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Abstract

We analyse the effects of the pension reform of1204 individuals’ retirement age,

adequacy and distribution of the benefits for vasicategories of Italian workers. The
main findings are an increase in the average retirg age, generally raising over time,
coupled with a sizeable increase in average replace rates. However, the most
affected group is represented by women employees in0o1955 and retiring in the

period 2012-2021, who face an average increasetirement age of four years, while
benefiting from an increase in the average replacgénnate of thirteen percentage

points.

Keywords: pension reforms, microsimulation, wagefies.

JEL: H55; C63, J31

* Corresponding author: Margherita Borella, Univigrsif Torino, CeRP (Collegio Carlo Alberto) and
Netspar, the Netherlands. Address: Department ESOMMAiversity of Torino, Corso Unione Sovietica
218 bis, 10134, Torino, Italy. E-mail: margheri@dla@unito.it

* University of Torino and CeRP (Collegio Carlo At



Acknowledgements

We would like to thank Angela Legini and Saverionidzelli of INPS for their valuable
support in providing and interpreting the LoSaiadd@®ablo Antolin, Simone Ceccarelli,
Paolo Luchino, Carlo Mazzaferro, Stéphanie Payehbmgio Rinaldi for valuable
discussion; and André Casalis for excellent re¢eassistantship. Funding from the
project “Wealth at Retirement and Savings AdequadWeRSA), European
Commission DG Employment, Social Affairs and Inams Grant Agreement No.

VS/2013/0208, is gratefully acknowledged.



1. INTRODUCTION

In the autumn of 2011, the financial crisis, whiohEurope had turned into a
“sovereign debt” crises for those countries withhhpublic debt, reached a peak. At that
time in Italy, in order to quickly recover finantitability, a major reform of the public
pension system was introdudgaw 214/2011).

The key elements of the reform aig:the immediate abolition of the early
retirement option, which allowed to retire up teefiyears before reaching the old age
requirement,ji) the application of the Notional Defined Contrilomt (NDC) benefit
computation mechanism to all workers for senioatgrued since 2012ii) the strict
link between the increase in life expectancy arelagl seniority requirements; aiwl
the (further) homogenization of requisites betwgemders — the old-retirement age
requirement for women will be harmonized to that meen by 2018 - and between
working schemes.

The sensible increase in the minimum age of regérgnand the short transition
phase helped reaching financial stability by redggbension expenditure by about 20
GDP percentage points in the period 2012-2050 (RBH4). Indeed, the reform
contributed to recover the trust of internationabhcial operators in the solvability of
Italy.

In this work we use a microsimulation model to gsalthe adequacy and the
distributive properties of the pension system afterreform of 2011 as compared to the
pre-reform setting. Microsimulation is increasinggcognised as a key ingredient of a
careful, evidence-based evaluation of the desigth@ftax-benefit and social security

policy reforms (Figari et al., 2014). Its main sigéh lies in being a tool able to generate



synthetic micro-unit based data which may be useanswer “what-if" questions that
otherwise could not be addressed (Li and O’'Donogh0#3).

The microsimulation model we build, CeRPSIM3, ig tihird release of the
microsimulation model elaborated to study the dalpension system in its evolution
from a Defined Benefit to an NDC system (Borellal &oda Moscarola 2006, 2010).
CeRPSIM3 is a partial equilibrium dynamic microslation model by cohorts,
according to the taxonomy proposed by Bourguignad &padaro (2006). Other
microsimulation models designed to capture theethffit aspects of the Italian labour
market and pension system include: Vagliasindi.g2@04), Mazzaferro and Morciano
(2008) and Caretta (2013), who analyze the longn texdistributive effects of social
policies; Dekkers and Belloni (2009) who focus ode@uacy issues; Ando and
Nicoletti-Altimari (2004) who analyze the effect§ pension reforms on aggregate
income, savings and asset accumulation; LeonbmnohiRichiardi (2006), who build an
agent-based model to study labour supply in Italy.

Our strategy to study the effect of the 2011 refesro build a relatively simple
simulation model, featuring a detailed modelizatadrthe pension rules characterizing
the main social security schemes of Italian workmfore and after the reform, and a
realistic estimation of the labour income profil¥8e simulate representative earnings
histories decomposing the earnings process int@tarministic, group specific age
profile, and an unobserved component modelled asARMA process plus an
individual effect. The needed parameters are estmnaon a panel sample of
administrative data. We then simulate retiremertepas and pension benefits for
various cohorts of workers, including individualerb in 1955, who retire between

2012 and 2020, and younger cohorts who will retirne future.



We find that the reform of 2011 increased the ayenatirement age by 2 to 3
years for all the cohorts considered, with young@horts in general facing a higher
increase. The greatest increase in the averagemetint age occurs among women
currently retiring (i.e. those born in 1955 in @imulations), for whom not only the
early retirement option has been supressed butthésold-age requirement has been
gradually increased in order to match the requirdrf@ men by 2018.

On the adequacy side, we find that average replestrates from the first pillar
increase for all cohorts and groups considered. latgest increase in the replacement
rate following each year of retirement postponenoeatrs among the youngest, purely
NDC, cohorts, a consequence of the actuarial adprst of the benefits in the NDC
system.

The reform of 2011 also affects intergeneratioedistribution as measured by
the ratio of the present value of benefits andpitesent value of the contributions paid
(benefit-to-tax ratio, or Present Value Ratio, PVRiis ratio, before the reform, was
ranging between 1.5 and 3 for the generation borhi955; as a result of the reform
these values are reduced, although remaining vbelVex one. As expected, younger
cohorts display an average PVR very close to one, td the implementation of the
NDC system.

The remaining of the paper is organized as folloBection 2 summarizes the
evolution of the pension legislation in Italy. Seat3 describes the microsimulation

model, section 4 presents the results and sectcam&8udes the paper.



2. THE PENSION LEGISLATION IN ITALY

In the last two decades the Italian pension sydtammundergone a number of
major reforms, all directed to recover long-termaficial sustainability of the pay-as-
you-go first pillar and to boost the developmenadtinded second pillar.

The second pillar pension system, based on prp@tsion plans, was formally
established in 1993 (Legislative Decree, n.124) iandntives to its development have
been subsequently introduced at various times. 24 reform did not intervene on
this field, so in this section we will focus on thest pillar. In particular, in section 2.1
we describe the pension rules in place right betoee2011 reform, while in section 2.2

we illustrate the reform.
2.1 Thefirst pillar beforethe 2011 reform

Before 1992 the pension system was characterisesl Dgfined Benefit (DB)
pension formula, based on the last few years afiegs, combined with soft eligibility
rules, without any actuarial correction for ageedirement. The first reform, which took
place in 1992, set new — and more stringent — H@lity requirements while
preserving the DB system. After the transition ghamensionable earnings were based
on the entire worker’s earnings history and revélaethe nominal GDP growth rate.
No actuarial correction for age at retirement waevipled for, but the pension
indexation mechanism was downgraded from wagesriteg Such an indexation
mechanism has been since maintained by all subsemferms.

A second major reform approved in 1995 reschedwdedew (and long)
transition towards an NDC formula. The NDC formbkrks back to actuarial fairness
principles. Benefits are commensurate with the arhofipayroll taxes paid capitalised

at an interest rate equal to GDP’s rate of growtld annuitised according to life



expectancy at retirement. Access to retirementimtally quite flexible, as individuals
were allowed to retire in the 57-65 age range,esttlynly to the constraint of having a
pension higher than 1.2 times the minimum old dlgsvance. The reforms of 1992 and
1995 have thus opened a long transition period hvhitl end in 2030. Until then, in
fact, the rules for accessing retirement and toutate the pension benefit will evolve
differently for different generations of workers particular, one can distinguish three
groups:

1 - workers who accumulated at least 18 years icgeat the end of 1995: the
pension for these workers is calculated with the DEs as modified by the 1992
reform. The age requirements for retirement hase been raised, as will be discussed
shortly. Hence to these workers a Modified DefiBeshefit (MDB) applies;

2 - workers who started to contribute to the pemsgstem before 1995 but
accumulated less than 18 years of contributiotiseaénd of 1995: for these workers the
pension is calculated with a pro-rata (PR) systéhe first part of the pension covers
the seniority accrued up to the end of 1995 arwhlsulated with the DB formula. The
second part of the pension instead refers to ggniaccrued after 1995 and is
calculated with the NDC formula.

3 - Workers who entered the labour market sinceauaanl, 1996: to these
workers the NDC system fully applies.

