that:

i) single pensioners are entitled to get the whole integration amount if their income is within the limit of the
minimum annual amount (calculated by multiplying by 13 the monthly amount in January).The right to sup-
plement is partial if the personal income is between this limit and twice the annual minimum (calculated by
multiplying by 26 the monthly amount in January). If the income exceeds this second threshold, the rights
to the minimum supplement expire.

ii) if pensioners are married, in addition to personal income you must take into account the spouse’s income,
which, once added to the former, must not exceed four times that of the minimum annual amount (calculat-
ed by multiplying 52 the monthly amount in January).

The provision of the minimum pension supplement does not apply to pensions calculated exclusively with the rules
of the new contribution system; individuals enrolled in the contributivo can however benefit from a social assistance
allowance (Law No 335/1995), which is a welfare provision for Italian citizens who are at least 65 years of age, reside
permanently in Italy and have income lower than the limit laid down every year by law, that for 2011 was established
at 5435.56 euros per year. Since 1 January 1996, the welfare allowance has replaced the welfare pension which, how-
ever, continues to be granted to those who, having met the requirements, applied for it by 31 December 1995

Eligibility depends on income:7 the annual benefit in 2011 is 5435.56 euros for a single pensioner with annual income
less than 5435.56 euros or for a couple with an annual income less than 10871.12 euros. Additional increases are also
foreseen for social assistance pensions, starting from 2008, by way of the so-called ‘social assistance additional lump
sums’ (‘maggiorazioni sociali’) if the applicant is aged 70 or more.

Only 2/3 of the NDC pension are taken into account in the means-test (or the NDC pension minus 1/3 of the social
assistance allowance in case this level is higher than the former). Moreover, the age requirement, according to the
Maxi-Emendamento, is linked to the increasing lifespan as estimated by the National Statistical Institute- Istat. As a
consequence, the age requirement is expected to rise at 68 years and 10 months of age by 2050.

The model also includes additional lump sums for elderly, increasing age limits and family status.

7.4 The structure of the Pension Module

The Pension Module in T-DYMM is divided into two submodules:

1. Pension benefit calculation;

2. Eligibility requirements and retirement decision.

Pension benefit calculation

The prerequisite for these processes is the classification of individuals in the correct pension scheme (retributivo, con-
tributivo, pro rata) according to the amount of contributions accrued in 1995. This is done on the basis of the informa-
tion contained in the retrospective panel, so that individuals in the base year enter the simulation with the pension
regime already assigned. The newly born in the simulation period are automatically assigned to the contributivo.

The Pension Module builds on the process of seniority and contributions accrual, which intervenes every time an indi-
vidual is in employment in the model.When this occurs, seniority increases according to the length of the employment
period in that year, and the relevant contribution rate is applied to gross labour incomes to compute pension savings.

Once these steps are completed, the first submodule computes the potential pension benefit, according to the rules
described above for each pension regime.

In doing so, the past contribution history – both in terms of seniority and pension contributions – of individuals who
were already active in 2005 is taken into account. As explained above, this is possible thanks to the availability of pre-
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cise information in ADSILC concerning the amount and timing of past contributions; these are included in the individ-
ual pension savings, which have been actualized year after year using the 5-year moving average growth rate of nom-
inal GDP.

Eligibility requirements and retirement decision

In the current version of the model (without behavioural response to policy changes), the second submodule is based
on two main elements:

a deterministic transition conditional on achieving necessary requirements for old age pension claiming;

a. a probabilistic decision process based both on consumption smoothing and an absolute living standard for
those who meet the requirements for early retirement (i.e. a combination of age and seniority or a seniority
level above certain thresholds8).

b. Individuals who meet the requirements for old-age retirement are automatically assigned to the status of
retiree starting from the following year (taking therefore into account the window mechanism). Retirement
is an absorbing state; as a consequence, once an individual retires she exits from the labour market and is
therefore excluded from labour market transitions, with no possibility of re-entering9.

Individuals who meet the requirements for early retirement before the statutory retirement age, on the contrary, are
allowed to either retire or stay in the labour market. To this purpose, we disaggregated workers (women and men sepa-
rately) in the retrospective ADSILC panel who were eligible for early retirement in 12 classes with different combinations
of the level of expected pension benefit (measured with reference to the social allowance) and of potential replacement
rate (i.e. the replacement rate received if the worker retires in that moment); we computed retirement propensities for
workers in each group (which are higher the higher the levels of the two factors considered), and used these pre-defined
transition probabilities to simulate the retirement choice of individuals10.Those who are simulated to opt for retirement
will exit the labour market and be retirees the following year (again taking into account the window).

Once an individual becomes a pensioner, the potential pension benefit calculated in the previous submodule
becomes the actual pension benefit. In reality, the individual pension is indexed to inflation only, and therefore con-
stant in real terms since in Italy no wage indexation exists; as inflation is not modeled in T-DYMM, once a new retiree
is attributed a pension, the benefit remains constant over time.

The procedure for the attribution of survivor pensions mirrors the Italian law requirements; eligibility for such benefit
depends on the family status, in particular on family income and the number of components of the family (see
Appendix for more detail). Individuals who receive only a survivor pension benefit are allowed to stay in the labour
market.

A synthetic representation of the T-DYMM Pension module and of how pension rights are attributed is presented in
the flow chart shown in Figure 1.

