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1 Introduction

In the context of aging societies, the length of working careers has become crucial for ensuring

the sustainability of public pension systems. Over the past decade, Western governments have

intervened by increasing the retirement age required to qualify for a pension. However, this

extended working period has imposed costs on individuals approaching retirement, as the disu-

tility of work increases with age (Gruber & Wise 1998), especially for socio-demographic groups

less attached to the labor market. Sudden pension reforms may have significant implications for

women nearing retirement, whose careers are already impacted by labor market interruptions

and weaker attachments due to caregiving responsibilities.

This paper exploits a unique and unexpected pension reform in Italy to identify how a sharp

increase in retirement eligibility affects women’s incentives for early retirement. While the reform

raised the retirement age by at least four years, it left the early retirement option unchanged:

women with a sufficient number of contribution years could choose early retirement at the cost

of receiving a substantially lower pension amount.

Our analysis focuses on the Monti-Fornero reform enacted in Italy in 2011, which unexpect-

edly tightened the eligibility requirements for claiming full retirement benefits. The mandated

increase in retirement age varied significantly by gender: for men, the retirement age increased

from 65 to 67; for women, the first cohort affected by the reform faced an increase from 60 to

64, while for the subsequent cohorts retirement age was set to 67. The minimum number of

contribution years required for old-age pension remained at 20. The reform was largely unex-

pected due to its swift implementation, coming into force on January 1, 2012, just 25 days after

its presentation in the Parliament. The reform did not alter the so-called “Opzione Donna”

(OD), an early retirement option available since 2008 only for women, which allowed them to

retire at 57 with at least 35 years of contributions, albeit with an annuity penalty due to its

defined-contribution computation.

The analysis centers on women for two main reasons. First, the reform resulted in a larger

increase in retirement age for women than for men: the requirement rose from 60 to 64 (and

to 67 for subsequent cohorts), while for men it increased only from 65 to 67. Second, the
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early retirement scheme was available only to women. Understanding how women’s retirement

behavior is specifically impacted by the increasing retirement age is critical, as women tend to live

longer than men and are likely to spend much of their retirement in widowhood, often without

adequate savings or annuities (Bettio et al. 2013). Moreover, although women’s employment

has risen throughout the 20th century (Olivetti & Petrongolo 2016), they often prioritize job

attributes compatible with household responsibilities, such as flexible work schedules and shorter

commutes, which can lead to worse earning opportunities (Petrongolo & Ronchi 2020). This

disparity may later translate into smaller pensions. From a policy perspective, this concern is

heightened by increasing longevity and changes in public pension generosity (Börsch-Supan &

Coile 2021). Additionally, research indicates that women possess lower financial literacy than

men (Lusardi & Mitchell 2008) and have less awareness of pension information (Angelici et al.

2022), which may influence their reactions to sudden increases in retirement age.

This paper aims to assess whether the Monti-Fornero reform has altered the incentives for

early retirement among women. We adopt a novel identification strategy, based on a differences-

in-differences design, in which assignment to the treatment is estimated in a Regression Discon-

tinuity setting. In practice, we compare women who are eligible for OD with women who are

not, based on the number of years of contributions they have accrued, both in the cohort which

was not affected by the Monti-Fornero reform (1951) and in the first cohort which was instead

affected (1952). Table 1 summarizes the pre- and post-reform requirements for the 1951 and

1952 cohorts considered in the analysis: the Monti-Fornero reform changed the full retirement

age for old-age pensions starting from the 1952 cohort, while leaving OD unaffected. The as-

signment to the treatment is based on the fact that a woman has more or less than 35 years of

contributions when the Monti-Fornero reform is implemented.

Our analysis leverages a rich set of Italian administrative data, which allows us to observe

work histories and retirement choices of women working in the private sector. The data allows

us to observe women’s demographic characteristics and career information, such as whether they

used any unemployment spell, sick leave or family leave, which we use to construct measure of

labor market attachment.
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Table 1: Age requirements before and after the Monti-Fornero reform by cohort

Cohort
Type of pension # contributions 1951 1952

before after before after
Old age c≥ 20 years 60 60 60 64
Early retirement c≥ 35 years 57 57 57 57

Notes: This table provides the age required before and after the Monti-Fornero Reform to be eligible
for the old age ( c≥ 20 years contribution) and the early retirement pension “Opzione Donna” (c≥ 35
years contribution) Sources. Authors’ elaborations based on information from National Social Secuirity
Institute (INPS), Circolare INPS n35 (2012)

The results show that women who are eligible for OD and are subject to the increase in

statutory retirement age induced by the reform retire earlier by about 2 months compared to

women who are not eligible and not subject to the reform. Even though the effect on retirement

age is quite small, we also find that women who are eligible for OD and subject to the reform

face a reduction in annuity by about 900 Euros per year, which corresponds to a 5% lifetime

reduction. The substantial decrease in the pension amount is consistent with the fact that

OD entails a computation of the annuity according to the defined-contribution scheme, while

the women of the cohorts considered, if retired at statutory retirement age, would be subject

to a defined-benefit or mixed pension computation scheme. These results are robust across

several sensitivity analyses, including more demanding specifications, changes in bandwidth

selection, and the use of placebo cutoffs. Furthermore, we uncover important heterogeneous

effects. Our findings show that women with low labor market attachment, working full-time and

being subject to a defined-benefit computation method are more likely to retire earlier and face

the largest annuity penalization. These results suggest that women already facing low socio-

economic disadvantage or juggling between work and unpaid responsibilities are the ones finding

more profitable to exit the labor market, which is consistent with a framework in which women

do not solely consider monetary compensation when making pension decisions, they also weigh

other non-pecuniary factors.

The findings highlight two main policy implications. First, the reform, which aimed to extend

women’s working lives, has inadvertently pushed some women toward early retirement, even at a

financial cost. This indicates that women do not only consider monetary incentives when making

pension choices; timing and other non-monetary factors also influence their decisions. Second,
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women from disadvantaged groups—such as those with low education, work interruptions, and

weak labor market attachment—are more likely to exit the labor market earlier. This suggests

that these already vulnerable women may be more responsive (and sensitive) to a pension reform

aimed at enhancing their labor market participation, potentially facing a higher risk of poverty

in old age due to these early pension choices.

This paper contributes to four strands of literature that seek to understand how individuals

respond to pension reform.