It is useful to describe the above mentioned pendiormulae for the
computation of the benefits, as the results ofamalysis largely depend on them. In the
MDB system, the benefit depends on pensionablemec¢dhat is an average income
earned at the end of the career. As a consequdnte oeform of 1992, the benefit

consists of two parts, in which pensionable incasneomputed taking the average over



a longer period for seniority accrued after 199@ad from this complication, the MDB
check is a traditional defined benefit pension coteg as:
Pypg = a * (c,W; + c,W5)

Where W and W is pensionable income, that is an average incoraetbe last
five (Wy) or ten (W) years of the working career (ten to fifteen foe self-employed),
revalued according to inflation (\Wor nominal GDP growth (\), andc; andc; are the
years of contribution accrued before and after 183pectively. The annual accrual
rate o is equal to 2 per cent up to a certain threshgtddually reduced for higher
pensionable incomes.

The NDC pension, for all categories of workergasputed as:

e =[S "0 i,

where @ is the contribution paid by the worker at age is the five years
moving average of the nominal GDP growth raies an age-specific annuity rat@, is

the age at which the worker entered the labour etaakda is the individual’'s age in
his final working year. In other words, the pensi@nefit in the NDC system is equal
to the notional capital, that is the sum of all trimutions paid, revalued to a rate equal
to the five years moving average of the nominal Gp&®vth rate, multiplied by an age-
specific coefficientd. The annuity rate® are set by law as the inverse of the present
value at retirement of a one unit annuity beneiitg are updated according to the life
expectancy. In section 3.3 we describe them in rdetail.

The NDC pension formula fully applies to NDC workewho entered the labour
force after 1/1/1996. During the transition, thatfor workers already active in the

labour force in 1995, the pension benefit will lmenputed with gro-rata mechanism,



that is as a weighted average of the MDB and NDé€xkhwith the weights given by
years of seniority accrued before and after 1/16199

Due to the length of the transition, numerous lagige measures have gradually
raised the requirements for access to retiremaritwithout changing the method of
calculating the pension. The legislative decreeAB@ust 2004 n. 243, the law 24
December 2007, n. 247 and the law 30 July 201028, gradually raised the eligibility
requirements for retirement. In particular, the 208form introduced the system of
"quotas”, according to which the right to retirepsrfected not only with 35 years of
contributions, but also with the achievement ofjadta” given by the sum of age and
seniority contribution gained by the worker. Thiigibility mechanism applies
regardless of the pension scheme, MDB, PR, or N&d, was expected to increase
over time until 2013. The 2007 law also restateel tfansformation coefficients for
calculating the NDC pension benefit (in force sirg#0), and expected them to be
updated every three years on the basis of demogréables and long-term trend of
GDP measured by the Italian National Statisticsitute (ISTAT). Finally, the Law of
30 July 2010, n. 122, introduced a new "deferrgftesm of the time of retirement; with
this mechanism the right to receive the pensiorefismmatures twelve (or eighteen, for
the self-employed) months after meeting the requeras. Importantly, the same law
also adopted an automatic update mechanism (evamse tyears) of the age
requirements for retirement, both for early retiegzrnwith the system of the "quota" and
for old-age retirement, so that these ages aredin& changes in life expectancy (while
seniority requirements are kept constant). In tdbénd 2 we summarize the eligibility
requirements in place right before the reform af20

<Table 1 around here>



<Table 2 around here>
2.2 Thereform of 2011

The reform of 2011, namely the Decree-Law Decemder2011, n. 201
converted into law December 22, 2011, n. 214, &rrtightened the requirements for
accessing retirement, while maintaining the impdrfainciple of the adjustment of all
the age requirements to the evolution of life exgecy, and extending this principle to
seniority requirements as well. In particular, sin2012 individuals can access
retirement benefits through two channels only: thet age pension or theseniority
pension, where the latter rules the access tenetint benefit before the standard age,
imposing obligations in terms of contribution paid.

This reform also accelerates the introduction a ttontributory formula to
compute the pension benefits for all workers, stgrfrom seniority accrued from
January 1, 2012 (with a pro-rata system). Whilevipies reforms were limited to
reinforce the requirements (age and years of dauttan) to enter retirement, in fact,
this reform intervenes on the method of calculatithg benefit, extending the
application of the pro-rata method to all workersowhaving completed at least 18
years of contributions in 1995, would have accragmension entirely retributive (MDB
workers, in our terminology). In this way, the nefo pursues the principle of the
uniformity of treatment of workers. Benefit chedks MDB workers, in fact, had been
preserved by all previous reforms, creating a sldisgontinuity of treatment with
workers who, having accumulated less than 18 ya&fazentributions in 1995, have their
benefits computed with the pro-rata mechanism (PRers). The eldest individuals in
the latter group will have roughly half the penstaiculated by the MDB system, and

half with the NDC system — and the share of the N&d@ponent will increase over
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time, as younger generations of workers reacheragnt age. After the reform, also
MDB workers will receive a pension calculated usthg PR system, although for a
much shorter period and with little influence oe timount of their pension.

The law also changes the age and seniority reqem&snfor accessing
retirement, aiming to increase in the average emimt age. In particular, as
summarised in table 3, the early retirement rouseld on the "quota” has been
abolished, and the legal old age requirement isectdy one year, but at the same time
the "deferral" of the first benefit is abolished.dddition, the new reform speeds up the
convergence of the old age of retirement of menwaochen in the private sectot is
still possible to claim seniority pensions, witngeity requirement increased to 42
years and 1 month of contribution for men and tydars and 1 month for wonfer\ll
age and seniority requirements are linked to irsgean life expectancy.

<Table 3 around here>

The law also contains some mechanisms to smoothrdinsition to the new
rules. For example, workers that accrued, by tltea#r2012, the requirements valid in
2011 for early retirement (60 years of age and f36oatributions, or 61 years of age
and 35 years of contributions, i.e. quota 96) Wwédl granted access to retirement at the
age of 64, that is two years earlier than the nbretaement pension.

The reform of 2011 also confirms the possibilityeairly retirement for women,
by opting for a benefit fully computed accordingttee NDC pension formula. This
rule, already introduced by the reform of 2004.(artparagraph 9 of Law 243/2004),

gives the possibility, until December 31, 2015, female workers to get the early

! The old age of retirement for women will equatet tor men in the year 2018, while before the
reform convergence was due by the year 2026.

2 Starting with the year 2017, the pension check bé gradually reduced if the seniority
pension is claimed before reaching the age of 62.
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retirement pension with at least 35 years of cbations and a minimum age of 57, if
female employees, and 58, if self-employed, pravittey opt for the calculation of the
pension according to the rules of the contribusgstem.

The law also amends the rules for NDC workers, tredtucing some flexibility
in retirement, however binding it to the passing@ahinimum amount of the pension, as
summarised in table 4.

<Table 4 around here>

In 2012, the age for accessing retirement withNIEC system is between 63
and 70 years: the "normal” old-age requiremeniyéars. It is possible to access the
"anticipated” retirement, between 63 and 65 ye#&rage, only if in possession of at
least 20 years of contributions and if entitlecatbenefit equal to at least 2.8 times the
social allowance granted to the elderly Italiaizeits in need.

Starting from 66 years of age (what the law labils "normal® age of
retirement) the conditions for accessing retirenaptless stringent, being required at
least 20 years of actual contributions and an amoftipension equal to 1.5 times the
social allowance. In the absence of these requinésné is possible to claim a pension
with only five years of contributions and withoutyaconstraint on the amount of the
accrued pension at the age of 70 years. In addiitso for NDC workers it will be
possible to claim seniority pensions with a minimseniority of 42/41 years for
men/women. All the age and seniority requirementsby the law are indexed to life

expectancy.

%1n 2012, the annual (gross) amount of the sodiavance was € 5.577,00.

12



3. METHODOLOGY

Our analysis makes use of CeRPSIM3, an updatetbners CeRPSIM (Borella
and Coda Moscarola, 2006, 2010). According to th&onomy proposed by
Bourguignon and Spadaro (2006), our model is a mhymapartial-equilibrium
microsimulation model of the social security systetnis designed to analyse the
distributional features embedded in the Italiango@m system during its transition from
a DB to an NDC system, fully accounting for theemikcharacterizing the main social
security schemes and for the heterogeneity in tbheking careers of individuals. It
simulates the main life-time events — i.e. all @vents that can influence the retirement
pattern and the pension benefits amount — of cehafrindividuals born since 1950,
computes their retirement age and their retireniemefits and derives indicators to
evaluate the adequacy and the inter- and intraergéional distribution of resources.
CeRPSIM3 allows to isolate the effects of the cleang legislation on retirement
patterns and pension benefits of different cohoftaorkers, as we can apply different
pension rules (pre and post 2011 reform ruleshéosame group of individuals (our
simulated population), so that the outcomes vaty nresponse to the pension reform.