7.5 Simulation results

7.5.1 General aspects

T-DYMM allows to evaluate future expected developments of pension incomes in the light of adequacy as well as effi-
ciency concerns. Over the next decades, a number of factors will play a role in this field, among which the phasing in
of new pension schemes, changes in coverage and minimum income rules, overcome of earning related pensions, and
trends in labour market participation.
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9 This holds for individuals receiving a disability pension as well.
10 We apply this procedure only to men and women in employment, as we assume that old individuals who are not working

have no incentive to postpone retirement to stay in the labour market because of their lower chances to find a job.



Overall, the share of pensioners over the whole population has been stabilized by recent pension reforms below 30
per cent in the short term (Figure 2). The stabilization is mainly driven by a huge slowdown in female retirement
between 2015 and 2028, while men’s rate is supposed to monotonically rise from 2010 to 2060. Not surprisingly, the
share of women among pensioners lies always above that of men, as a consequence of their longer lifespan. At the
same time, the pattern of newly retired increases but at a decreasing growth rate (Figure 3); thus, the stock of pension-
ers stabilizes from 2050 onwards.

Figure 2. Evolution of pensioners on population
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Figure 1. The attribution of pension rights in T-DYMM
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Figure 3. Evolution of new pensioners on population

Figure 4 gives an idea of long term patterns of newly retired by pension scheme. As expected, the old system is going
to expire by the end of 2028, while the pro-rata regime is expected to rise until 2030, when it will concern 90 per cent
of newly retired, after which it will drop to zero around 2048, when all the stock of newly retired will belong to the con-
tributivo pension scheme. This overlap is due to a long transitional phase of the pension reform enacted in 1995.

Figure 4. Evolution in the share of new pensioners by PayGo scheme

Figure 5 compares two other aggregates: pensioners and workers. The ratio of pensioners to workers (the “support or
dependency ratio”), after reaching 80 per cent is projected to steeply rise between 2030 and 2050 and then be flat
slightly above 100 per cent. However, as far as women are concerned the ratio is well above 120 per cent from 2040
ahead.This is due to two long-term demographic factors: an increased life expectancy after retirement and a decrease
in the fertility rate, that ultimately produce a decline in the number of people in working age. Thus, without adjusting
retirement age, an increased life expectancy increases the number of retirees at any time, since individuals are retired
for a longer fraction of their lives. On the other hand, the declining fertility rate combined with a zero migration sce-
nario produce a decline in number of people in working age (the denominator of the fraction).

Finally, when a higher employment scenario is considered the dependency ratio shifts downward along the entire
time interval, while the baseline and the HP scenario are completely overlapping (Figure 6).The reason of these trends
is quite evident and depends on the ‘employment effect’: while the higher productivity is achieved without a signifi-
cant gain in employment levels, the higher employment scenario is sufficient to raise the working population (espe-
cially female) so to slow down the increase in the dependency ratio which stabilizes around 0.9 since 2050.
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Figure 5. Evolution of dependency ratios

Figure 6. Evolution of dependency ratios across macro scenarios

7.5.2 Results for the average gross replacement rate

As the number of pensioners in Italy is going to increase relative to the number of people in employment, ensuring
adequate pensions on a sustainable basis is a major challenge.

A well-known measure of pension adequacy is the replacement rate (henceforth RR), i.e. the average ratio of first pen-
sion (including old-age benefits, seniority pensions and minimum pensions) to the last positive wage.The replacement
rate provides the possibility to evaluate to what extent current and future pension systems ensure that the elderly
have the resources to preserve their previous living standard when moving from employment to retirement. Being
endowed with a fiscal module, T-DYMM allows the projection of both gross and net figures.

General figures by gender show a significant drop of men’s gross replacement rate (Figure 7) in consequence of which,
from about 2020 onwards, the gross RR is expected to roughly equalize between men and women.

Projected patterns depend on a mix of factors: increase of female labour force participation, the complete phasing in
of the less generous contributivo pension scheme, a higher frequency of atypical careers.When comparing net to gross
figures (Figure 8), the curves are shifted upward converging towards values lying between 65 percent and 70 percent
after 2045.
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Figure 7. Evolution of gross replacement rate by gender

Figure 8. Evolution of net replacement rate by gender

Figure 9. Evolution of gross (left) and net (right) replacement rates by pension scheme
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The left panel of Figure 9 clearly depicts a declining gross replacement rate going from around 0.8 in 2010 to slightly
above 0.6 in 2060 for the whole sample. A disentanglement according to the different pension schemes shows that
the overall declining trend in replacement rates is almost entirely due to the gradual shift from retributivo to contribu-
tivo system: the replacement rate for the latter is on average below 0.65, while for older generations (falling within the
retributivo system) the same is well above 0.75.

The right panel of Figure 9 shows that the general average RR, net of personal income tax, is about 5 percentage points
above the gross figure. Moreover, the redistributive role of tax system can change to some extent the shape of curves
by pension scheme in a non-linear fashion, which would require a multivariate analysis to be disentangled.

These findings can also be seen through a cohort analysis.The evolution by scheme overlaps the evolution across gen-
erations since, due to the different formulas, the older generations (the so called baby boomers, born between 1950
and 1959) are better off retiring as soon as possible, whereas younger generations are penalized in terms of pension
benefits the earlier they retire (Figure 10).

Figure 10. Evolution of gross replacement rates by birth cohort

Figure 11 shows that the gross replacement rate is increasing in contributory years (so called seniority), but also high-
lights its progressive downward shift when moving from the retributivo to the contributivo regime. When the old pen-
sion scheme (retributivo) is considered, the gross replacement rate shows quasi linear increasing trend, while in the new
scheme it increases at an increasing rate. Coherently, the analysis by cohort (see Figure 12) shows that younger gener-
ations that follow under the contributivo regime are those who benefit more, at the margin, by an increasing seniority.