First, to our knowledge, we are the first to provide causal estimates of the impact of increasing

retirement age on women nearing retirement and how this has affected their incentives for early

retirement. Only a few recent studies have examined the increase in the statutory retirement

age (SRA) (Mastrobuoni 2009, Behaghel & Blau 2012, Staubli & Zweimüller 2013, Manoli &

Weber 2016a, Seibold 2021, Lalive et al. 2023), while others have focused on changes in benefit

generosity close to retirement (Krueger & Pischke 1992, Song & Manchester 2007, Liebman et al.

2009, Manoli & Weber 2016b). These studies find that individuals respond to pension reform by

increasing their labor supply and delaying retirement, which contrasts with our findings in this

paper. Recently, Geyer & Welteke (2021) looked at how German women respond to an increase

in the early retirement age: their results suggest that women stay longer in their respective labor

market state, leading to an overall increase of employment, unemployment, and inactivity rates

of those aged 60 and older.

Second, in the Italian context, most studies focus on the Monti-Fornero reform’s effect on

the labor market attachment of relatively young women, revealing that women responded by

increasing their labor supply (Carta & De Philippis 2023). Other researchers have evaluated the

spillover effects of the reform on older workers who were locked in, affecting younger workers who

experienced a block in their career development (Bianchi et al. 2022, Carta et al. 2024, Boeri

et al. 2022). One study specifically examined the reform’s effect on individuals at least five

years from retirement, finding that sick leave increased only for women (Brunello et al. 2025).

Our paper differs from previous studies by assessing the impact of the reform on women nearing

retirement when the reform was enacted and evaluating their response. This is particularly
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important from a policy perspective, as in OECD countries, among individuals over age 50 who

provide informal care, 60% are women (OECD 2023). Thus, women are more likely to bear

caregiving responsibilities at an older working age.

Third, we contribute to the literature on changes in the computation rules of pension benefits

(Boeri & Brugiavini 2008, French 2005, Engels et al. 2017, French et al. 2022). Since the

defined-contribution scheme allows for early retirement but is significantly less generous than

the defined-benefit scheme, we can assess how women respond to these financial disincentives.

Fourth, this paper also relates to a recent strand of literature Behaghel & Blau (2012), Lalive

et al. (2023), Seibold (2021), Laun & Palme (2023), Rabaté et al. (2024) that finds individuals

respond to pension reforms behaviorally, in contrast to the standard optimal retirement model.

Our results indicate that women do not base their retirement choices solely on financial incen-

tives, suggesting that other factors, such as disutility from continued work, also play a role. This

finding implies that, similar to trends observed in the labor market—where women tend to pri-

oritize jobs that offer better work-life balance over higher remuneration Felfe (2012), Petrongolo

& Ronchi (2020)–retirement choices may also be influenced by factors beyond remuneration,

further contributing to the existing gender gap in pension amounts (OECD 2021).

The rest of the paper proceeds as follows. Section 2 describes the institutional setting.

Section 3 describes the data, while Section 4 presents the econometric analysis and discusses the

main assumptions needed for identification. Section 5 presents the results, and the sensitivity

analyses. Section 6 discusses the potential mechanisms and Section 7 the effect on the social

security wealth. Finally, Section 8 concludes.

2 Institutional framework

The Italian pension system primarily relies on public pension provision, with alternative manda-

tory or voluntary pension funds playing a negligible role (COVIP 2022). Individuals can claim

their pension through either the “old age pension,” which is based on retirement age and a

minimum number of years of contribution, or the “seniority” scheme, which is based solely on
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years of contribution. Both schemes ensure full annuity benefits for retirees, which are usually

very generous; this is partly the reason why workers retire as soon as they reach the eligibility

requirements (Brugiavini 1997, 2001, Battistin et al. 2009). In the Italian system, individuals

are considered retired when they begin claiming their first pension benefit.

The Italian pension system has been largely reformed since the 90s in order to ensure sus-

tainability. While several reforms gradually increased full retirement age, this paper considers

the so-called Monti-Fornero reform, which was enacted on December 2011, and induced the most

substantial increase in statutory retirement age, especially for women.1 The Monti-Fornero re-

form, from the names of the prime minister and the minister of labor who enacted it, was largely

unexpected due to its rapid implementation, driven by pressure from the European Union to

control public spending: the right-wing government resigned on November 12, 2011, and the

subsequent “technocratic government”, held by Prime Minister Mario Monti, took office on

November 16; the pension reform was presented on December 6 and approved on December 22.

The reform resulted in a sharp and unexpected increase in eligibility requirements, aimed at

reducing the pension burden on public finances. Under the pre-reform regime, female workers

in the private sector could retire with the old age pension scheme at age 60, provided that they

had at least 20 years of contributions. Under the new reform rules, the age requirement swiftly

increased from 60 to 67 for women by 2020. Women who were eligible to retire under the pre-

reform rules by December 31st, 2011, were considered as exempted from the Reform, and thus,

they could still retire at age 60, provided that they had 20 years of contributions. This exemption

is known as the “Grandfathering clause” and refers to women born in 1951, who turned 60 in

2011 and were thus eligible to retire at 60 years of age. While the ultimate goal of the reform

was to bring retirement age to 67 years of age, women turning 60 in 2012 and with at least 20

years of contributions by 31st December 2012, faced a lower increase in retirement age, as they

could retire at 64 years of age instead of 67. This gradual change in statutory retirement age was

introduced by an implementing regulation issued by the Italian Social Security Institute (INPS),

1The reform also impacted the seniority pension scheme: under pre-reform rules, individuals could retire with
40 years of contribution with no minimum age; the new rules raised the required contributions for women from
40 to 42 years. In our analysis, we exclude individuals with 40 years of contributions or more.
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on March 2012.2 Despite representing a gradual implementation of the reform, still, women born

in 1952, turning 60 in 2012, who, according to the pre-reform rule were supposed to retire that

year, suddenly realized that they must work for additional 4 years. Finally, private-sector female

workers born in 1953 or later faced the new statutory retirement age of 67 years.3

The Monti-Fornero reform did not change the early retirement scheme, known as Opzione

Donna (OD), which was made available to women only since 2008. According to OD regulation,

women working in the private sector could retire with 35 years of contributions and at least 57

years of age.4 As all early retirement schemes lead to a penalization in the annuity, OD entails a

substantial financial penalty too. It is worth mentioning that an important reform affecting the

Italian pension system was introduced in 1995 and referred to the pension computation method

(i.e. the so-called Dini reform): before 1995, individuals retired under the defined-benefit scheme,

according to which the annuity was an average of the last five to ten years of gross earnings; after

the Dini reform, individuals with less than 18 years of contribution fell under the “mixed scheme,”

while those starting to work from 1996 were put under the full notional defined-contribution

scheme, which is based on the amount of social security contributions accrued during the careers.