The model is made up of two main modules. The i module builds up
an artificial cohort of individuals at a time. Lii&f the simulated individuals evolves
according to a set of probabilistic rules estimdtedh the main available surveys and
administrative datasets and conditioned to the yédnirth and theavailable socio-
economic characteristics. To each individual itd@nly assigns the gender and a date

of birth. In succession it simulates her educagpattern, marital status, and career

* For a survey on microsimulation models see alsee@y and Kalb (2006) and Li and
O’Donoghue (2013).
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profile, which includes the number of weeks worlkeda given year and earnings, and
contributions paid into social security. The numbémweeks worked may vary from
zero (if unemployment lasts a whole year) to 52ffiliremployment: the probability of
working a certain amount of weeks in a particuksarydepends on the number of weeks
worked in the previous year and on demographicatheristics, such as age, cohort,
gender, geographical area. The earnings profilesddfiduals, conditional on working,
are accurately estimated as the sum of a groupfgpeeterministic component (that is
a group-specific age profile) and an individual«fie stochastic component estimated
from a panel of administrative data. Given the tal@ole of the estimated earnings
profiles in the determination of the model outcomesction 3.2 presents more
extensively their derivation procedure.

The pension module computes pensionable earnindgscantributions paid,
checks eligibility requirements, and calculates pemsion benefits for a number of
schemes (employees and self-employed) and diffeegiines (MDB, PR, NDC). If an
individual is eligible, than the pension benefitcesmputed under the assumption that
the individuals retires as soon as eligible. Indeedrecent years (after the 2008
reform), minimum retirement ages have been inceeasemuch that this became the
most likely scenario. Borella and Coda Moscarolal(® show that for the cohort born
in 1995 the desired retirement age estimated acwprtb the behavioural rule of
Belloni and Alessie (2009) is almost equal or eggher (as in the case of private
employees) than the minimum retirement age, asystte legislation in force in 2008.

We analyse four cohorts of individuals born betw&885 and 1985, in order to
show the effects of the reform for MDB workers,inag between 2012 and 2020, for

PR workers, retiring between 2018 and 2030, andNfo€ workers, retiring after 2030.
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Pension benefits are computed according to botlptee and to the post-2011 reform
rules. For each cohort we simulate 15,000 hetemenindividuals.

We focus on self-employed and private employee eisrkertaining to the main
private employee scheme (FPLD). In the paragrapait thllows we report a brief
description of the main parameters and settingsl uisethe simulations. A detailed

description of the micro-simulation model is repadrin the Appendix.
3.1 Parameters and settings

In the microsimulation model the unit of analyssthe individual. In building
up the probability matrices used to model transgi@cross states, we refer to the
available official statistics from the National ttcal Institute (ISTAT), to the Bank
of Italy Survey on Household Income and Wealth (®Mland to administrative
datasets provided by National Social Security tasdi (INPS). We do not model the
household composition, or household income andttvealit we account for the marital
status of our simulated individuals for the compaotaof the survival pensions.

The assumptions about the evolution of the moytgliay a key role in the
simulations as they govern the survival of indiatfuover time, i.e. they determine
whether simulated individuals reach the retiremeegee and when and if they will be
entitled toa survivor pensianin addition, mortality determines the evolutioveo time
of the annuity rates used to compute the NDC parthe pension benefits hence
affecting the distributive impact of the pensioteg In our analysis we use the official
ISTAT mortality tables from 1974 to 2010 and thdicil ISTAT projections from

2011 on. As for the macroeconomic variables, welseinterest rate, the inflation rate

® Also the evolution of retirement age strictly dege on the evolution of life-expectancy, but
this is already embedded in the projections ablmeittinimum age and seniority requirements provided
by INPS.
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and the GDP real growth rate at their historicaéls up to the year 2013. For the future
they are supposed to reach and maintain the le¥@%per cent, 1.6 per cent and 1.5 per
centrespectively. All the minimum and maximum thresisofdr the determination of
the payrolls and the benefits are updated with naheDP growth to avoid the “fiscal
drag effects” (Sutherland et al., 2008). Indexatidmpension benefits to inflation are

done according to the current rules.
3.2 Earnings

Earnings age profiles have been estimated usirgjaset drawn from the INPS
archivé. The INPS archive officially records the comple@rnings and contribution
histories of all participants, that is, employeeshe private sector and some categories
of self-employed (for our purposes, craftsmen aadegsmen). The available sample is
formed by all individuals born on the first and thiath of each month of any year — so
that the theoretical sample frequency is 24:365nrd- r@ports employment spells from
1975 until 2012. The archive contains very rictormniation about the earnings histories
of the workers, recording spells of unemploymertkress, as well as labour income
earned each year.

Based on these data, we estimate gross earninfijepseparately for men and
women, self-employed and private sector workerstendnd blue collaf We base our
estimates on the sub-sample of individuals worKuidfytime and for the whole year.
Later in our simulations, to allow unemploymentlieve rescale the simulated annual
incomes for the relevant number of weeks workeahiy given year.

The estimated equation is:

® The file LoSai (Longitudinal Sample Inps) is agdile at the Italian Ministry of Labour website
(http://www.cliclavoro.gov.it/Barometro-Del-Lavoi®@agine/Microdati-per-la-ricerca.aspx).
" Earnings are gross of the income tax and of tiyegfigax paid by the worker.
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Iy, =xB+y +&

it = PE4

5i~©,0,); ni~© 0,)
wherex;; is a vector of individual characteristics, incloglia constant, a polynomial in
age (third degree for self-employed, fourth degiee employees), ten-year cohort
dummies (cohorts 1935, 1945, 1955, 1965, 1975)pmaty dummies (north, centre,
south), and time dummies, which are assumed totsurero and be orthogonal to a
time trend (Deaton and Paxson, 1994, Deaton, 198%). unobserved component is
assumed to be the sum of a random effggtwhich does not vary over time and is
uncorrelated with the explanatory variables inctudato the equation, plus an
autoregressive AR(1) component with parametefFhe AR(1) process plus individual
random effect has been found to be a good charzatien of the unobserved
component of earnings in ltaly in previous work 8ta, 2004). The estimated
coefficients are reported in tables A5 and A6 i Appendix.

The availability of a long panel of administratidata is clearly an advantage, as
it permits the estimation of relatively flexible espfications of earnings profiles for
various groups of the population and for differgaherations, without having to rely on
restrictive assumptions needed when the data sasi@ecross section (Vagliasindi et
al., 2004, Mazzaferro and Morciano, 2008) or a shdministrative panel (Caretta et al.
2013).

The average profiles obtained are shown in figarasd 2. In figure 1 we draw
the estimated earnings profiles for private seetoployees born in the centre of Italy in
1975 (that is, between 1970 and 1980). White cal@n have the higher income

profile, followed by white collar women, blue callamnen and women. The average
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annual growth rate in real wages in the privatéosds 2.7 per cent per year for white
collar males, while white collars females havetdiaprofiles with an average yearly
growth of 1.9 per cent. For blue-collars, averageual growth is 1.9 per cent for males
and 1.3 per cent for females. Figure 2 shows tlimated real income profiles for self-
employed workers born in 1975. Also in this cabe, dverage rate of growth is higher
for men, about 1.5 per cent, while women displattér income profiles (with an
average growth of about 1.2 per cent).

<Figure 1 around here>

<Figure 2 around here>

In the simulations, each individual is given higeage log earnings profile for
his age and group (defined by cohort, gender, regia occupation) plus an error term

formed by the sum of the two unobserved compondrts.first one is drawn from a
normal distribution with variancayz, and it permanently shifts up or down the average
profile for the individual it refers to. The secondmponent, which is also individual-

specific and varies over time, is formed by thecg&hfoom the previous period, times the

autoregressive parameterplus an error term drawn from a normal distribatiwith

varianceo*,f .

3.3 Theannuity rates

An important ingredient for a correct evaluation tbé pension coverage of
future generations of PR and NDC workers are theuigy rates, i.e. the coefficients
used to annuitize the present value of contribstidrhe law n. 247 of 2007 rules the
automatic adjustment, every three years, of thelignmates to life expectancy. The law

n. 122 of 2010 explicitly provided for the extensiof the coefficients for ages greater
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than 65 years, when the evolution of the age reqent for accessing to the old age
pension would have increased over age 65. The la@l#4 of 2011 anticipated the

update in 2013 and introduced an automatic adjusttodife expectancy every 2 years
from 2018 onwards.

The effect of the adjustment of the annuity ratethe demographic evolution is
a reduction in the coefficient at any given retiegrnage, because of the increase in life
expectancy. However, as we show in the rest of $kition, the annuity rates are
substantially constant at the age of the old ageirement, as the latter is also evolving
with life-expectancy.

