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Abstract

This paper aims to detect whether or not people could work for more years in

the presence of a more �ourishing and cheaper formal care market, which, in turn,

would provide support for people who are still at work and who have to cope with

the care of their elderly parents and relatives. We focus on the �ow of immigrants

as a key variable in order to detect whether or not this channel is at work. We

disentangle retirement decisions, �rst by modelling retirement choice using a simple

life-cycle framework in which caring for parents is introduced into the choice set.

We then correlate retirement choice with the gap between the foregone salary if early

retirement is chosen and the price of formal care. The �ndings show that immigrants

contribute to the postponement of retirement for women only.

According to our estimates, we predict that the increase in immigration rate (equal to

4 percentage points) which occurred over the period 2000-2008 raised the retirement

age for Italian women (with parents who are still alive) by almost one year, while

the impact on men was non-existent.
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1 Introduction

In OECD countries, generous pension policy schemes, particularly those which existed

during the 1980s and early 1990s, have been advocated as being responsible for the early

retirement of workers from the labour force. Italy stands out among the OECD countries

as having the highest pension de�cit: in 2008, it was 14.1% of GDP compared to the

OECD average of 7%, and increased by 23% over the period 1995-2005 (OECD). The

Italian pension system is designed on a pay-as-you-go (PAYG) basis; older workers still

receive their pensions under the de�ned bene�t (DB) scheme, whereas the shift to the

notional de�ned contribution (NDC) scheme will a�ect younger generations. The struc-

ture of this pension system gives little incentive to work for longer, as pension bene�ts

are weakly related to the worker's contribution history. Older workers might be induced

to take early retirement, as the di�erence between their salary and their pension is not

enough to justify remaining in work. The disincentive to work into old age is exacerbating

the �nancial burden on the pension debt, due to the ageing population. Italy is one of the

oldest populations among the OECD countries, second only to Japan, with people aged

65 representing 33% of the working-age population, compared to an average of 23.6% for

the OECD countries (OECD, 2010). Figure 1 plots the old age dependency ratio1, which

reached 31% in 2010 following a steady upward trend. This pattern has been fostered by

a constant low total fertility rate (Boeri et al., 2005), which was between 1.25 and 1.41

over the period 2001-2010 (ISTAT).

There is a vast body of literature documenting how strong disincentives to continue

working into old age are at work in many OECD countries: Belloni and Alessie (2009,

2010), Brugiavini (1999), and Brugiavini and Peracchi (2003, 2004) provide evidence for

this phenomenon in Italy, whereas Gruber and Wise (2004) provide evidence from 12

OECD countries. The main framework utilized for estimating how incentives and disin-

centives work with regard to retirement decisions is the option value (OV) model Stock

and Wise, 1990. According to this model, each year, individuals compare the expected

utility of current retirement to the maximum utility corresponding to retiring at any future

date. The OV is de�ned as the di�erence between the utility corresponding to immediate

retirement and that of postponing retirement. The agent will rationally choose the option

that guarantees a higher level of utility, therefore the OV of postponing retirement will be

negative for those choosing immediate retirement. The general aim of the aforementioned

papers is to estimate the e�ectiveness of a set of incentives/disincentives (such as a change

in pension policy) on the decision to postpone retirement.

Our paper examines an innovative and unexplored question: is the implicit disincen-

tive to continue working a�ected by the change in the shadow cost of continuing work,

which can be summarised as the cost of household chores bought in the market and the

1Computed using registry data from the National Institute of Statistics (ISTAT) and de�ned as the
ratio between the population aged 65 and older and the working-age population (15-64): it was 22% in
1992 and reached 30.5% in 2009.
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cost of care for elderly parents? In a country such as Italy, where familial bonds form close

links between children and their parents, the rapidly ageing population, accompanied by

an almost non-existent care market, has imposed the dramatic problem of caring for the

elderly upon their children, who are, ultimately, the �rst responsible for their parents.