Generally, pensions computed according to the full notional defined-contribution scheme are

lower than those computed according to the mixed method, which again are lower than those

computed according to the defined-benefit scheme (OECD 2021). Since its introduction, OD

entails that the pension amount is computed according to the defined-contribution scheme; INPS

(2023) estimates that OD computation method may lead to a permanent reduction of about 15%

in annuity for women who would have otherwise retired according to the defined-benefit or mixed

schemes.

While the strong monetary penalization may have limited the take up of OD, we believe

that the substantial increase in retirement age induced by the Monti-Fornero reform may have

changed the incentives to early retirement, despite the financial cost. Figure 1 illustrates the OD

2Circolare INPS 35/2012.
3Certain categories were exempted from the increase in retirement age due to the reform and could retire

under special ad-hoc rules. This group included individuals in mobility, solidarity contracts, those in public train
service, flight service, maritime service, and strenuous jobs. In our analysis, we drop the observations belonging
to these categories.

4Nowadays OD is still in place, even though the age limit has been increased.
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take-up over time (in absolute numbers), since its implementation in 2008: the figure indicates

that the largest uptick in take-up occurred after the enactment of the Monti-Fornero reform at

the end of 2011.

Figure 1: Take up of the early retirement scheme Opzione Donna
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Notes. The graph reports the number of women working in the private sector who retired with the Opzione
Donna early retirement scheme from 2008 until 2015. The red dashed line indicates the year (2012) in which the
Monti-Fornero reform took place. Source: own elaborations on INPS (2016, Table 3.1)

As the aim of the paper is to assess whether the take up of OD increases as a consequence of

the Monti-Fornero reform, we compare the retirement behavior of the 1952 cohort, which is the

first cohort affected by the SRA increase of 4 years, and the 1951 cohort, which instead was not

affected by the SRA increase (conditionally on having at least 20 years of contributions). Figure

2 displays the cumulative age at retirement for both cohorts, by using the administrative data

at our disposal. The figure indicates that the vast majority of women born in 1951 retired by

age 61, in line with the SRA regulation in place: the one-year lag between the SRA for the 1951

cohort (60 years) and the observed peak in retirement behavior is attributable to the ’waiting

windows’ (finestre mobili) policy; prior to the Monti-Fornero reform, this system mandated that

individuals could only claim their first pension benefit twelve months after reaching eligibility

(Battistin et al. 2009, Carta et al. 2024, Bianchi et al. 2021). On the contrary, for the 1952

cohort, for which the SRA became 64 after the Monti-Fornero reform, about 40% of of women

retired between 60 and 64, suggesting that this cohort did not fully comply with the reform and

may have opted for early retirement options.5

5Even though the Monti-Fornero reform gradually increased SRA from 60 to 67 for the cohorts from 1953
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Figure 2: Retirement age (cumulative distribution) by cohort

0

.2

.4

.6

.8

1

C
um

ul
at

iv
e 

D
is

tri
bu

tio
n

57 58 59 60 61 62 63 64 65 66 67 68 69 70
Age at retirement

1951 cohort 1952 cohort

Notes: The graph shows the cumulative distribution of the retirement age for the cohorts 1951 and 1952; the
dashed lines represent the statutory retirement ages: 60 for the 1951 cohort and 64 for the 1952 cohort. Source:
Own elaborations on INPS data on women born in 1951 and 1952, and who retired from 2008 to 2020.

3 Data

The analysis is based on administrative data provided by INPS, the national social security and

welfare institute in Italy.6 In particular, we use two main sources of data: (i) pension data on

the universe of retirees, and (ii) dataset on the work history of individuals.

Dataset (i) includes all retired individuals from 1998 onward and include information on

the age at which retirement benefits are collected, the type of pension (i.e. whether old age,

seniority or survivor’s pension), the number of years of contributions accrued at retirement, the

annuity computation method (i.e. whether defined-benefit, mixed or defined-contribution) as

well as the benefit amount. We use this dataset to construct the main dependent variables of

the analysis: age at retirement (in months), and monthly pension amount (expressed in 2020

Euros). Moreover, we use this dataset to control for whether the woman receives a survivor’s

benefit, which is particularly important in the Italian setting where 85% of this type of pension

are paid to women (INPS 2023), as well as to control for the type of the pension computation

method the woman is entitled to, depending on when she started working. Regarding the

pension computation method, it should be noticed that the women considered in the analysis

onward, here and in the analysis that follows, we do not consider the 1953 cohort and the following ones, because
they became eligible for the full pension scheme only from 2020 and we lack sufficient data to observe their
retirement behavior.

6More information about INPS can be obtained from https://www.inps.it/nuovoportaleinps/default.

aspx?itemdir=47212.
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(born in 1951 or in 1952) are either subject to the defined-benefit scheme or to the mixed scheme,

hence in any case they would face a substantial penalty if retired with OD which entails the

defined-contribution method.

Dataset (ii) provides employment histories of the universe of private sector workers (ex-

cluding agriculture) in Italy for individuals born from 1950 onward. The data include employee

demographics, marital status, region of residence, periods of sickness or family leave during their

career, and earnings and type of contract (i.e., part-time vs full-time). We use this dataset to

construct control variables on the individual’s region of residence and marital status;7 moreover,

we define a binary variable equal to one if the woman had any family or sick leave, or unem-

ployment spell in the last 15 years, and we label this variable as Low labor market attachment ;

furthermore, we define an indicator variable for whether the woman’s wage at the last job was

above the median in the female working population, and an indicator variable for whether the

last job was part-time.

Importantly, dataset (ii) on the work history of individuals allows us to recover the number

of years of contributions accrued by each individual at every point in time/age. This allows us

to overcome a crucial issue that, instead, we face in the pension dataset. In fact, dataset (i)

does not provide information on whether the woman retired with OD or with another scheme.