Using the latest demographic forecasts publishedSWAT (2011) and the
formulae published by the State General Accountirfiiice (RGS, 2014), we calculate
the annuity coefficients in each year in our sirtiala To summarise their evolution, in
table 5 we report the predicted coefficients at saalevant ages for the PR and NDC
generations considered in our simulation, thatasé born in 1965, 1975 and 1985. The
table highlights how, for example, the coefficidot retirement at age 65 is reduced
over time. For clarity, the inverse of the annuitgefficient is also reported,
representing approximately the average expectedéptured by the coefficient, which
is a weighted average computed over men and wbrileninterpret the table, consider
individuals born in 1965: their projected minimugeaof retirement in the NDC system
is 65 years and 2 month#s shown in table 5, the annuity coefficient gé &5 for this

generation implies an average expected life of aBauears (that is, the NDC pension

8 More precisely, it is the expected life of the gien benefit, whose duration depends on the
gender of the pensioner and on the probabilityeafving a heir who will receive the corresponding
survivor benefit.

° That is, according to the projections provided®¥pS, in 2030 the minimum age of retirement
in the NDC system will be 65 years and 2 months.
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for individuals aged 65 will be computed by dividirthe present value of the
contributions by about 21). For the generation bara975, the expected evolution of
mortality implies that the projected minimum agerefirement in the NDC system in
the relevant year will be 66 years (and 9 montims}hat year, 2041, also the annuity
rate will be different as it is constantly updatedmortality: indeed, the coefficient at
age 66 implies an expected life of about 21 yeeeBecting the lower (predicted)
mortality of that generation. For the following geation the same reasoning applies:
the minimum age for retirement in the NDC systenhigher by about one year (it is
predicted to be 67 years and 11 months in 2052)) tfzen annuity rate at age 67 again is
updated and reflects an expected life of 21 yeline same indexation mechanism
applies to all the relevant ages (normal and maminage of retirement), as they are all
linked to life expectancy. As life expectancy irases, the legal ages of retirement
increase, the annuity rates at any given age dreceel, but the annuity rates at the legal
ages of retirement remain more or less constant.

<Table 5 around here>

4, RESULTS

In this section we show the effects of the 201bmafon the age of retirement,
the ability of the pension system to preserve pteement income levels and the
degree of actuarial fairness. In doing this, we iawplicitly considering the pension
system in terms of an insurance for the longevisk K(in line with the study by
Feldstein and Liebman, 2002) with premia represthtethe payroll taxes paid during

the working life upon which the benefits (the pens) should commensurate.

4.1 The age of retirement
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We begin by exploring the effect of the reform 6fL2 on the retirement path of
the various cohorts. In Figure 3 we draw the pdsxggnof retirees per year and cohort;
as in our model individuals retire as soon as tteach minimum requirements, the
graph shows the path of minimum requirements thrdirge for both scenarios, before
and after the reform. For example in the upper patisplaying the “before reform”
scenario, the first cohort on the left, born in 39ketires between 2012 and 2023. In
2013, corresponding to age 58, there is a spilledrexit rate due to the option given to
women to retire with the NDC benefit at age 57 @udeferral time of 12 months (or
18, if self-employed). This same cohort exhibitstaer spike in the years 2017-18, that
is when reaching the minimum age requirement toncthe seniority pension with the
quota mechanisrif. As the age requirement was necessary but notisffito claim an
early benefit, as a seniority requirement (in terpesrs of contribution) was also
requested, some workers retire later than the eatifement age. In addition, workers
reaching 40 years of contribution could retire gpective of their age, hence the
proportion of workers retiring in each year is di#fnt from zero. At the age of 66 (67
with the deferral), that is when the old-age regmient for men is met, there is a smaller
spike, of about 10 per cent, as most workers aeady out of the labour force. The
second cohort, born in 1965, retires in the ped6d2-2036; the path is similar to the
one displayed by the cohort born in 1955, absensfiike at age 58 (because the NDC
option for women is no longer available). The spit@responding to the early
retirement age (plus deferral) for this cohortishbte at ages 63 and 64 (years 2028 and

2029), and the spike for old-age is in the year32@88age 68, a consequence of the

2 The minimum age for early retirement before tHenma would have been 61, which with the
deferral of 12 (18) months would become 62 (andl§ ears. As our population is born uniformly ove
the year, individuals born in December 1955, sagettheir minimum age requirement in the year 2018.
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indexing of requirements to life expectancy. A $anpath is visible for the cohort born
in 1975, where the spikes are at ages 65 in 20406870 in the years 2044-45, and,
finally, for the cohort born in 1985, with spikesages 66-67 and 70-71.

<Figure 3 around here>

The bottom panel of the figure shows the impadhefreform on the retirement
pattern. The most striking feature is the disapgeee of the early retirement spikes
from the figure: starting with the eldest cohoxyibin 1955, the highest spike, of about
45 per cent, is at age 67, the old-age requirefioeriioth men and women that will be
in place in 2022. However, the possibility for wam® opt for the NDC and retire at
age 58 is still in place and evident in the figiBabsequent cohorts show the retirement
path in the presence of the two exit routes allowedhe reform, that is either a total
seniority of at least 41/42 years for women/men {fee 1965 cohort, but increasing
with mortality for subsequent cohorts) or the ataent of the old-age requirement,
coupled with a minimum of 20 years of seniorityeTtld age at which it is possible to
claim the pension check is also expected to ineraath longevity: for example, for the
generation born in 1965 the old-age requiremeswigisal to 68 years and 8 months in
the years 2033 and 2034. As in our model indivisiiae born uniformly within the
year, individuals born in the first quarter of 19&&crue the age requirement in 2033
and receive their first pension benefit in thatryeahile the others accrue the age
requirement in the following year (hence the spikthe year 2034). The cohort born in
1975, in addition to the old age spike in 2045, ileith a spike in 2042, due to NDC
workers (that is workers who entered the labourketaafter 1995) retiring at the
minimum age, which is 66 and 8 months. The workens) in 1985 all belong to the

NDC scheme, and exhibit a spike in 2053 (when tkeagh the minimum retirement age
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of 68 years and 2 months). Only workers whose &ccpension is at least 2.8 times the
social allowance, however, can retire at that mimmage; a second spike in present in
2056-57, when this cohort reaches the normal reéreé age, when it is possible to
retire having accrued a pension greater than inBstithe social allowance. Workers
with poorer working careers remain in the labourcéountil they reach the maximum
age of 75 years and 11 months in the year 2066f, © years and 2 months in 2061.

<Table 6 around here>

We next show the average age of retirement forwdmeous sub-groups of
workers considered in the model. In table 6 we mefite average age of retirement
before and after the reform, distinguishing betweg®ivate employees and self-
employed workers, and between men and women. i®jasiith the upper left panel, in
the absence of the reform the average retirementaagnale private employees born in
1955 would have been 63.5 years: these workerslgetite because they reached the
legal old age (65 years, plus a minimum of 20 ye&rsontribution), because they had
accumulated 40 years of contributions, or becaueg Wwere at least 61 with at least 35
years of contribution (with the sum of the two nwardbreaching quota 97). Once they
reached one of these minimum requirements thdyhstil to wait 12 months (deferral
time) before being entitled to the benefit. Therage figure shown in the table reflects
the fact that, in our simulations, about one thofdthe simulated private employees
were entitled to retire because they reached thé&ibation ceiling, while about 43 per
cent could retire with the early option of quota &¥en in the pre-reform scenario, the
legal retirement ages were linked to expected laigehence for subsequent cohorts
the average age of retirement increased accordirggghing 65.6 years on average for

the cohort born in 1985, which is completely ND@t Im the pre-reform scenario could
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retire with same rules as the previous MDB or PRocts. A similar pattern is followed
by male self-employed workers, in the upper rigahgl of the table, who reached
retirement on average 1.2 years earlier than @ieatployees because their careers are
less unstable and they are more likely to complétgears of contributions.

For women, shown in the lower panel of table 6,dreereform scenario is more
or less the same, but with an important distingtemthey had the possibility to opt for
the NDC system until December 31, 2815 his possibility is reflected in the relatively
low average retirement age displayed by the cdbamt in 1955, for which our model
simulates that about 30 per cent retires meetiegreélquirements for the option to the
NDC regimé?. In addition, the 1955 cohort benefitted from ad age of retirement
lower than men, while subsequent cohorts facedhamase in the old age requirement
to meet the one for men (parity of requisites waes by the year 2026). Hence, younger
cohorts had no longer the option to opt for the N&Stem, and were requested an
increased old age: as a consequence the averageneztt age increased substantially:
for example, for the cohort born in 1965 it inceédo almost 66 years, that is about
five years more than the 1955 cohort. It is intingsto notice that the predicted
average age of retirement was higher for women thiamen: this follows the fact that
relatively less women reach the maximum contributevel for which it is possible to
retire irrespective of age (which was equal to 4@rg of seniority before the 2011
reform).