Figure 11. Gross replacement rates Vs. seniority by pension scheme 
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Figure 12. Gross replacement rates Vs. seniority by birth cohort

7.5.3 Minimum income provision for older people

In addition to ‘pure’ pension benefits, the Italian public pension system offers some kind of basic safety net for elderly
who had been unable to either fulfill the contributory requirements or to reach guaranteed minimum pension.
Pensioners enrolled in the old systems (retributivo and pro-rata) can apply for a means-tested minimum pension (sup-
plement to minimum pension, STM), whereas people under the new pension system (i.e. entrants after 1996) are cov-
ered by a kind of social pension, which ensures a minimum level of income during the old age.

The social assistance allowance (SAA) is granted to any resident in Italy older than 65 who does not have a sufficient
contributory record to be entitled to a public pension. The benefit is means-tested and the income threshold for indi-
viduals in 2011 is equal to EUR 5435.56 per year.The social allowance amounts to EUR 418.12 per month for 13 months.
All income thresholds move with GDP growth over time.

Figure 13 shows projected trends of beneficiaries of social assistance allowance and minimum pension supplement as
a ratio of total pensioners. As expected, supplements to minimum increase up to 2030, and then decline following the
rise in the share of contributivo among newly retired. On the opposite, the portion of Social Assistance Allowance (SAA)
beneficiaries over pensioners shows a worrying increasing trend, reaching about 15 per cent in 2060. Overall, the total
beneficiaries11 (of either SAA or STM benefits) more than double between 2010 and 2060 (ranging from 7 to 15 per
cent).

Results emerging from alternative scenarios, i.e. higher employment and higher productivity, can provide some useful
insights. A generalized increase in employment would be an effective way of reducing the overall assistance burden
(see Figure 14).The higher the employment rates in the next decades, with an implied reduced discontinuity in careers,
the lower the need for social assistance pensions in the long run. On the opposite, a higher productivity scenario (with-
out a significant increase in employment rates) would even worsen the social assistance burden as it would raise the
share of eligible pensioners for social assistance: the income thresholds under which individuals are eligible for these
benefits is assumed to grow over time with GDP, while pensions are not indexed to real variables12, thus enlarging the
share of beneficiaries, ceteris paribus.
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11 Please note these projections over-estimate the incidence of social assistance component of pensions due to the absence in
our analysis of capital incomes and labour incomes for working pensioners, which would alter the means-test.

12 According to the Italian law, pensions are indexed to prices only; since this version of the model does not account for infla-
tion, pension benefits remain constant also in nominal terms.

.5
.6

.7
.8

.9
1

gr
o

ss
 r

e
pl

ac
e

m
en

tr
at

e

20 30 40 50
Seniority

 1950  1960

 1970  1980

 1990

Source:T-DYMM - own calculations
quadratic polynomial fit



Figure 13. Evolution in the incidence of social assistance among pensioners

Figure 14. Social assistance pensions across scenarios

7.6 Distributional Dynamics 

7.6.1 Introduction

This section reports a set of common distributive indicators aimed at evaluating future expected developments of
pension incomes in the light of adequacy concerns. A number of factors will play a role in this field: e.g. phasing in of
new pension schemes replacing earning related pensions, changes in coverage and minimum income rules, and
trends in participation in the labour market.

Recent pension reforms will generally translate into an average decline in replacement rates at a given age. The likely
impact of these reforms (all other things being equal) is that the relative income of pensioners will decrease and cov-
erage of minimum income benefits and poverty risk among older people would increase.

At the same time, participation in the labour market directly affects the accrual of pension rights. The projected
increase in female participation in the labour market will translate into a higher accrual of pension rights with two
potential positive effects: a decrease in coverage of social assistance and an increase in pension income (other things
being equal). On the other hand, more flexible employment patterns for some workers are likely to increase the frag-
mentation of their careers, resulting in lower levels of accrued pensions.
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7.6.2 Poverty indicators13

Generally speaking, the poverty incidence among the elderly, calculated on equivalent household labour and pension
incomes, net of personal income tax14, is likely to significantly increase in the future, at a higher rate compared to the
overall population.This trend, so far unknown in Italy, is explained by both an increase in the poverty risk among older
age classes (see Table 1) and an increase in the share of elderly in the population. Poverty incidence is measured by
reference to an income threshold set at 60% of median income.

Comparisons between families of different sizes are allowed by dividing the total family income for a scale factor,
which accounts for the existence of scale economies in family size15. First, we present a relative measure of poverty,
i.e. a poverty rate that reflects the individual/household relative income situation vis-a-vis the general level of income.
The use of a relative approach only, though reflecting a more egalitarian perspective of the society, can give an incom-
plete picture and a misleading evaluation of well-being across different scenarios over time.The ‘poverty gap’ provides
useful complementary information, among relative measures, as it reflects the intensity of poverty (that is the average
distance from the poverty line). However, the best approach should consist of monitoring poverty and the related
social and economic policies using both relative and absolute poverty indicators (Notten and de Neubourg, 2007). An
absolute measure of poverty refers to a set standard which does not depend on current income distribution; in order
to compare poverty across scenarios in absolute terms, we set the absolute threshold at the level of the relative pover-
ty line of the baseline scenario.