Italy has the highest dependency ratio in Europe, with the population ageing at an un-

precedented pace. In spite of this demographic trend, little has been done to develop a

formal market for elderly care and the provision of in-kind long-term care is scarce and

inadequate. Residential care covers only 3% of those aged 65 and over, whereas home care

covers only three out of 1000 people aged 65 and over2. In addition, institutions for the

elderly are perceived as being of very low quality and inferior to having the parent living

with the child or buying the services of a caregiver who lives at home with the elderly

person. The price of care is, therefore, pivotal in the decision as to whether or not to buy

care for elderly relatives, which has been provided in the past by the young women within

the family. Broad empirical evidence has reported that the care for parents inevitably

a�ects working and retirement decisions (Bolin et al., 2008; Kolodinsky and Shirey, 2000;

Wolf and Soldo, 1994) and particularly those of women in Italy (Marenzi and Pagani,

2008), given their traditional role as caregivers (Lamura et al., 2008). We argue that the

recent boost in immigration and the contribution of immigrants to enlarging the size of

the household services sector (formal long-term care and household chores) and to redu-

cing its market cost have increased the opportunity cost of early retirement, by making

the cost of formal care more a�ordable.

Italy has witnessed a massive increase in the number of immigrants, nowadays reach-

ing over 7% of the total population. Immigration has been characterised by in�ows of

caregivers and people who are mainly employed in household services, which has had an

impressive role in ful�lling the unsatis�ed demand for care and, in general, of services

relating to housekeeping activities.

To our knowledge, the role of immigration as a key factor in explaining retirement

decisions has not yet been analysed. Our aim is to �ll this gap.

The rest of the paper is laid out as follows. Section 2 introduces the immigration phe-

nomenon and the institutional setting of the pension system in Italy. Section 3 provides a

review of the relevant literature (3.1) and describes the theoretical model (3.2). Section 4

presents the empirical strategy which was adopted. Section 5 describes the data used and

Section 6 discusses the results obtained. Finally, the paper concludes with a few remarks

in Section 7.

2L'assistenza agli anziani non autosu�cienti in Italia 2◦ Rapporto (2010).
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2 Immigration and the institutional setting in Italy

Immigration to Italy is a fairly recent and steadily increasing phenomenon. In 1991,

resident immigrants represented only 0.6% of the total resident population, but in 2010,

there were over four million, corresponding to 7% of the total population (ISTAT). Figure

2 plots the trend in the immigration rate of resident immigrants over the period 2000-

2009, disaggregated by macro-areas of origin. The upward trend is clearly shared by all

groups of countries but it is mainly driven by the Eastern European component, which

represents the 92% of the immigrants coming from Europe and accounts for 3.5% of the

total resident population, according to the latest data available for 2009. The role played

by immigrants in enhancing the size of the household services sector is clearly shown by

Table 1 and Figure 3, which report the incidence of immigrants in the domestic sector over

the period 2000-2008, taking into account only workers registered to the Italian National

Social Security Institute (INPS). Table 1 reports the proportion of workers employed in

the domestic sector by immigration status. The share of immigrants out of the workers

employed in the household services sector has been increasing steadily: they represented

51% of the total number of employees in this sector in 2000 and exceeded 78% in 2008.

On top of that, these percentages are an underestimation of the actual contribution of

immigrants, as the vast majority of immigrants employed in this sector are not registered

to the INPS, since they do not have a regular contract.

This evidence suggests that the recent large in�ow of low-skilled immigrants to Italy,

by massively enlarging the magnitude of the long-term care market and pushing down its

cost, may have played a role in shaping retirement decisions by increasing the opportunity

cost of early retirement for natives. Our study detects whether or not workers could work

for longer with a more �ourishing and cheaper formal care market, using the �ow of

immigrants as the price of care.

Retirement often coincides with parents getting older and requiring assistance. The

minimum retirement age in Italy was very low until the reforms that took place in the

1990s (Amato, Dini and Prodi's reforms), which made the rules for retirement more

restrictive. The �nancial un-sustainability of the pension system imposed an increase

in the retirement age and a decrease in the pension bene�ts. Until the aforementioned

reforms, the incentive to remain in work was very small (if not non-existent), as pension

bene�ts were practically uncorrelated with the amount of contributions paid (Fornero

and Sestito, 2005). In addition, the presence of elderly parents might exacerbate the

disincentive to work, as the price of buying care in the market can be a strong deterrent

to work. Women, in a traditional country such as Italy, are usually the caregivers in

the family, therefore their early retirement can be associated with the need to care for

others within the family. As a consequence the price of care, which immigrants have

shaped over time, may play a pivotal role in creating an incentive to retire later for them.