The comparison with the results obtained in thdefathe reform” scenario

shows that the average retirement age increasesdl fcategories of workers and for all

M This possibility has been confirmed by the refaf2011.
2 That is age equal to at least 57 years and 3 mpaitd 35 years of contributions, plus a
deferral of 12-18 months for employees/self-emptbywerkers.
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the cohorts considered. Starting with men privatpleyees born in 1955, the average
age of retirement increases to 65.9 years, withvamage increase of almost 2.4 years
with respect to the pre-reform scenario. Youngemegations, for which the NDC
system gradually phases in, face a bigger increaagerage retirement age of about 3
years. For the self-employed men the pattern isdmee, with an average retirement age
increasing by about 2 years for the eldest cohamt in 1955, and by 3 to 3.7 years for
younger cohorts. In addition, their average retgrtnage is lower than that for
employees because they tend to retire with sepipehsions?

For women the increase is less pronounced, witlsdltee exception of the 1955
cohort for which the increase, in the case of eygxs, is about 4 years, a result due to
the acceleration imposed by the reform in the atignt of the old age requirements
between genders. Before the reform, the old ageinegent 61 (62, including deferral
time) in the years 2016-2017; after the refornthie same years, it becomes 65, further
increasing to 66 in 2018, hence women born in 1#5e able to retire, with the old
age option, in 2024. Women born in 1965 already in the pre-reform aderfaced the
increase in the old age requirement, and now displamaller increase of about 2.2
years. For subsequent cohorts, the average incireasirement age ranges from 2 to 3
years both for employees and for the self-emplojredddition, the average retirement
age is about 1 year higher than that for men, agaoause for women, especially when
private employees, the total number of years ofrdmutions tends to be lower than for

men, and as a consequence they are less likelyaldygfor a seniority pension.

13 The required years of contributions were graduallyeased after the reform, but less than the
old age requirement.
*1n our simulations, about 62 per cent of women leyges retires with the old age option.
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4.2 Thereplacement rate

As a measuref the ability of the pension system to presernaine levels, we
compute the replacement rate as the ratio betwleerfitst benefit and the average
income of the last 4 years before retirem2rithe ability of the pension system to
preserve income levels can be considered a splidwsry intuitive and widespread
indicator of the adequacy of a pension system

<Table 7 around here>

Looking at the scenario before the 2011 reform gifiect of the gradual shift to
the contribution-based benefit is quite strikingr lexample, private employees men
born in 1955 (MDB workers) were entitled on averéma benefit equal to about 72 per
cent of their last salaries. For the generatiomhar 1965, which includes pro-rata
workers, the replacement rate reduced to 65 pedr aéhough the average retirement
age increased by 0.9 years, as already shownlm@ahe pre-reform replacement rate
reduced to about 64 per cent for younger genergtiimn which the contribution-based
part of the benefit was almost (born in 1975) amptetely (born in 1985) active. For
the self-employed workers the reduction in the agerreplacement rate was even more
dramatic, as in the MDB system their benefit waspoted with more or less the same

rules in force for the employees, while their pdlytax rate was considerably lower.

5 We take the average to smooth out temporary shimckscome. All figures are gross of the
income tax and of the payroll tax paid by the worke this is a gross replacement rate.

16 Indeed, it focusses on the sole pension systemdaed not account for the compensatory
(re)distributive effects of the tax system or of tither welfare state programs. In addition, iifeadycle
framework the adequacy does not directly imply tmmstancy of the income as individuals more
generally smooth (the marginal utility of) consuioptacross times.
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Before the reform, the average replacement ratentar falls from 74.7 per cent (1955
cohort, MDB) to about 42.9 per cent (1985 coho® M.

For women, both employee and self-employed, thergfeem situation was
analogous, although it should be noted that fordbleort born in 1955 the average
replacement rate was lower with respect to meteatfig the lower average retirement
age already shown in the previous section (duehéopiossibility to retire earlier if
opting for the NDC system and to the lower old eggpiirement).

The “after the reform” scenario shows the greataase in the benefit and in the
replacement rate that follows from an increasééretirement age when the benefit is
computed with the contribution-based formula. Tikidue to the increase in the annuity
rates which govern the computation of the pensiwmeck in the NDC system: as they
reflect residual life expectancy at the momentatirement, a one-year postponement
induces to an increase of the coefficient of aldbper cent. For example, while for the
cohort born in 1955 the increase in the replacemartis about 6.6 percentage points
for men private-employees men, that is about 3 grgage points for each year of
postponement, for younger cohorts of employees dtieantage of each year of
postponing retirement is an increase of about @e&h in excess of) 4 percentage
points in the replacement rate. Hence, for examgheemployed men born in 1985
could expect to retire with an average replacenmeetequal to 64.2 per cent before the
reform, while after the reform he can expect tar@etvith a replacement rate equal to
77.5 per cent (having worked four years longery. $adf-employed workers the figures
are about the same, with the cohort born in 1958etiteng very little from the
postponement of retirement, while the subsequehorte increase their replacement

rate by about 4 percentage points per additionakiwg year. Hence, the increase in the
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retirement age contrasts, at least partially, #duction in the replacement rates faced
by self-employed workers.

Finally, the cohort of women born in 1955, whicltdathe greatest increase in
the retirement age, benefit from an increase ofR 13ercentage points in their

replacement ratés

4.3 The Present Value Ratio

As a money’s worth measure we compute the so-c#lie$ent Value Ratio
(PVR) or, in other words, the benefit-to-tax ratie, the ratio between the present value
of the pension benefits to be received and theeptegmlue of payroll taxes paid, both
valued at retirement. If the PVR is greater thae wamen calculated at an interest rate
equal to the GDP’s growth rate, then the systegrasting to retired individuals more
than would be justified in a pension system inriicial equilibrium. Hence this quantity
also measures inter-generational redistributiodicating, when greater than one, that
on average the system is redistributing resounaes fjenerations active in the labour
market to currently retired ones.

<Table 8 around here>

Inspection of table 8, pre-reform scenario, revdasy in the MDB system

(cohort born in 1955) the average present valygeokion benefits was higher than the

1 Our model is also able to simulate the seconadmilension, as in 2007 a reform incentivized
the participation in the second pillar. Assumingpatribution rate of 6.91 per cent (that is, thecpatage
devoted to the severance pay - Trattamento di Ra@porto, TFR — that the reform incentivized toediv
to the second pillar) for all workers, a real ratof 2 per cent, and contributions starting in 200@uld
result in an additional 5 percentage points inrdacement rate for the cohort born in 1955, iasirey
to 16 percentage points for the cohort born in 1985
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present value of the payroll taxes paid: privat@leyees men, before the reform, had a
ratio equal to 1.55, or, in other words, on averdngy received from the system 55 per
cent more than they paid in. As the PR and the Ndp&ems phased in, the PVR was
reduced: in the NDC system, for men employeesag wery close to one (1.03). Self-
employed workers born in 1955 had a much higher R2/R1), as they benefitted from
a defined benefit check and a payroll tax rate lothken employees. Under the NDC
system (cohort born in 1985) self-employed men k&t a PVR greater than 1 (1.36
before the reform) as they were more likely tharpleryees to qualify for the social
allowance. Women followed the same pattern, witligher PVR on average due both
to higher life expectancy and to a higher probghbib qualify for the social allowance.

After the reform the PVR is reduced for all categer For the cohort born in
1955 this reduction is also due to the changeenbénefit computation formula which,
although only for the last working years, is basadhe contributions effectively paid.
This shift, coupled with a less likely resort t@ ttninimum benefit, implies a reduction
in the PVR of about 20 percentage points for al¢htegories considered.

As the NDC reform is phased in, the reduction & BVR implied by the 2011
reform is lessened, although it does not disappspecially for women and for self-
employed workers, both men and women. This is duthé fact that the increase in
their retirement age implies an increase in theingmon check as well, and the
probability that they end up receiving the soclldv@ance is consequently lower.

<Figure 4 around here>

In figure 4 we show the path of the individual P\Mefore and after the reform,
through time. For the cohort born in 1955, formgdwmorkers of the MDB type, the

PVR is almost always greater than one, decreasiity wetirement age. For the
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following cohorts, as the NDC system phases in,amy the average PVR decreases,
but individuals retiring later, within each cohaend to earn a higher PVR. This is due
to the eligibility requirements for the pure NDC mkers, who must wait until the
maximum age if their accrued pension check is lotlkan a certain threshold, and
hence have a higher probability to qualify for secial allowance. After the reform,
this tendency is mitigated by the increase in theximum age requirement, which

lowers the probability of qualifying for the socellowance.