In Italy, where poverty risks are higher for the general population than the EU average (EUROSTAT Income poverty and
material deprivation in European countries 2011), so far the poverty risk for pensioners has been lower than the over-
all average across time (see Figure 15 and the left panel of Figure 16). The percentage of population below the pover-
ty line goes from 20 per cent in 2010 to almost 30 percent from 2040 on (Figure 15); the share of poors among retirees,
starting from less than 15 percent, reaches 20 percent by 2020 and then keeps on growing until 2040.

The higher poverty rates for the whole population when compared to retirees are also associated with higher pover-
ty gaps.The lower poverty gap among the retired is strictly related to the design of a minimum income benefit for the
elderly (including an extra-benefit provided for individuals over 70), which makes the equivalent income distribution
within pensioners more concentrated around the poverty line.

Figure 15. Poverty incidence and gap for the whole population
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13 It is worth to remind that the measure of all indicators is calculated with reference to labour and pension incomes only, there-
fore they are not immediately comparable to official statistics carried out on disposable incomes.

14 Social security contributions are not levied on pension income, while income pensions are part of taxable income according
to the general fiscal rules.

15 OECD-modified equivalence scale has been used in this set of analyses.

.1
.1

5
.2

.2
5

.3
p

ov
e

rt
y 

in
ci

d
en

ce
,g

ap

2010 2020 2030 2040 2050 2060
Year

 poverty headcount FGT(0)  poverty gap FGT(1)

Source:T-DYMM - own calculations
60% median income

total net equivalent income, all pop.



Figure 16. Poverty incidence and gap for pensioners

Decomposing the specific poverty risk by age group, at three points in time, Table 1 shows that the Foster-Greer-
Thorbecke class of poverty indices are particularly high for young individuals in all the three points. However, in 2035
a sort of polarization of poverty risk at the extreme ages emerges, with the older three classes (besides the younger)
that, differently from the past, face an increasing vulnerability (though less harsh in terms of poverty gap and its
square, representing inequality among poors).

Table 1. Poverty risk indicators

2015 2035 2058

Age Incidence Poverty Square Incidence Poverty Square Incidence Poverty Square 
group gap poverty gap gap poverty gap gap poverty gap

30- 2.28 3.28 3.79 1.98 2.43 2.60 2.07 2.46 2.59

30-39 1.25 1.61 1.79 1.44 1.80 1.98 1.31 1.41 1.44

40-49 0.90 0.93 0.94 0.86 0.97 1.03 0.88 0.97 1.00

50-59 0.94 1.05 1.10 0.61 0.74 0.80 0.97 1.29 1.42

60-69 0.73 0.48 0.32 0.92 0.99 1.01 1.20 1.53 1.66

70-79 0.67 0.33 0.17 0.80 0.43 0.27 0.64 0.28 0.15

80+ 0.79 0.31 0.13 0.76 0.36 0.18 0.78 0.38 0.22

Source: T-DYMM – own calculations

Figures 17 and 18 compare the baseline scenario with the outcomes of two alternatives, a higher productivity and
higher employment scenario. Interestingly enough, whether a relative perspective is adopted, the HE scenario is the
only one able to change significantly projections of poverty index. Nevertheless, when the whole population is con-
cerned, the poverty incidence is shifted downward at any given time starting from 2012 on; while focusing only on
pensioners, the poverty incidence is shifted upward. The rationale for these opposite effects mostly ground on the
employment gain. In fact, active individuals are relatively better off in this state of the world compared to pensioners
also due to the fact that pensions are not indexed by productivity growth or GDP growth.

Moreover, even though to a lesser extent, the HP scenario as well is able to reduce relative poverty incidence in the
final part of the simulation period in all subsamples, i.e. the entire population, pensioners and new pensioners. Indeed,
the higher productivity at any given time (and other things being equal) ensures increased wages compared to the
baseline scenario thereby reducing the percentage of people at risk of poverty.
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Figure 17. Relative poverty incidence for the whole population across scenarios

Figure 18. Relative poverty incidence for pensioners across scenarios

Finally, poverty incidence is measured in absolute perspective, by setting the poverty lines in the alternative scenarios
equal to that of the baseline. The exogenous threshold, which does not depend on the actual income distribution,
allows ranking family income with respect to an absolute level of monetary satisfaction. Figure 19 indicates that pover-
ty incidence decreases in the HP scenario if we consider the baseline (BL) threshold rather than the HP one itself. The
decline in poverty incidence is even bigger in the HE scenario. In other words, a widespread increase in employment
worsen relative poverty risk for pensioners, as illustrated in previous figures, but the increased risk is counteracted by
an higher absolute level of equivalent income over time for the same group.
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Figure 19. Absolute poverty for all population (right) and pensioners (left) across scenarios

7.6.3 The evolution of inequality

Looking at the whole income distribution, income inequalities are measured by the Gini index – both including and
excluding zero incomes – and are projected over time, with regard to both the general population and retired individ-
uals (Figure 20 and Figure 21). An increase of income inequalities clearly emerges as far as the whole population is con-
cerned, with the Gini index reaching 45 and 37 per cent from 2040 with and without zeros, respectively. The marked
difference between the two indices is due to the fact that out-of-work individuals other than pensioners or disabled
have zero income in this version of the model, as neither social security cushions (such as unemployment benefit) nor
incomes from capital are simulated.