In the analysis, we tackle this issue by using the fact that women are eligible for OD only if they

have at least 35 years of contributions. More precisely, we define a woman as eligible for OD if

she has 35 years of contributions or more at a specific age. We select the age by following the

Reform implementation laws: in particular, women of the 1951 cohort were exempted from the

SRA increase, provided that they had at least 20 years of contributions by 31st December 2011,

because they turned 60 in 2011; instead, women of the 1952 cohort, turning 60 in 2012, faced

a SRA of 64 instead of 60, provided that they had at least 20 years of contributions by 31st

December 2012, otherwise the SRA would be 67 years of age, as for the subsequent cohorts.8 We

thus define a variable representing the months of contributions accrued by women on December

7Although we know that couples could have joint decisions to retire (Banks et al. 2010, Stancanelli & Soest
2012, Hospido & Zamarro 2014, Ciani 2016, Stancanelli 2017), we cannot identify the partner in the data due to
privacy reason, and, hence, we cannot control for any partner’s characteristics.

8See Law 214/2011 and INPS interpretative norm number 35/2012.
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31, 2011, for the 1951 cohort, and on December 31, 2012, for the 1952 cohort, and we consider a

woman as eligible for OD if she has more than 35 years of contributions at age 60, corresponding

to 420 months.9

From the INPS data, we can recover two additional pieces of information, which, however, are

not available for the entire population. First, after 2010, employers started to disclose to INPS

information about educational attainment for all contracts that opened, changed, or closed; we

thus observe the level of education for about one third of the individuals. Second, for a 13%

sample of individuals, we observe the sector of employment in the last job. We use the level of

education and the last sector of employment as control variables in robustness checks presented

in Section 5.2 below.

For our analysis, we select women born in 1951 or 1952, who retired with either an old age

or seniority pension. We included women retiring between 2011 and one year after the statutory

retirement age, i.e. until 2013 for the 1951 cohort and until 2017 for the 1952 cohort.10

The identification strategy, detailed in Section 4 below, is based on the comparison of women

with a number of months of contributions above and below the threshold of 420 months; to

ensure such comparability we focus on the sample of women within one year from the 35-year of

contribution cutoff, comprising 6,708 observations for which we observed all variables of interest.

Table 2 reports descriptive statistics on the outcome variables considered in the analysis, by

eligibility status to OD (given by the number of years of contributions being above or below

the 35 cutoff) and by cohort. The table clearly shows that retirement age (in months) increases

for the 1952 cohort, however women born in 1952 with more than 35 years of contributions at

age 60 have a slightly lower retirement age compared to those below the cutoff. For annuity, we

observe that, on average, women of the 1952 cohort receives a larger pension (due to the longer

working horizon) and also that the pension amount increases with years of contributions.

9For the construction of the number of years/months of contributions accrued at a specific point in time, we
follow the procedure adopted by Bianchi et al. (2022).

10The sample selection implies that we focused on women who had not yet retired in 2011. Concerning the
1951 cohort this implies that they haven’t used any early retirement schemes before the Monti-Fornero reform
was enacted. Figure 2 reassures us that this should not be an issue in this setting, because the trend in retirement
age before the age of 60 is similar for the 1951 and the 1952 cohorts.
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Table 2: Descriptive statistics on retirement age and annuity, by eligibility status to OD and
cohort.

1951 1952

Below 35YoC Above 35YoC Below 35YoC Above 35YoC

Retirement age (months) 735 735 762 759
Annuity 1146.9 1222.5 1277.9 1335.2
N 1803 1979 1312 1614

Notes: The table reports the average values of the outcome variables considered in the analysis for women with
more or less than 35 years (420 months) of contributions at age 60, and by cohort. We consider a sample of
women with months of contributions at age 60 ranging between 408 and 432. Source: Own elaborations on
INPS data.

4 Identification Strategy

The aim of the paper is to assess whether women who are eligible for OD are more likely to

retire early after the increase in SRA induced by the Monti-Fornero reform, and what would be

the effect of such anticipation on the annuity they receive.

As anticipated in Section 3 above, we define a woman as being eligible for OD if she has

more than 35 years of contributions at age 60. More precisely, we consider the information on

months of contributions as the running variable of the analysis, and focus on women who have

between 408 months (34 years) and 432 months (36 years) of contributions at age 60. Hence,

one potential empirical strategy could be a regression discontinuity design around the 35-year-

of-contributions cutoff on the sample of women born in 1952, who are the first cohort subject

to the Monti-Fornero reform. However, we should also take into account the fact that OD was

already available before the Reform, and thus any discontinuity we may observe at the 35-year-

of-contributions cutoff for the 1952 cohort could depend on pre-reform trends. We tackle this

issue by also using the 1951 cohort, which was not affected by the Monti-Fornero reform.

Our analysis is thus based on a differences-in-differences strategy, in which the assignment to

the treatment is estimated in a regression discontinuity setting. The treatment is the eligibility

for OD and is associated with the fact that the woman has 35 years of contributions or more

at age 60. The 1952 cohort represents the post period (in a diff-in-diff setting), and allows

us to measure the take up of OD when the SRA increase takes place, while the 1951 cohort

proxies the take-up of OD in absence of the SRA increase. Our empirical strategy differs from
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the difference-in-discontinuities model proposed by Grembi et al. (2016) and adopted in cohort

analyses by, among others, Carneiro et al. (2015) and Canaan et al. (2024). Their setting features

a double policy treatment at a single threshold, and the identification strategy is designed to

isolate the effect of one policy from the pre-existing one. In our context, however, the 35-year-of-

contributions cutoff is relevant only for OD eligibility, and the two cohorts represent the periods

before and after the reform’s implementation.

Figure 3 reports the variation in retirement age and annuity induced by the 35-year of

contribution cutoff for each cohort. In terms of retirement age, Panel (a) shows no jump for the

1951 cohort, suggesting that women unaffected by the Monti-Fornero reform had no incentive

to retire earlier. For women born in 1952, whose SRA increased to 64, we observed a decrease

in retirement age once the 35-year contribution threshold is crossed from below, indicating that

early retirement is more appealing for these women despite the penalty. This implication is

further highlighted in Panel (b), which shows that women of the 1952 cohort affected by the

Monti-Fornero reform, who had more than 35 years of contributions at age 60, face a reduction

in their annuity compared to women with fewer than 35 years of contribution, who were forced

to comply with the reform regulation.

Before presenting our formal estimation equation, we further discuss the key assumption

underlying our strategy: that eligibility for the OD scheme can be proxied by having accrued

over 35 years of contributions by age 60. A potential challenge to this assumption’s validity

is the existence of other early retirement schemes targeting women with similar contribution

histories. However, other relevant programs, such as the ‘APE’ (State Pension Advance), were

introduced only in 2017, when the women in our sample were all eligible for the standard

old-age pension. Furthermore, our focus on a narrow 12-month bandwidth around the 35-

year contribution threshold minimizes the likelihood of confounding effects from other policies.