5. CONCLUSIONS

In this work we use a microsimulation model to gsalthe evolution over time
of retirement ages, adequacy and the distributinaperties of the Italian pension
system after the reform of 2011, as compared t@taeeform setting. We follow four
artificial cohorts born between 1955 and 1985, riregi between 2010 and 2060,
uncovering the evolution of the pension systemluhg NDC system will be fully
phased in.

Our simulations show that after the reform of 2@ié& average retirement age
increases for all categories of workers and fottedl cohorts considered. In particular,
for men private employees born in 1955, the avessge of retirement is 65.9 years,
with an average increase of 2.4 years with resjgetite pre-reform scenario. Younger
generations, for which the NDC system graduallysgelsain, face a bigger increase in
average retirement age of about 3 years. For sgila/ed men the pattern is the same,
with an average retirement age increasing by aBo@ars for the eldest cohort born in
1955, and by 3 to 3.7 years for younger cohorts. Women the increase is less
pronounced, with the exception of the 1955 coharriafhich the increase, in the case of

employees, is about 4 years, a result due to thendrazation of the old age
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requirement between genders. For subsequent cohibrés average increase in
retirement age ranges from 2 to 3 years both f@leyees and for the self-employed.

The postponement of retirement enhances the adgmfathe benefits. The
replacement rate increases with the retirementaage consequence of the application
of the defined contribution rule for all individsaktarting from the year 2012. Pre-
versus post-reform results reveal, for the coharnkin 1985, an increase of 13-15
percentage points in the replacement rates for anenabout 9-11 per cent for women.
This is particularly relevant for self-employed ers, who contribute with a lower
payroll tax rate to the system, and are at riskaifaccruing adequate pension benefits
in the NDC system. Participation in the secondapiliwhich at present is still not
pervasive in ltalyCommissione di Vigilanza sui Fondi Pensipg@13), would increase
replacement rates and adequacy in an obvious way.

As an effect of the introduction of the notionafided contribution (NDC) rule,
inter- and intra-generational distribution is ghgatduced. The results, in particular,
show the strong reduction in the present value rl®VR) granted to self-employed
workers as the NDC system is applied. Among theodotully covered by the NDC
rule the average PVR is, as expected, very closméo However, redistribution is still
in place for women, on average characterized by fiet career profiles, and for self-

employed workers who in addition pay lower paytales and accrue lower pensions.
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TABLESAND FIGURES

Table 1 — MDB and PR workers, eligibility requiremein 2011 (before the reform)

Men Women
old age 65 years of age 60 years of age
9 20 years of contribution | 20 years of contribution
Seniority 40 years of contribution
Private Quota 96: with at least 60 years of age and 35syefar
Early employees contribution
retirement Quota 97: with at least 61 years of age and 35syefar

Self-employed

contribution

“Note: all ages linked to life expectancy. Defertahe: 12/18 months (private

empolyees/self-employed)

Table 2 — NDC workers, eligibility requirements2@11 (before the reform)

Men Women
old age 65 years of age 60 years of age
g 5 years of contribution 5 years of contribution
Seniority 40 years of contribution
Private Quota 96: with at least 60 years of age and 35syefar
Early employees contribution
retirement Quota 97: with at least 61 years of age and 35syefar

Self-employed

contribution

“Note: all ages linked to life expectancy. Defertahe: 12/18 months (private

empolyees/self-employed)
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Table3 — MDB and PR workers, eligibility criteria in 2D1after the reform)

Men

Women

66 years of age

62/63 years of age (private

old age employees/self-employed,
g 20 years of contribution | reaching 66 in 2018)
20 years of contribution
Seniority 42 years 41 years
Early | Abolished
retirement

“Note: all ages and seniority requirements linkedlifl®o expectancy. Deferral time:

abolished

Table 4 — NDC workers, eligibility requirements2@12 (after the reform)

Men

| Women

70 years of age (minimum seniority 5 years)

Possibility of anticipated retirement at age 68héck is at least 2.8 times

Old age the social allowance, or at age 66 if check igast 1.5 times the social
allowance (minimum seniority 20 years).

Seniority | 42 years and 1 month 41 years and 1 month

Early Abolished

retirement

" Note: all ages and seniority requirements linkedlif® expectancy. Deferral time:

abolished

Table 5 — Annuity rates — evolution over time

Born in: 1965 1975 1985

Age 5 105 5 105 5 105

65 0.04750 | 21.1 0.04617 21.7 0.04455 22.4
66 0.04888 205 | 0.04749 | 21.1 0.04567 21.9
67 0.05027 19.9 0.04824 20.7| 0.04693 | 21.3

68 0.05231| 19.12 | 0.05017 19.9 0.04911 20.4
69 0.05240 | 19.08 | 0.0515% 19.4 0.04957 20.2
70 0.05516 18.1 0.05391 18.5 0.05118 195

Note: predicted annuity rate®)(at different ages for different generationss i3
approximately the average life expectancy in yaamied bys. The generation born in
1965 is aged 65-70 in the years 2030-35, the geaeraorn in 1975 in the years 2040-
45 and the generation born in 1985 in the year-B¥6

Source: Authors’ calculations.
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Table 6 — Average age of retirement

Private Employees Self-Employed
1955 1965 1975 1985 1955 1965 1975 1985
Men
Before the reform 63.53 64.42 65.05 65.65 | 62.45 63.44 63.85 64.23
After the reform | 65.94 67.48 68.21 68.78 | 64.34 66.17 67.12 67.96
Women
Before the reformm 60.75 65.79 66.85 67.51 | 60.74 64.22 64.93 65.76
| After the reform | 64.87 68.02 69.15 70.15 | 62.77 66.32 67.59 68.79
Source: Authors’ calculations.
Table 7 — Average and Median Replacement Raté fiitar, per cent)
Private Employees Self-Employed

1955 1965 1975 1985 1955 1965 1975 1985
Men
Before the reform
Average 72.06 65.00 63.18 64.25 | 74.72 50.83 44.58 42.88
Median 7213 6510 6292 64.02 76.66 5143 4474 40.84
After the reform
Average 78.70 76.64 77.40 77.55 | 76.62 59.94 56.70 57.41
Median 80.78 7710 77.35 7724 7823 60.31 56.78 56.98
Women
Before the reform
Average 62.78 64.03 62.92 64.20 | 67.30 49.72 46.39 45.95
Median 61.78 6392 6242 63.29 7143 50.06 45.82 4302
After the reform
Average 76.00 72.10 72.49 73.97|| 70.33 56.72 54.76 56.41
Median 7056 7122 7151 7286 7125 5746 54.11 57.56

‘Source: Authors’ calculations.
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Table 8 — Average Present Value Ratio (PVR)

Private Employees Self-Employed

1955 1965 1975 1985 1955 1965 1975 1985
Men
Before the reform 1.55| 1.12| 1.02| 1.03 271 152 143 1.36
After the reform 1.41] 1.09] 1.00 1.01 2.37] 1.33] 1.17) 1.10
Women
Before the reform 1.88] 1.21| 1.13| 1.18 3.11] 1.66| 163} 1.71
After the reform 1.64, 1.18 1.10 1.13 2.75| 1.44| 1.30] 1.26

Source: Authors’ calculations.

Figure 1 — Full-time employees working in the cemwmtieltaly, cohort born in 1975
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Note: values expressed in 2010 euro. Source: Asiticatculations.
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Figure 2 — Self-employed working in the centetftaly, cohort born in 1975
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Figure 3 — Retirees before and after the reforr20dfl
Percentage of retirees per year and cohort
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Figure 4 — Present Value Ratio before and afteré¢feem of 2011
PVR values per year - | pillar
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Appendix - The microsimulation model

The microsimulation model is designed to analyse distributional features
embedded in the Italian pension system duringréssition from a DB system to an
NDC system. It is composed of two main modules: glopulation and the pension

module.

A1.Thecohort population module

This module includes a demographic section andh@ulamarket section, which
simulate all the main life events of individualsdividuals’ transitions across different
states (marital status, labour status, etc.) anglitoned on individual socioeconomic
characteristics and are modelled throughout a MQ@ak”o procedure, that is, they are
evaluated by performing a random draw from a umfdiistribution and comparing it to
the relevant probability taken from available sdemographic surveys or from national
statistics data. If the value of the draw is higtiean the sample probability, the

individual changes his status; if not, the indiatitemains in the initial state.