The picture looks slightly better if the analysis is limited to pensioners, whose within-group income distribution is less
dispersed than that of the population as a whole.
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Figure 20. Evolution of Gini index for the whole population



A decomposition of Gini and General Entropy (with parameter 2) indices by age groups at three points in time (Table
2) shows the worsening in income dispersion among the elderly, especially in the middle of the simulation period
emerging from the poverty analysis, also with respect to inequality. At the end of the simulation, besides the younger,
the age group characterized by the highest within inequality is that of 60-69. In the future, this group will consist more
and more of mature-age workers rather than pensioners.This evidence is related to the dynamics of AWG projections,
which, despite envisaging a growing employment rate for this age group due to the increasing mandatory age of
retirement (implying a growth in labour supply for this class of individuals), predict a partial absorption of the aug-
mented labour force.

Table 2. Inequality decomposition by age group: years 2015, 2035 and 2058 

2015 2035 2058

Age group GE(2) Gini GE(2) Gini GE(2) Gini

30- 0.49 0.53 0.56 0.55 0.53 0.55

30-39 0.26 0.39 0.41 0.50 0.37 0.45

40-49 0.20 0.34 0.28 0.41 0.29 0.41

50-59 0.23 0.37 0.26 0.39 0.39 0.48

60-69 0.17 0.30 0.33 0.45 0.49 0.53

70-79 0.17 0.28 0.20 0.33 0.18 0.32

80+ 0.12 0.26 0.23 0.35 0.14 0.28

Source: T-DYMM – own calculations

Comparing the outcomes of different scenarios, Figure 22 and Figure 23 show that only the HE scenario produces a
significant change in the evolution of the Gini, which shifts downward over the entire time interval. In fact, the overall
increase in employment (especially female) reduces inequalities through more widespread labour incomes, also
improving a generalized pension benefit accrual. The same effect, though smaller, can be observed focusing only on
pension incomes. On the other hand, the HP scenario on its own, shifting the whole income distribution towards right,
is not able to reduce income inequality (which is, by definition, a relative measure).
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Figure 22. Evolution of Gini for the whole population across scenarios

Figure 23. Evolution of Gini for pensioners across scenarios

7.6.4 Social sustainability as the future adequacy of pensions with a focus on atypical careers

Given the coexistence of different pay-as-you-go pension schemes, Italy provides a natural laboratory to examine how
different social security arrangements work in different policy and/or macroeconomic scenarios in terms of future ade-
quacy. A pension system fulfils adequacy if it “provide[s] means for individual consumption-smoothing and reduce
inequality and poverty” (Fornero et al., 2009). Moreover, an important feature of pension systems concerns their atti-
tude to smooth (via intra-generational redistribution) particular “uninsurable risks”, such as involuntary discontinuity
of job careers and contribution.

In fact, “A “good” society takes the responsibility for protecting genuinely weak persons. In a life cycle perspective the pen-
sioners as a group cannot be considered weak. But within the group there are people who have never earned enough
income to accumulate a decent pension.Thus, in most countries there is some sort of basic pension.The risk, however, is that
as soon as the connection between contributions and benefits is loosened, the field lies open for rent-seekers demanding
benefits for this and that and jeopardizing the viability of the system.Thus, there is a trade-off between the benefits of using
the system for redistributive aims and the costs of distortion and excess burden” (Kruse, 2000).
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Broadly speaking adequacy and sustainability could be reunited in a more general concept of sustainability which
includes different definitions such as financial, social and political sustainability. In particular, the attitude of a pension
scheme to protect more vulnerable workers can be traced back to the social declination of sustainability and in turn
can affect the financial sustainability of the welfare state as a whole.The intergenerational systemic risk sharing can be
traced back to the political sustainability and thus the stability of a pension scheme.

In order to shed some light on the social dimension of sustainability or adequacy we check the attitude of different
schemes to smooth income over the life cycle with a particular focus on atypical careers by calculating the probabili-
ty of reaching a certain threshold of replacement rate at retirement for three subgroups of workers, distinguished
according to the share of non-typical work in their careers. In fact, recent reforms aimed at enhancing Italian labour
market flexibility on the hiring side also amplified its dualism.With respect to future pension outcomes, since the new
contributivo scheme has introduced a tighter actuarial link between contributions and benefits, a particular concern
should be raised for individuals who spend part of their career in atypical employment. In fact, the so called atypical
workers usually have jobs with lower status, a lower wage rate, little job security and very limited promotion or train-
ing opportunities. All these facts will imply a higher probability of a lower pension benefit accrued at retirement for
individuals whose career contains a significant atypical component. Moreover, parasubordinates (and their employers)
pay a lower contribution rate when compared to employees, which itself, ceteris paribus, will mirror in a reduced pen-
sion benefit.

Concerning inequality and poverty evolution, previous paragraphs have shown some simulated results. In this section,
we focus on the consumption smoothing side of the adequacy as proxied by the replacement rate. In particular, Table
3 shows the probability of reaching at least one of three possible thresholds in replacement rate conditional on the
pension regime the pensioner belongs to, the first class being the retributivo or pro rata a, the second pro rata b, and
the third group contributivo. A second dimension on which such probabilities are conditioned is the share of atypical
employment in the former working career16, according to which three classes are built. The first concerns pure past
employee careers with no parasubordinates spells.The second class includes pensioners with a past working life which
contains a spell of atypical career included between 10 percent and 25 percent of the whole career. Finally, the third
class includes those that in their working life spent at least a quarter of their career with a parasubordinate arrange-
ment. Therefore the matrix of probabilities contains 3x3x3=27 cells. Each cell contains the probability of reaching the
given gross replacement rate (upper left) and the ratio between the actual and the average pension of those reaching
that replacement rate (upper right). Numbers in parentheses represent the average contribution seniority (lower left)
and the average active life (lower right) of those reaching the threshold. Active life is defined as the number of years
between the age at which an individual has completed his/her highest level of education and the age of retirement.