Crucially, the OD scheme is unique in its use of a 35-year contribution requirement. This feature,

combined with our observation of a sharp, simultaneous jump in both retirement age and annuity

payments at this precise threshold (see Figure 3), provides strong evidence that the observed

effect is driven by the OD scheme. This conclusion is consistent with the program’s design,
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Figure 3: Graphical evidence at the 35-year-of-contribution cutoff: age at retirement and annuity
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which explicitly incorporates a financial penalty on the annuity.

Formally, we estimate the following econometric model:

Yij = γ0 + γ1Above35ij + γ2f(Cij − c) + γ3f(Cij − c)(Above35ij)

+ γ4f(Cij − c)(Above35ij − 1) + γ5Postij + γ6Above35ijPostij + ξij (1)

where Yij is the outcome for woman i born in cohort j, which can be either the retirement age

or the pension annuity. The variable Cij is the running variable, which is the number of months

of contribution at age 60.11 The dummy variable Above35ij indicates whether the woman has

more than 35 years of contribution at age 60. Postij is a binary variable indicating whether the

woman belongs to the 1952 cohort, affected by the Monti-Fornero reform. In the specification,

we allow for different slopes on both sides of the cutoff, which are captured by the coefficients

γ3 and γ4.

The coefficient of interest for our analysis is γ6, which captures the effect of being eligible for

OD in the post-reform era, with a SRA equal to 64. This coefficient indicates whether women

subject to the increase in SRA, who had more than 35 years of contribution at age 60, anticipate

retirement through OD, despite the penalty in the annuity imposed by the defined-contribution

scheme. On the contrary, we expect that women with fewer than 35 years of contribution, who

are not eligible for any form of early retirement scheme, are thus compelled to remain in the

labor market.

The model was estimated using a first-order polynomial (Gelman & Imbens 2019), and we

used a triangular kernel (Cheng et al. 1997). Standard errors were clustered at the running

variable level (i.e., months of contribution). Because we estimated the effect of the reform para-

metrically, the choice of bandwidth was crucial. In the baseline analysis, we adopt a bandwidth

of one year of contribution but we repeated the analysis using a bandwidth of 9 to 15 months

of contribution.12

Our identification strategy relies on two key assumptions. First, individuals cannot precisely

11The running variable was normalized around the cutoff of 35 years of contribution (which correspond to 420
months), so that c = 0 at the cutoff.

12See Section 5.2.

15



manipulate the running variable, ensuring its continuous distribution around the cutoff for each

cohort. Second, women just above and below the cutoff must be comparable in their observable

characteristics, and the two cohorts should not exhibit substantial pre-existing differences.

We test the first assumption in several ways. A density plot of the running variable (Ap-

pendix Figure A-1) shows no substantial discontinuities at the cutoff for either the 1951 or 1952

cohort, suggesting an absence of sorting.13 Furthermore, precise manipulation of the running

variable—lifetime months of contributions—is unlikely, as it is a stock variable accumulated

over a long career and cannot be easily adjusted near retirement. We also address a potential

confounding channel, due to the fact that, in Italy, years of tertiary education can be counted

as years of contributions.14 Since this could provide an alternative path to early retirement for

more educated women, in Section 5.2 we present a sensitivity analysis in which we control for

the woman’s education level.15

To test the second assumption, we perform balance tests on a range of pre-determined charac-

teristics. We separately estimate a RD equation for the 1951 and the 1952 cohorts, with a series

of covariates as dependent variables: Appendix Figure A-2 reports the estimated RD coefficient

of having more than 35 years of contributions, and confirms there are no significant pre-existing

differences between women on either side of the 35-year threshold , for both cohorts. While our

baseline analysis already controls for region of residence, marital status, and survivor’s pension

receipt, we confirm in Section 5.2 that our findings are robust to including the other observable

characteristics as additional controls.

13A formal test, estimating Equation 1 with the share of women at each level of the running variable as the
dependent variable, confirms that the coefficient γ6 is not statistically different from zero. Results available upon
request.

14Law 114/1974
15Furthermore, our baseline results hold when excluding women with a tertiary degree from the sample. Results

are available upon requests to the author.
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5 Results

5.1 Baseline results on retirement age and annuity upon retirement

Table 3 reports the baseline results of the analysis. We refer to age at retirement (defined in

months) in Panel A and to the monthly annuity women receive upon retirement in Panel B.

We present four specifications, in which we add progressively region of residence fixed effects,

the woman’s marital status and information on whether she receives a survivor’s pension. Our

preferred specification is the (iv) one.

The coefficient of variable Post corresponds to coefficient γ5 in Equation 1 and identifies

the effect of belonging to the 1952 cohort, thus being affected by the Monti-Fornero reform,

provided that these women have less than 35 years of contribution at age 60 and are not eligible

for early retirement with OD. In other words, the coefficients γ5 give us the intended effect of

the Monti-Fornero reform. The results show that women born in 1952, with less than 35 years

of contribution, retired 26 months (2 years and 2 months) later than the 1951 cohort with less

than 35 years of contribution. Considering that the average retirement age for the 1951 cohort is

61.8 years, this result implies that the 1952 cohort without an early retirement option retired at

age 64, indicating full compliance with the intentions of the reform. The longer working career

implies that these women earned 144 euros more per month (see Panel B), which corresponds to

an 11% increase in monthly annuity compared to the average annuity received by women born

in 1951 with fewer than 35 years of contribution at age 60.

The coefficient of the variable Above refers to γ1 in Equation 1 and represents the effect of

having more than 35 years of contribution for the 1951 cohort; in other words, this coefficient

captures any potential take-up of the early retirement scheme OD for the 1951 cohort. The

coefficients reported in Table 3 suggest that OD was barely adopted by the cohort not affected

by the Monti-Fornero reform. In both panels, the coefficients are small and positive, but not

statistically significant. This finding is not surprising: OD could be adopted from age 57 on-

ward, and the SRA before the Monti-Fornero reform was 60. Considering the monetary penalty

associated with the take-up of OD, and the very small distance between the two age limits (57
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vs. 60), most women may have decided to wait until the statutory retirement age to obtain the

full annuity.16

Our primary coefficient of interest is on the interaction term AbovePost, denoted as γ6 in

Equation 1. This coefficient identifies the differential effect of OD eligibility (having over 35

contribution years) for the 1952 cohort, which was subject to the Monti-Fornero pension reform,

relative to the 1951 cohort.