Once individuals are born, their lives evolve adaag to various routines which
determine the day and month of birth, gender, regibresidence, performance in the
labour market, family status, and survival. We sthate these routines in turn after

briefly describing the data sources used.

Al.l. Data sources
Transition probabilities are drawn from the natiostatistics [(stituto Nazionale

di Satistica, ISTAT) data and from two national micro dataséte Bank of Italy’s
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Survey of Household Income and Wealth (SHIW) arshmple of administrative data
drawn from the main social security scheme (IstitNBazionale di Previdenza Sociale,

INPS) archive, the file LoSai (Longitudinal Sam&PS).

The INPS archive officially records the completengggs and contribution
histories of all participants, that is, employeeshe private sector and some categories
of self-employed (craftsmen, tradesmen, and farméise available sample is formed
by all individuals born on the first and the nimtheach month of any year — so that the
theoretical sample frequency is 24:365 — and repemployment spells until 2012.
The archive contains very rich information abowg #arnings histories of the workers,

recording spells of unemployment, sickness, as agelabour income earned each year.

As typical with administrative data, demographiformation is, on the other
hand, less rich: the sample records the date andnoe of birth of the worker, as well
as gender. No information about family status igilable, nor about the education level
of the worker. For this reason we complement ithwitformation contained in the
SHIW, which is run about every two years since 1982012 on a representative

sample of about 8,000 Italian households.

Al.2. Life-invariant characteristics
At the beginning of the simulation of each cohat,user-set number of
individuals aged 0 are created. Thés-invariant characteristics routine randomly
assigns each individual a date of birth, gended, ragion of residence through a Monte
Carlo procedure. In each cohort the date of bstluniformly distributed through the

year: this feature of the program allows to acalyainodel the moment when a worker
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is eligible to claim a pension benefit. Gender aedion of residence are randomly
assigned according to the gender and the regiasaibdition of newborn in the year

2013 (ISTAT website, www.demo.istat.it, 2013).

<Table Al around here>

Al.3. Mortality
In each time period every individual enters the taldy subroutine, which
determines whether that individual will surviverwt in the simulated time period on
the basis of gender-specific mortality tables. Witlials who are predicted to die in the
simulated year still enter all subsequent routimetsl the cycle for the year in progress
is completed. Afterwards, they are recorded as deatl are no longer taken into

account in the population routines.

All our simulations are based on mortality tablesvided by ISTAT. We use
historical data from 1974 to 2010 and official ISTArojections from 2011 to 2065.

From 2065 on, mortality rates are kept constant.

AlA4. Education
In the program, individuals are forced into schawtil they turn 16 (that is, they
complete compulsory education) and they cannot stamtributing into the pension
system before then. Compulsory school age increaleed years. However, according
to SHIW data, the fraction of individuals startitgwork before the age of 16 is low

even for the cohort born in 1955.
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After completion of compulsory schooling, the indiwval decides whether to
continue studying or not. The routine models tl@sision as a random process and the
probabilities of getting a higher degree or a ursitg degree are derived from the
SHIW data. Frequencies are allowed to vary accgrdm gender and region of

residence (north, centre, or south).

We do not account for school dropouts and oncendividual decides to start a
cycle of study, he or she completes it. This hypsihis forced by SHIW data, which
only report the highest educational degree achiéyeeiach individual. Individuals who
choose not to continue studying and individuals wbmplete their college enter the

participation routin®.

<Table A2 around here>

Al5. Participation
When individuals choose to no longer be studentse forced to quit school
by the program because they are university gradyateey decide whether or not to
enter the labour force. This decision is modellsdaaonce and for all choice: if an
individual decides to enter the labour force, timalividual will remain active in the
labour market until retirement (or death), possitalging spells of unemployment. On
the other hand, if an individual decides not toeerihe labour force, he or she will

remain forever out of it.

18 postgraduate education in Italy is still quiteited and is not modelled.

43



Participation rates are specific for cohorts (bbefore and after 1970), gender,
and region. In particular, we take the participatrate for the age class 25-34 in two
different calendar years, 1993 and in 2010, froenltabour Force Survey (ISTAT), and
treat the first one as the participation rate o ttohorts born before 1970 and the
second one as the participation rate of the colants after that date. The participation

rates are reported in table A3.

<Table A3 around here>

Al.6. First job

An individual joining the labour force for the firéime enters the first-job
routine. According to the observed probabilitié® individual can succeed in finding a
first job in the current year. If a job is not faynthe individual is recorded as not
employed and will re-enter this routine in the daling time periods. The probability of
finding a first occupation is drawn from SHIW ddta the only cohort for which we
have enough data to compute the relevant prolabiliindividuals born between 1970
and 1979). We assume the same probabilities apm@il tohorts. The probabilities also
vary according to age class (younger or older thényears), gender, and region of
residence (north, centre, and south). As the pibtied vary according to age class, we
implicitly take into account the education levebl{ege graduates enter the labour force

after they turn 24).

<Table A4 around here>
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Al7. Kind of employment and social security scheme
Once an individual finds an occupation, he or sheandomly assigned to a
social security scheme and a professional qudiifica These characteristics do not

change throughout the individual's lifetime.

The assignment of the social security scheme pdscée two steps: A first
random draw determines to which of three main s&sethe worker belongs: private
sector employees, or self-employed. The relevanbatilities, computed from the
SHIW data, vary according to region of residenaertfn centre, or south), education
level (mandatory school, high school, or universlggree), gender, and cohort (born

before or after 1960).

A second random draw determines the social secswityscheme to which the
self-employed worker belongs: craftsman (61 perdemales, 40 percent if females) or
tradesman (39 percent if males, 60 percent if feg)alThe appropriate frequencies are

computed for each gender using our administratata dample.

A third random draw determines, where relevant,thérethe individual is white
collar or blue collar, conditional on being a pteraector employee. Individuals who
start working before age 18 are registered as @llar, individuals who start working
after that age have a probability of 35 percertaing blue collaf? These frequencies

are computed from the administrative data withowt farther sub-grouping.

9 According to both administrative data and the SHi&vhple, blue collar workers are about 70
percent of all workers employed in the private secirrespective of their age at entry into theolab
market.
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Al8. Number of weeks
Conditional on having a job and on the number oékgeworked in the previous

year, this routine determines the number of weeakikead.

We compute sample frequencies for private employéeslo so, we take two
steps: We first discretize the number of weeks wdrkach year in our administrative
panel into six classes (0, 1-13, 14-26, 27-39, 4048B-52) and then we compute
transition probabilities for each age class (16234 and 35-64) and for each region

(north, centre, and south).

For the self-employed, we assume that, conditi@maivorking, they work 52
weeks per yed!. Using our administrative sample, we compute thebabilities of
being unemployed conditional on the past year'sleympent status. These probabilities

vary according to age (in classes), gender, aridmeyf residencg.

Al1.9. Earnings
Earnings profiles are estimated on administratie¢a dseparately for private

sector and self-employed workers, men and womeitevahd blue coll&f.

The estimated equation, as stated in the maingext

Iny, =x B+, +&
&y = PE T

yi~0, 0;); n~(O o;)

20 According to our administrative data, the fractimiself-employed working less than a full
year is negligible and we do not model it.

%L The probability of being employed conditional oairgy unemployed in the previous year
varies only according to age class and gender.

% The self-employed are further differentiated iotaftsmen and tradesmen.
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wherex;; is a vector of individual characteristics, incloglia constant, a polynomial in
age (third degree for self-employed, fourth degi@eemployees), cohort dummies
(cohorts 1935, 1945, 1955, 1965, 1975), regionahrdies (north, centre, south), and
time dummies, which are assumed to sum to zerdaratthogonal to a time trend. Ln
yit are the logarithm of earnings for full time workevorking a full year, expressed at

2010 prices. The estimated coefficients are redartéables A6 and A7.

The unobserved component is assumed to be the samrandom effecty)
which does not vary over time and is uncorrelatath whe explanatory variables
included in the equation, plus an AR(1) componerith wparameterp. In the
microsimulation model, each individual is givenarerage log earnings profile for his
or her age and group (defined by cohort, gendgipmne and occupation) plus an error
term formed by the sum of the two unobserved corapts The first one is drawn from
a normal distribution with varianceﬁ at the beginning of active life and it permanently
shifts up or down the average profile for the indidal to whom it refers. The second
component, which is also individual specific andies over time, is formed by the
shock from the previous period times the autoregwesparametep plus an error term

drawn from a normal distribution with varianaﬁ.