Summing up the results in table, despite a significant reduction in the generosity of the pension system moving from
the retributivo to the pro rata b, the latter seems still better able to guarantee a minimum floor in the replacement rate
to future pensioners compared to the contributivo, irrespective of the former more or less standard career17.

Moreover, in the contributivo scheme, atypical careers are likely to mirror in a pension below the average (upper-right
values in each cell).

Another pattern emerging in the transition between the oldest earnings-related to the newest contribution-related
scheme is not as much an increase in the average contributive seniority at retirement (lower-left values, that in fact
sometimes is lower) but a significant increase in the active life necessary to accrue the requirements (lower-right val-
ues). This reflects the interaction between the higher level of fragmentation of more recent careers (when compared
to past standard ones) and the new actuarial pension rules.
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16 We consider here a tight definition of atypical work, that is parasubordinate work. Moreover, given the specificity of self-
employment in Italy, this group of workers is excluded from this analysis.

17 The non-linearity of probability with respect to the length of atypical career shown in the lowest cell of first column depends
on the existence of a form of basic income (i.e. social assistance allowances) for very low income pensioners.



Table 3. Probability of reaching 70%, 60% and 50% in Replacement Rate when retired conditional to PayGo scheme
and work career (baseline scenario)

Source: T-DYMM, own calculation.

7.7 Conclusions
Italy underwent many pension reforms in the last two decades, concerning both eligibility requirements and the for-
mula for computing benefits, that changed from an earnings related to a notional defined contribution method of cal-
culation. More recent pension reforms approved over 2010-2011 have contributed to significantly raise the statutory
retirement age. This reform process has further strengthened the endogenous capacity of the Italian public pension
system to counteract undesirable financial effects arising from the population ageing.

Given the coexistence of different pay-as-you-go pension schemes, Italy provides a natural laboratory to examine how
different social security arrangements work in different policies and/or macroeconomic scenarios in terms of future
adequacy. Since pension systems in general, and the Italian one in particular, are quite complicated and characterized
by non-linearities, a micro simulation model like T-DYMM can be an appropriate tool in this respect.

Moreover, adequacy and sustainability could be merged in a more general concept of sustainability, which includes
different aspects such as financial, social and political issues. In particular, the attitude of a pension scheme to protect
more vulnerable workers can be traced back to the social declination of sustainability and in turn can affect the finan-
cial sustainability of the welfare state as a whole. The intergenerational systemic risk sharing can also be traced back
to the political sustainability and this concerns the stability of a pension scheme.

In the analysis, we consider the outcomes of two alternative scenarios besides the baseline, projecting an improve-
ment in one of the drivers of macroeconomic growth; the first one (higher employment, HE) assumes an employment-
based economic growth, i.e. increases the overall employment rates over the simulation period; the second one (high-
er labour productivity, HP) hypothesizes a productivity growth with no impact on employment.The purpose is to com-
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pare growth scenarios driven by different factors, in order to assess which one should be pursued by a policy maker
with the goal of improving future pension adequacy.

Simulated results on the period 2010-2060 show that reforms adopted to cope with population ageing, while tackling
the financial sustainability issue of the old DB system, could determine, as the other side of the coin, some weakness-
es in terms of social sustainability, especially in the long run under the current arrangement of contributivo scheme.
This could ask for more and more social assistance intervention in the next decades.

In fact, the model projects an overall declining trend in replacement rates (on average about 20 percentage points
lower by 2050 compared to today) that is almost entirely due to the gradual shift from retributivo to contributivo sys-
tem. At the same time, poverty incidence among the elderly (considering public pensions only) is likely to significant-
ly increase in the future, at a higher rate compared to the overall population. This trend, so far unknown in Italy, is
explained by both an increase in the poverty risk in older age and an increase in the share of elderly in the population.
Increase in poverty among retirees is less dramatic when poverty gap is accounted for. This result is strictly related to
the design of a minimum income benefit for the elderly.

A long term macroeconomic scenario characterized for higher employment is the only one able to change significant-
ly the projections of poverty index. Nevertheless, when the whole population is concerned, the poverty incidence is
shifted downward at any given time starting from 2012 on; while focusing only on pensioners, the poverty incidence
is shifted upward. The rationale for these opposite effects mostly ground on the employment gain. In fact, active indi-
viduals are relatively better off in this state of the world compared to pensioners, also due to the fact that pensions are
not indexed by productivity growth or GDP growth. Moreover, even though to a lesser extent, the high productivity
scenario as well is able to reduce relative poverty incidence in the final part of the simulation period in all subsamples,
i.e. the entire population, pensioners and new pensioners. Indeed, the higher productivity at any given time (and other
things being equal) ensures increased wages compared to the baseline scenario thereby reducing the percentage of
people at risk of poverty. Nevertheless, when poverty is measured in absolute terms, the decline in poverty incidence
is greater in the high employment scenario. In other words, a widespread increase in employment worsen relative
poverty risk for pensioners but the increased risk is counteracted by a higher absolute level of equivalent income over
time for this group as well.

As for income inequality, an increase in main indicators clearly emerges as far as the whole population is concerned,
with the Gini index reaching 45 and 37 per cent from 2040 with and without zeros, respectively. The picture looks
slightly better if the analysis is limited to pensioners, whose within-group income distribution is less dispersed than
that of the population as a whole.