Concerning retirement age (panel A), our results show that the reform increased the gap

in retirement age between OD-eligible and ineligible women by two months. This suggests an

increased take-up of the early retirement option among women facing a later statutory retirement

age, although this behavioral response is modest. When considering pension annuity (panel B),

we find that the annuity differential between eligible and ineligible women increases by €66 per

month for the post-reform cohort, implying an annual annuity reduction of approximately €900.

By taking into account the small effect we found for retirement age, such a monetary penalization

can be justified only by the different computation method imposed to women opting for OD,

and we thus interpret this negative coefficient as further evidence of increased OD enrollment.

The overall magnitude of this effect is considerable: this represents a 5% loss relative to the full

pension obtainable under the standard old-age scheme. In Section 7, we investigate whether this

immediate penalty also translates into a reduction in women’s overall social security wealth.

5.2 Sensitivity analysis

We tested the robustness of our results across three main dimensions: (i) we controlled for

potential variables that may systematically jump at the 35-year-contribution cutoff (as reported

in Figure A-2 in Appendix), (ii) we changed the bandwidth selection, and (iii) we perform a

16A further potential explanation for our findings relates to the sample selection criteria, which could introduce
a selection bias. Our analysis is restricted to women who were not yet retired in 2011. For instance, a woman
born in 1951 who utilized the OD scheme to retire at age 59 in 2010 would not be in our sample. However, such
a scenario is unlikely to confound our estimates. For this woman to be eligible for retirement with OD at 59, she
would have needed to accumulate over 35 years of contributions. Consequently, by age 60—the age at which we
measure her contribution history for the analysis—she would have accrued more than 36 years of contributions.
This would place her well outside the ±1 year bandwidth around the 35-year threshold used in our research
design. Therefore, the narrow bandwidth of our empirical strategy inherently mitigates the risk that our results
are biased by the sample selection criterion.
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Table 3: Baseline results on the age of retirement and the annuity

(i) (ii) (iii) (iv)

Panel A. Retirement Age (months)

Above 0.1757 0.2337 0.1997 0.2468
(0.3224) (0.3154) (0.3205) (0.3166)

Post 26.7644*** 26.7391*** 26.7661*** 26.7368***
(0.3939) (0.4145) (0.3913) (0.4138)

Above×Post -2.2131*** -2.1728*** -2.2134*** -2.1663***
(0.5190) (0.5314) (0.5217) (0.5332)

Panel B. Annuity (2020 Euros)

Above 0.2931 2.5516 -6.4008 -1.8187
(22.7216) (18.4562) (23.1060) (18.5953)

Post 144.7474*** 147.3507*** 141.9041*** 144.8512***
(14.9601) (14.6407) (15.0377) (14.3837)

Above×Post -60.5231* -69.5766** -56.1814* -66.3480**
(29.3801) (28.2538) (29.0978) (27.8664)

Region FE ✓ ✓
Married/Survival pension ✓ ✓

N 6708 6708 6708 6708

Notes: The table reports the results of a parametric estimation of Equation 1, with retirement age (in months) as dependent
variables in panel A and annuity amount (in 2020 Euros) in Panel B. The variable Above indicates whether the woman has more
than 35 years of contributions at age 60; Post whether the woman belongs to the 1952 cohort; and AbovexPost indicates women
who belong to the 1952 cohort (and hence are subject to the Monti-Fornero reform) and have more than 35 years of contributions
at age 60. Standard errors are clustered at the months of contribution level. The bandwidth is 12 months from the cutoff of 420
months of contributions at age 60. P-values: * p<0.10, ** p<0.05, *** p<0.01
Source: Own elaborations on INPS data.

placebo analysis using other cutoffs different from the 35-year-of-contribution one.

Table 4 reports the baseline results when we controlled for additional characteristics of the

women in the sample. In column (i), we control for whether the woman has a low labor market

attachment; column (ii) controls for having the last wage above the median wage, column (iii)

for being under the mixed computation scheme, and column (iv) for being a part-time worker in

the last job. Finally, in columns (v) and (vi), we control for the sector of last employment and

the individual’s level of education, although these pieces of information are available only for a

subsample of individuals. Panel A shows the results for the age of retirement for the coefficient

of interest: the results confirm an effect of about 2 months of anticipation for the treated cohort

with more than 35 years of contribution, in line with the baseline findings in Table 3. Panel B

of the table reports evidence for the annuity, and again the results are very similar to the ones

obtained in the baseline analysis.

Second, we test the sensitivity of the results to the choice of bandwidth. We run the baseline

model with different bandwidth specifications, selecting bandwidths from 9 to 15 months and
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Table 4: Sensitivity analysis on retirement age and annuity: control for women’s characteristics.

(i) (ii) (iii) (iv) (v) (vi)

Panel A. Retirement Age

Above×Post -2.1235*** -2.1662*** -2.1645*** -2.1776*** -7.8600*** -3.2009***
(0.5557) (0.5302) (0.5332) (0.5312) (2.2997) (0.8064)

Panel B. Annuity

Above×Post -62.4443** -73.4161** -65.9585** -67.2537** -185.8279* -75.0580*
(27.7374) (28.9793) (27.9904) (27.7259) (94.9791) (41.6116)

Low labor mkt attachment ✓
Last wage above median ✓
Mixed contribution scheme ✓
Last job Part-time ✓
Sector of last empoyment ✓
College education ✓

N 6708 6708 6708 6708 1537 2906

Notes. The table reports the results of a parametric estimation of Equation 1 , for age at retirement (Panel A) and annuity (Panel
B). We control for marital status, survivor’s pension, region and add additional controls one by one, as reported in the bottom of
the table. In particular we control for having a low labor market attachment, having the last wage above the median, being under
the mixed contribution scheme, being a part-time worker in the last job, sector fixed-effect and having a college education. Standard
errors are clustered at the months of contribution. p-values: * p<0.10, ** p<0.05, *** p<0.01
Source: Own elaborations on INPS data.

reporting the estimated coefficients of interest for parameter γ6 in Figure 4. We observe that

the effect on both retirement age and annuity are stable across the specifications.

Third, we perform a series of placebo analysis in which we vary the cutoff considered, to

address the concern that our results are not picking up the OD effect but others of alternative

early retirement scheme. In particular, we consider the cutoffs of 30, 32, and 37 years of con-

tributions, in addition to the one of 35 which is considered in the baseline analysis. Figure 5

reports the results for both retirement age and annuity, and show that neither cutoff (apart from

the 35-year-of-contribution one) gives a statistically significant effect. This result is reassuring

that the effect found at the 35-year contribution threshold captures the effect of the OD scheme.