<Table A5 around here>

<Table A6 around here>
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Al1.10. Marital status

In this routine individuals are recorded as chidi(@s opposed to heads of
households) until they finish their schooling yeahkhen they are between 14 and 50
years of age, provided they are no longer studémy, may get married according to
the gender- and age-specific probabilities derifreth Istat data 2013. Conditional on
being married, an individual faces the possibibfybecoming divorced (probabilities
also derived from Istat 2013 data) or widowed adicwy to the mortality table used in
the program. It should be noted that we do notieitlyl model the spouse or his or her
income. Marital status becomes relevant, howeva@enwcomputing individual social

security wealth.

A2.The pension module

The pension module is a very detailed module ableampute pensionable
earnings and contributions paid, check the elifybilequirements, and compute the
pension benefit for a number of schemes and fderaiit regimes. Pension benefits of
the first and second pillars are computed for iitligls who retire from the year 2010

onwards.

The program is able to replicate the pre-2011 nefeystem as well as the 2011
reform, which further tightened eligibility requiments and introduced an NDC pro-rata

benefit formula for all workers from 2012 onwards.

The schemes covered, as already mentioned, arat@rbector employees and
the self-employed, the latter categorized intotsraén and tradesmen. These schemes

greatly differed in eligibility rules, payroll tageand the computation of benefits until
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the 1995 reform imposed uniformity. The equaligimgcess, which has been gradual, is
at present almost complete. Differences in thendein of pensionable earnings (or

income) and in payroll tax rates are nonetheless mlaintained in the future.

This module further computes for each individua firesent value of payroll
taxes paid during the whole working life and thegaemt value of the pension benefits to
be received. These two quantities are the buildilogks of the Present Value Ratio

(PVR), used in the analysis to assess intergepardtredistribution.

The second-pillar module

We also model participation in the second pillainc8 June 2007 a tacit approval
mechanism is in place, i.e. the severance paynh@ns fof private employees (6.91 of
their gross wages) are automatically redirectethéocomplementary pension schemes,
unless the worker explicitly denies it. Despitesfradhesion rates to the second pillar
are still very low, reaching in 2012 only the 258r cent of the total working

population Commissione di Vigilanza sui Fondi Pensione data, 2013).

In our simulations, we model participation in thezend pillar pension system simply
assuming that either no-one participates or allkens participate. In particular, in the
latter case, we assumed that all private workerd self-employed automatically

transfer 6.91 percent of their gross earnings tsio@ funds from 2007 onwards.

Table Al.Gender and region of residence incidence.
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Newborn males incidence

51.30%

Dwelling place incidence

North 45.88%
Centre 19.57%
South 34.55%

Source: Istat, www.demo.istat.it, year 2013.

Table A2.Education level by gender, region, and cohort (@eiage).

Males Females
North Centre South North Centre South
Cohort 1940-1959
Compulsory school 52.6 55.2 62.8 60.6 62.7 69.4
High school 36.7 35.0 27.7 30.1 27.4 22.8
College 10.7 9.8 9.5 9.3 9.9 7.8
Cohort 1960-1979
Compulsory school 38.4 37.7 49.6 32.6 33.5 47.9
High school 47.9 48.1 38.4 50.8 49.3 36.8
| College 13.7 14.3 12.0 16.6 17.2 15.3
Source: our elaborations on SHIW data 1991-2010
Table A3.Participation rates by cohort, gender, and regi@ngentage).
Men Women
North  Centre South North Centre South
Cohortsbornin
1970 or before 0.954 | 0.949 0.919 0.687 0.632 0.434
fg;‘g”s bornafter | 955 | 0.889 | 0.917 0.779 0.687 0.460

Source: our elaborations on ISTAT data, Labour &&urvey, various years.
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Table A4. Probability of unemployment conditionallooking for a first job (percentage).
Males

Younger than 24 years 24 years or older

Cohort 70-79

North 9.2 53
Centre 24.9 13.3
South 51.2 32.2
Females

Younger than 24 years 24 years or older

Cohort 70-79

North 18.0 6.8
Centre 27.9 16.5
| South 66.5 47.8

Source: our elaborations on SHIW data 1989-2010.

Table A5. Estimated Coefficients for log-income fies

Men Women
Blue collar White collar Self-employec Blue collar White collar Self-employed

Age 0.201873| 0.138882 0.02948 0.103233| 0.1107746| 0.002049
Age”2 /10 -0.00637 | -0.00305 -0.00014 -0.0043 |-0.00340846 0.000305
Age”3 /100 | 9.64E-05| 3.86E-05 -6.78E-07 | 8.83E-05| 6.02E-05 | -2.73E-06

Age”™4 /1000| -5.51E-07| -2.17E-07 -6.34E-07| -4.10E-07

Constant 7.381727| 7.920373 8.835824 | 8.473592| 8.383372 | 9.245498
North 0.203177| 0.201374 0.223784 | 0.164581| 0.240599 | 0.142439
Centre 0.140626| 0.152709 0.164712 | 0.124945| 0.191567 | 0.109449
South 0 0 0 0 0 0
Bornin 1935 -0.40038| -0.5244 -0.37894 -0.80243| -0.68071 -0.38645
Bornin 1945 -0.23434| -0.35535 -0.24867 -0.48498 | -0.50368 -0.234

Bornin 1955 -0.17549 | -0.23372 -0.17033 -0.26276| -0.37672 -0.1383
Bornin 196 -0.1196 | -0.12842 -0.06603 -0.13353| -0.21208 -0.03874
Bornin 197§ -0.064 -0.09335 -0.01393 -0.00513| -0.08584 0.013576

Born in 1985 0 0 0 0 0 0
Craftsmen -0.03688 0.011514
N 8,704,608, 3,868,698 | 4,300,649 | 2,687,639| 2,854,982 | 1,794,531

Source: Authors’ calculations, based on LoSai (lioanal Sample INPS). Note: all
coefficients are statistically significant at th&% level.
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Table A6. Estimates for unobserved error components

Men Women
Blue White Self- Blue White Self-
collar collar employed collar collar employed
Yo 0.540733 0.69937| 0.544281 |0.393984 0.406608| 0.544307
g, 0.296131 0.372813] 0.349698 |0.430697 0.365474| 0.29045
gy 0.176466 0.156546) 0.294566 |0.289615 0.230275 0.253327

Source: Authors’ calculations, based on LoSai (litnnignal Sample INPS)

52




N° 151/15

N° 150/15

N° 149/15

N° 148/15

N° 147/14

N° 146/14

N° 145/14

N° 144/14

N° 143/14

N° 142/14

N° 141/14

N° 140/14

N° 139/14

N° 138/13

N° 137/13

N° 136/13

N° 135/13

Latest CeRP Working Papers

Margherita Borella
Flavia Coda Moscarola

Anna Lo Prete

Flavia Coda Moscarola
Ugo Colombino
Francesco Figari
Marilena Locatelli

Flavia Coda Moscarola
Elsa Fornero
Steinar Strgm

Matteo Morini
Simone Pellegrino

Mariacristina Rossi
Eva Sierminska

Johannes G. Hoogeveen
Mariacristina Rossi
Dario Sansone

Elsa Fornero

Kees de Vaan
Daniele Fano
Herialt Mens
Giovanna Nicodano

Elisabetta Cagna
Giulio Casuccio

Massimo Baldini
Costanza Torricelli
Maria Cesira Urzi Brancati

Cecilia Boggio
Elsa Fornero
Henriette Prast
Jose Sanders

Laura Bianchini
Margherita Borella

Claudio Morana

Claudio Morana
Anna Lo Prete

Rik Dillingh
Henriette Prast
Mariacristina Rossi
Cesira Urzi Brancati

The 2011 Pension Reform in Italy and its Effects on
Current and Future Retirees

Labour market institutians household consumption
insurance within OECD countries

Shifting Taxes from Labour to Property. A Simulatio
under Labour Market Equilibrium

Absenteeism, Pension Reforms and Grandmothers

Personal Income Tax Reforms: a Genetic Algorithm
Approach

Single again? Asset and portfolio changes due to
widowhood shock

Drivers of performance in primary education in Togo

Economic-financial literand (sustainable) pension
reforms: why the former is a key ingredient for thager

A Reporting Standard for Defined Contribution Pensi
Plans

Equally-weighted Risk Contribution Portfolios: an
empirical study using expected shortfall

Family ties: occupational responses to cope with a
household income shock

Seven Ways to Knit Your Portfolio: Is Investor
Communication Neutral?

Cognitive Functioning and Retirement in Europe

Insights on the global macro-finance interface:
Structural sources of risk factors fluctuations el
cross-section of expected stock returns

New Insights on the US OIS Spreads Term Structure
During the Recent Financial Turmoil

Inequality and the finance you know: does economic
literacy matter?

The psychology and economics of reverse mortgage
attitudes: evidence from the Netherlands

Thefull seriesisavailable at: http://www.cerp.carloalberto.org/category/publioat/working-papers/