A decomposition of inequality indices by age groups at three points in time shows a worsening in income dispersion
among the elderly, especially in the middle of the simulation. At the end of the simulation, besides the younger, the
age group characterized by the highest within inequality is that of 60-69. In the future, this group will consist more and
more of mature-age workers rather than pensioners. This evidence is related to the dynamics of AWG projections,
which, despite envisaging a growing employment rate for this age group due to the increasing mandatory age of
retirement, predict a partial absorption of the augmented labour force.

Comparing the outcomes of different scenarios it seems that only a pro-employment growth produces a significant
change in the evolution of the Gini index, which shifts downward over the entire time interval. In fact, the overall
increase in employment (especially female) reduces inequalities through more widespread labour incomes, also
improving a generalized pension benefit accrual.
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Appendix

The structure of the Pension module is quite complex, it includes many “tran files” to set dummies, check coherence with
other modules (especially those of the labour market), compute the amount of benefits, apply the probability to early retire.
We report the sequential list of the files on which the module is based along with a synthetic label on the rule applied hop-
ing this can help to understand the structure of the pension module. To simplify the reading we have divided the pension
module in 4 parts:

1. Income variables: computation of incomes needed for the calculus of the pension benefit in the retributivo and
pro-rata regime;

2. Pension variables: 1) set regime and compute the potential pension benefit. This section determines the regime
in which workers are enrolled and computes the potential pension benefit for each working year. Given the com-
plexity of the Italian law and the presence of three regimes this is the most articulate part of the pension module.
We recall that we compute the pension benefit by typology of working contract (employee, self-employed and
parasubordinate worker) which is a relevant issue for the specificity of the Italian labour market.

3. Pension variables: 2) evaluate entitlement to retire. This group of files checks the eligibility of workers to retire
according to the Italian law respect to the statutory age of retirement and the number of years of contributions.
The criteria are particularly complex for two reasons. First, there is a stratification of many reforms in the Italian leg-
islation that are implemented in the model year by year since 2006 according to the law in force. Second, the link
with survival probabilities makes the statutory age of retirement evolving over time.

4. Pension variables: 3) early retirement. This part is devoted to the evaluation of early retirement. For those that are
eligible a regression is made for assigning the probability of early retire respect to the potential replacement rate
(computed as the ratio between the pension benefit and the last positive revenue) and an absolute measure of
wealth based on the social assistance allowance. The probability is aligned with observed probabilities in the his-
torical administrative data and are different for men and women.

5. Pension variables: 4) survivor’s pension. This files evaluates the survivor’s pension eligibility and computes the
benefit. We recall that although retirement is an absorbing status the survivor pension is the only case in which a
pensioners can still work.

6. Pension variables: 5) social assistance, minimum supplement, disability pension. Here we compute the social assis-
tance benefit (only for the contributivo regime), the minimum supplement integration (for retributivo and pro-rata
regime) and the disability pension. For the last we recall that the status of disable is assigned in the labour mar-
ket module.

7. Pension variables: 6) set status of retired with the window mechanism.This files transform the status of eligible to
retire into the status of retired. Contemporaneously all the variables referring to the labour market are set to null
as the status of retired is absorbent. In particular, given the particular nature of the window mechanism by the
Italian law, those who are eligible for retirement in a given year will became pensioners only the following year.

File name Rule applied

INCOME VARIABLES

tran_p_earny_nul Set earny=0 to start

tran_p_denom Compute denominator for the computation of quotes

tran_p_earnyl5 Income previous 5 years 

tran_p_earnyl4 Income previous 4 years

tran_p_earnyl3 Income previous 3 years

tran_p_earnyl2 Income previous 2 years
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File name Rule applied

tran_p_earnyl1 Income previous 1 year

tran_p_earnyl10pos Store positive income in (t-10) 

tran_p_earnyl9pos Store positive income in (t-9)

tran_p_earnyl8pos Store positive income in (t-8)

tran_p_earnyl7pos Store positive income in (t-7)

tran_p_earnyl6pos Store positive income in (t-6)

tran_p_earnyl5pos Store positive income in (t-5)

tran_p_earnyl4pos Store positive income in (t-4)

tran_p_earnyl3pos Store positive income in (t-3)

tran_p_earnyl2pos Store positive income in (t-2)

tran_p_earnyl1pos Store positive income in (t-1)

tran_p_y5mean Compute the average income of last 5 years 

PENSION VARIABLES: 1) set regime and compute the potential pension benefit

tran_p_defcont Dummy enrolled in the contributivo regime

tran_p_coacontrib Count years of contributions 

tran_p_cs Compute the amount of contributions as percentage of income up to the 
maximum threshold

tran_p_tetto Dummy maximum contributions reached

tran_p_contrib_prev Store in contrib_prev the amount of contribution also considering the 
maximum threshold

tran_p_contrib_self Set the minimum contribution for self employed

tran_p_comont Compute the contribution accrued for those enrolled in the contributivo and 
pro quota regime

tran_p_quota_a Store the average income in the last 5 years with positive earns

tran_p_quota_b10 Store the average income in the last 10 years with positive earns

tran_p_quota_bvita Compute the total earns in the entire working life

tran_p_quota_bmedia Compute the average income in the entire working life

tran_p_coeff1 Compute the coefficient coeff_a for the actualization of contribution up to 1992 
(used in the computation of the pension benefit for the retributivo regime)

tran_p_coeff2 Compute the coefficient coeff_b1for the actualization of contribution after 1992 
(used in the computation of the pension benefit for the pro-quota regime case 1)

tran_p_coeff3 Compute the coefficient coef_b2 for the actualization of contribution up to 1992 
using the average income in the entire working life (used in the computation of 
the pension benefit for the pro-quota regime case 2)

tran_p_tp_defcont Compute the pension benefit in the contributivo regime

tran_p_tp_retrib Compute the pension benefit in the retributivo regime

tran_p_tp_misto_a Compute the pension benefit in the pro-quota regime in case 1 ( average income 
in the last 10 years)

tran_p_tp_misto_b Compute the pension benefit in the pro-quota regime in case 1 ( average income 
in the entire working life)