6 Mechanisms

As the baseline results point to a modest anticipation effect, which, however, has substantial

implications for the annuity received by women, in this section, we shed light on the potential

mechanisms that could explain such an effect. In what follows, we present the results by dividing

the sample in subgroups which can be informative of different channels at play: (i) by using the
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Figure 4: Sensitivity analysis on retirement age and annuity: bandwidth selection.

(a)
-5

-4
-3

-2
-1

0

9 10 11 12 13 14 15
Bandwidth

Retirement age

(b)

-1
50

-1
00

-5
0

0

9 10 11 12 13 14 15
Bandwidth

Annuity

Notes The figures report the results of a parametric estimation of Equation 1, with the
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Figure 5: Placebo analyses on different cutoffs
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information on labor market attachment that we have derived from the presence of sick leave,

family leave or unemployment spell, we distinguish between women with low or high labor market

attachment; (ii) we exploit the information on the working time of the last job before retirement,

to distinguish between women working part time or full time; (iii) we use the information on

the computation scheme women will be subject to upon retirement and distinguish between

those entitled to a defined-benefit (DB) scheme and those entitled to a mixed scheme, the latter

implying a lower pension amount than the former. Classification (i) aims at identifying women

who have less opportunities in the labor market and weaker careers. Classification (ii) aims

at identifying whether the choice to anticipate retirement is due to time constraints, which

may indicate a difficulty to reconcile work with other care duties at home: this is particularly

important in the Italian setting, where between 15 and 20 percent of people aged 50 or older

provide informal care and the majority of informal carers are women, who may be juggling

caregiving duties for elderly parents alongside paid work and other family responsibilities (Tur-

Sinai et al. 2020). Classification (iii) instead wants to shed light on whether women respond

to financial incentives when making retirement decisions: while all women in our sample would

receive a higher annuity should they retire with the old age pension scheme, those entitled to a

DB scheme would loose more from opting for OD than those entitled to a mixed computation

method.

First, we analyze women’s labor supply response to the Monti-Fornero reform, and whether

such response was potentially affected by the eligibility for OD. In particular, we compute the

semi-elasticity of the labor supply of women treated by the reform.17 The idea is that the

reform aimed at keeping women born in 1952 at least four more years in the labor market, by

increasing the retirement age for the old age pension. We follow Bozio (2008) and compute the

semi-elasticity as follow:

Semi-elasticity =
∆Age

∆Y earsofContribution
(2)

17We refer to semi-elasticity instead of elasticity because we do not know the respective monetary amount of
the additional years of contribution that the reform had foreseen.
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Where ∆Age = Âge52 - Âge51 is the difference between the estimated age for each co-

hort and, respectively, for women below and above the cutoff of 35 years of contributions.

∆Y earsofContribution equals four, which is the minimum number of additional years required

by the reform to access the old age pension. If women align their labor supply to the reform

requirements, we should see a semi-elasticity equal to 1; if women supply less (more) than what

the reform aimed, then semi-elasticity< (>)1.

Table 5: Semi-elasticity of women’s labor supply by eligibility status to OD: overall sample and
by subgroups.

Below 35YoC Above 35YoC

All sample 0.55 0.51

Lbr mkt attachment Low 0.60 0.52
High 0.53 0.53

Working time Part time 0.56 0.56
Full time 0.56 0.51

Contribution scheme DB 0.58 0.48
Mixed 0.54 0.54

Notes. The table reports the estimated semi-elasticity of labor supply, according to formula 2, for the all sample considered for the
analysis (N = 6708) and for specific subgroups. Source: Own elaborations on INPS data.

Table 5 reports the results for women with more or less than 35 years of contributions at

age 60, which determines the eligibility status to OD. The first row reports the semi-elasticity

of labor supply for the overall sample used for the analysis: the values suggest that neither

women not eligible for the early retirement scheme fully comply with the reform requirement

(as the estimated semi-elasticity is always lower than 1), but, as already indicated by the results

presented in Section 5, women who are eligible for OD supply less labor than required by the

reform. When considering the different subgroups, the results reported in Table 5 indicate that

women eligible for OD, with more than 35 years of contributions at age 60, in all cases supply

less labor than required by the reform, and the groups with a lower semi-elasticity are those

with a low labor market attachment, working full time or subject to a DB contribution scheme.

Second, we repeat the baseline analysis on the different subgroups of the sample defined

before. The results are reported in Table 6. In Panel A, when examining the effect on age of

retirement, women with low labor market attachment, those working full-time, and those under
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the defined-benefit scheme are the ones retiring earlier compared to the other groups. This

evidence is in line with the results reported in Table 5 above. When looking at Panel B, we

observe that the early retirement behavior induces a substantial penalization in the annuity,

which, again, confirms that anticipation is likely to be due to the fact that early retirement with

OD entails a defined-contribution scheme which leads to lower annuity.

By taking together the results presented in this section, we can conclude that women who

already have lower labor market attachment and weaker careers are more likely to be further

penalized by such early retirement scheme. Women working full time also find it convenient

to exit from the labor market, despite the monetary penalization, which suggests potential

difficulties in combining work and other family or care responsibilities that, instead, women

working part time do not face. Finally, the analysis by type of contribution scheme indicates

a potentially counterintuitive result: we find that women who are entitled to a DB scheme,

which would lead to a larger annuity compared to the mixed scheme, anticipate more retirement

and face larger losses due to the use of OD. This result seems in line with recent evidence

that Italian women lack awareness of their pension rights and have limited retirement planning

(Angelici et al. 2022, Fornero et al. 2019).18 However, it could also suggest that women, when

making retirement choices, value not only the financial aspects of such decision, but also non-

pecuniary aspects, such as the easiness of combining the economic activity with the informal

one, as women in Italy remain primarily those in charge of childcare and family care at all ages

of their life cycle (Ciani 2016, Brugiavini et al. 2017). While this result has been extensively

shown for labor market decisions (Petrongolo & Ronchi 2020, Felfe 2012), rarely there has been

evidence for retirement choices.

7 Early retirement effects on social security wealth

In this section, we analyze whether the higher take-up in OD induced by the Monti-Fornero

reform affects women’s social security wealth (SSW). The social security wealth is the expected

18Indeed, economists point to a lack of basic financial literacy for women, which plays a major role in making
financially sustainable forward-looking choices (Lusardi & Mitchell 2008).
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Table 6: Heterogeneous effects by labor market attachment, working time and contribution
scheme.