PENSION VARIABLES: 2) evaluate entitlement to retire

tran_p_copensanz Dummy entitled to retire for age limit (system of quotes on years of contributions 
and age)

tran_p_copensanz_noage Dummy entitled to retire for years of contributions accumulated

tran_p_copens_oldage Dummy entitled to retire for statutory age requirement

tran_p_copensanz_dc Dummy entitled to receive the social allowance

tran_p_requisiti Dummy entitled to retired of any of the previous reasons

>>>
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File name Rule applied

PENSION VARIABLES: 3) early retirement

tran_p_reprate_pot Compute the potential replacement rate

tran_p_rategroup Compute 4 classes of probability to choose retirement for those eligible but 
under the age limit (early retirement)

tran_p_coassegno Compute the ratio potential pension benefit and social allowance 

tran_p_coassgroup Costruisce 4 classi di coassegno per le probabilità di uscita per anzianità

regr_p_coann_retired_prevm Regression for early retirement choice for Males

al_regr_p_coann_retired_prevm Alignment Regression for early retirement choice for Males

regr_p_coann_retired_prevf Regression for early retirement choice for Females

al_regr_p_coann_retired_prevf Alignment Regression for early retirement choice for Females

PENSION VARIABLES: 4) survivor’s pension

tran_p_yper_1 Store personal income previous year

tran_p_yper Compute personal income

tran_p_ys Compute spouse income

tran_p_yfam Compute family income

tran_p_bs Compute the ratio for the servivor’s pension

tran_p_fc Compute number of children fiscally dependent

tran_p_numfc Association between children fiscally dependent and the family

tran_p_dum_qs Dummy rates for the survivor’s pension

tran_p_qs Compute the quote of pension due to survivors

tran_p_tps Comute the amout of survivor’s pension

tran_p_retired_sup Dummy survivor retired (still potentially in the labour market)

PENSION VARIABLES: 5) social assistance, minimum supplement, disability pension

tran_p_dum_intmin Compute brackets of personal income

tran_p_intmin Compute the minimum pension supplement (respect to brackets of personal 
and family income)

tran_p_d_ass_soc Dummy eligible for social allowance

tran_p_ass_soc Compute the amount of social allowance

tran_p_tp_disab Compute the disability pension eventually with minimum supplement

tran_p_retired_disab Dummy retired if disable

PENSION VARIABLES: 6) set status of retired with the window mechanism

tran_p_coann_retired_1 Store dummy entitled to retire at time t

tran_p_unemp_retired Entitled to retire at time t when unemployed at t-1

tran_p_coann_retired Dummy retired at time t

tran_p_newretired_1 Store dummy newly retired at time t-1

tran_p_newretired Dummy newly retired at time t

tran_p_coyear_ret_1 Year of retirement before t

tran_p_coyear_ret Year of retirement equal to t

tran_p_trattpens Store work pension benefits 

tran_p_trattpens_corr Check: Pension benefit equals to zero if not retired 

tran_p_trattpens_ivs Collect all kind of pension benefits in one variable

Check of coherence with the labour market variables

tran_p_retired_inwork Check: put working status=no if retired

tran_p_retired_unemp Check: put not employ=no if retired

tran_p_retired_emp Check: put employee=no if retired

tran_p_retired_self Check: put self employ=no if retired

tran_p_retired_coco Check: put atypical worker=no if retired
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Table 4: Coefficients for annualization of the benefit (Retributivo and quota A of pro-rata):

PRIVATE SECTOR PUBLIC SECTOR

Class of income (euro) Rate(coeff_ a) Class of contribution Rate (coeff_ a)

up to 38614 2 up to 14 years of contributions 2.3

38641-51391 1.5 over than 15 years of contribution 1.8

51392-64143 1.25

64144-73417 1

73418 and more 1

Table 5: Coefficients for annualization of the benefit (quota B of Pro-rata)

Accrued contributions in 1992 Accrued contributions in 1992 
between 15 and 18 years smaller than 15 years, but positive in 1995

class of income (euro) Rate (coeff_b1) Rate (coeff_b2) 

up to 38614 2 2

38641-51391 1.5 1.6

51392-64143 1.25 1.35

64144-73417 1 1.1

73418 and more 1 0.9

Table 6: Coefficients for annualization of the benefit in the Contributivo

Age of retirement Coefficient (Cx)

57 4.419

58 4.538

59 4.664

60 4.798

61 4.940

62 5.093

63 5.257

64 5.432

65 5.620

66 5.744

67 6.001

68 6.017

69 6.446

70 6.790

It is possible in all regimes to retire when 40 years of contribution seniority have been accrued.
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Table 7: Effective retirement age in Italy – early retirement pension schemes18
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18 The effective age of retirement includes the effects of window mechanism. For computational reasons the model does not
consider fractions of years as for the increases in lifespan. Age requirements will be adjusted to the increases in lifespan even
after 2050.



Table 8: Effective retirement age in Italy – old age ordinary pension schemes19

In addition to age requirements individuals must have accrued a minimum of 5 years of contribution in the contributi-
vo regime (and the benefit must be greater than 1.2 the minimum social allowance) and of 20 years in previous regimes.
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