(i) (ii) (iii) (iv) (v) (vi)

Lbr mkt attachment Working time Contribution scheme
Low High Part time Full time Defined-benefit Mixed

Panel A. Retirement Age

Above×Post -3.8748*** -0.4946 -1.9469 -2.3193*** -3.8216*** -1.1461
(1.0606) (0.7513) (1.6501) (0.7107) (0.8959) (0.8845)

Panel B. Annuity

Above×Post -139.4822*** -1.5680 -36.8912 -79.8125** -67.9116* -54.9768
(35.6745) (33.6960) (52.1425) (33.3139) (38.5675) (44.5785)

N 2952 3756 1482 5226 2787 3921

Notes. The table reports the results of a parametric estimation of Equation 1 (baseline specification), for age at retirement (Panel
A) and annuity (Panel B). Standard errors are clustered at the months of contribution. p-values: * p<0.10, ** p<0.05, *** p<0.01
Source: Own elaborations on INPS data.

discounted value of future benefits (Feldstein 1974, Gruber & Wise 1998, 2008, Belloni et al.

2020). We define the SSW following Lalive et al. (2023):

SSWi =
Ω∑

j=R

Pi,jπ(j|a)β(a−j) (3)

Where i is the individual, R her age of retirement, Ω is the maximum age alive (set at 110

years), a is the age after retirement, π(.) are the survival probabilities and β is the discount

factor. Pi,j is the public annuity at the annual level. The β is set at 0.98.19 Understanding

the effect of OD on the SSW is particularly interesting because, as other scholars have pointed

out, SSW is essential to understand retirement behaviors (Stock & Wise 1990), or the erosion of

private savings (Gale 1998, Attanasio & Brugiavini 2003, Kapteyn et al. 2005, Alessie et al. 2013,

Belloni & Alessie 2013). We run the analysis of Equation 1 on the SSW as outcome. Results

are shown in Table 7. We observe that the coefficient of Above×Post is negative and significant

at 5% level. The magnitude of the effect is a reduction of Euro 28,270, which corresponds to

a difference in SSW by 11.7%. Overall, the results on SSW align with the one found for the

annuity and confirm the penalty for women who opt for the early retirement option.

19The survival probabilities are computed following the Human Mortality Database, available at
https://www.mortality.org/Home/Index.
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Table 7: Results on the Social Security Wealth

Dep. Var: SSW Wealth (i) (ii) (iii) (iv)

Above 14191.461** 14709.994** 12716.198* 13753.935**
(6836.159) (6068.8737) (6755.4856) (6006.6830)

Post 41205.3045*** 41968.749*** 40519.5434*** 41359.5314***
(6081.478) (6160.132) (6201.0110) (6263.338)

Above×Post -27131.105** -29078.4146*** -26068.5675** -28269.254**
(10131.878) (10147.244) (10334.429) (10295.1856)

Region FE ✓ ✓
Married/Survival pension ✓ ✓
N 6708 6708 6708 6708

Notes. The table reports the results of a parametric estimation of Equation 1 (baseline specification), with the social security wealth
(SSW) as dependent variable. Standard errors are clustered at the months of contribution. p-values: * p<0.10, ** p<0.05, ***
p<0.01
Source: Own elaborations on INPS data.

8 Conclusion

The increasing retirement age for pensions has been crucial in many Western countries over the

last few decades. However, understanding how older workers respond to such reforms is essential

for better designing social security systems.

This paper investigates the response of close-to-retire women affected by a sharp increase

in the statutory retirement age, in the context of an Italian pension reform. The design of the

reform pushed the treated women to work for at least four more years. Otherwise, the only

possibility to exit the labor market was with penalized annuities for a lifetime.

Our empirical strategy focused on women with the same years of contribution, specifically

around the 35-year cutoff, but with different demographic ages. The reform exempted women

born in 1951, who were already 60 years old, while it affected women born in 1952, the first

treated cohort. With this setting, we applied a difference-in-difference approach together with a

regression-discontinuity design, which compares treated and control groups based on differences

in years of contribution. We found that the treated women were more likely to retire earlier

before the SRA, although the effect is small and of about 2 months difference. When examining

the annuity amount, we found a significant negative effect for women treated by the reform who

were eligible for the early retirement option, with a penalty of about 5% per year. Furthermore,

we uncovered substantial heterogeneous effects: we show that women with low labor market
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attachment and working full-time are the ones more likely to retire earlier, and thus who face the

largest annuity penalization. This evidence suggests that women, especially those with low labor

market attachment or working full-time, attempted, when possible, to leave the labor market

earlier by accepting a monetary cost. This implies that women do not behave as predicted by

the classical option value model; instead, they are influenced by other preferences or behavioral

responses. This aligns with recent evidence from Behaghel & Blau (2012), Seibold (2021),

Lalive et al. (2023). Women could value more the early retirement option if they face caregiving

activities and family responsibilities in late life (Maura & Profeta 2025). This evidence represents

only a lower bound of the penalty because we focused on women who were about to retire and

were pushed to stay an additional four years. After the reform, the average woman was forced

to stay an additional six years (as the age of retirement for the old age pension shifted from 60

to 67).

Our findings have significant policy implications. Women generally live longer than men

and are more likely to spend part of their retirement in widowhood. However, sudden and

unexpected pension reforms may work against them and their decisions to remain in the labor

market longer. In particular, if the only early retirement option includes a monetary penalty,

women close to retirement may feel inclined to leave the labor market earlier, even at a cost,

rather than stay additional years. Women in vulnerable groups appear to be more sensitive to

these decisions. This choice may raise concerns and expose them to difficult financial situations

later in life. Policymakers should take this evidence into account when implementing welfare

reforms.
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A Appendix

Figure A-1: Density of the running variable at the threshold
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Notes. The graphs report, for each cohort, the number of women with a certain number of months of
contributions at age 60. The cutoff of 35 years of contributions (corresponding to 420 months) has been
reported as 0 (dashed line). The sample includes women with a number of months of contributions
between 408 and 432 months of contributions, corresponding to a bandwidth of one year. Source: own
elaborations on INPS data.
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Figure A-2: Continuity of the covariates at the 35-year-of-contribution cutoff by cohort
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Notes: The Figures report the test for the continuity of the individuals’ characteristics in the baseline analysis. We plot the RD
coefficient (35 years of contribution cutoff), with its confidence intervals. We run the analysis separately by cohort. Each sub-figure
report the dependent variable in the Title.
Source: Own elaborations on INPS data.
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