The empirical evidence provided by the Bank of Italy's Survey on Household Income and

Wealth (SHIW) shows that both women and men experienced an increase in their expected
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retirement age over the period of our analysis, as shown in Table 2. Expected retirement

age increased by approximately 1.5 year for both women and men. Given this evidence

and controlling for the institutional measures which have certainly contributed to this

pattern by increasing the minimum retirement age, the research question we want to test

is whether or not immigrants play a role in explaining this upward trend and whether this

role di�ers according to gender and between individuals with di�erent degrees of family

commitments.

3 Optimal retirement decision

3.1 An overview

The literature on the determinants of retirement decisions is particularly fertile. The

common denominator of most of these studies is the role played by �nancial incentives.

Detecting the e�ectiveness of policies such as those discouraging retirement through the

introduction of a DC scheme rather than a DB scheme is crucial to understanding how

incentives to postpone retirement are taken successfully into account in the retirement

decision-making process.

Within this body of literature, the paper of Stock and Wise (1990) stands out as the

seminal work which explains pension choice according to the OV model. In a nutshell,

the OV model considers the di�erent utilities associated with immediate retirement versus

postponement and chooses the best of the alternatives. An alternative to the OV model is

the dynamic programming approach (French, 2005), which di�ers from the former only in

terms of the way in which uncertainty (which is captured by a stochastic component re-

lative to health status or labour earning, for example) is treated. The OV model has been

implemented using both reduced forms and structural approaches. However, the results

found using the two di�erent strategies di�er very little from each other (e.g., Lumsdaine

et al., 1992).

Several papers have drawn on the seminal contribution of Stock and Wise. We quote

only some of the most relevant papers to our study. Brugiavini and Peracchi (2003)

adopted a reduced form of the OV model and estimated a probit using the administrative

data provided by INPS. In order to measure the e�ectiveness of incentive measures, they

used retirement incentives such as the stock of social security wealth (SSW), which they

combined with other alternative marginal measures such as social security accrual, the

peak value and the OV3. Their �ndings showed that the SSW had the expected sign and

3The (one year) accrual for an individual of age a at time t is de�ned as the di�erence between the
SSW at time t relevant to postponing retirement at age a+1 and the SSW at time t relevant to retirement
at age a. The OV model considers the present discounted value of future income corresponding to any
future retirement age and then computes the di�erence between this value for the case of immediate
retirement versus this value at the optimal age. The prediction is that a worker will continue working
until the OV is positive. This measure entails two components of compensation from working: discounted
utility from future wage and the change in the discounted utility of bene�ts between immediate retirement
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was strongly signi�cant, as opposed to the marginal incentive measures which were barely

signi�cant and had the opposite sign to what was expected. In a subsequent paper, Bru-

giavini and Peracchi (2004) estimated a reduced-form probit including as regressors the

predicted values of the SSW, di�erent �nancial incentives, and pensionable earnings. In

this case, the incentive variables almost always had the expected sign, whereas the SSW

did not have the expected sign in many of the speci�cations and was often not signi�cant.

Cross-country evidence is represented by the study of Gruber and Wise (2004), who

applied the same template to 12 OECD countries by running a reduced form of the OV

model (probit regression) and simulating di�erent policy scenarios, provided strong sup-

port for the signi�cant causal e�ect of �nancial incentives on retirement decisions4.

Bottazzi et al. (2006) used our same dataset and extended the analysis of retirement

to the use of information about retirement expectations5. The authors analysed the e�ect

of perceived �nancial incentives, such as the SSW, on the wealth accumulation of Italian

workers, exploiting the exogenous variation in replacement rate and the change in the

eligibility rules introduced by the Dini's pension reform in 1995. They analysed whether

or not workers had revised their expectations about replacement rate and retirement age

as a consequence of the reform. The evidence, gathered using a di�erence in di�erences

approach, shows that workers revised their expectations in a direction which was consis-

tent with the reform. Moreover they showed that a crowding-out e�ect of perceived SSW

on individual wealth accumulation occurred for individuals who were well-informed about

the pension reforms and to a much lesser extent for less well-informed individuals.

The need for care as requested by elderly parents, exacerbated by the thinness of the

care market, may act as a disincentive to continue work. If the increasing life expectancy

implies that the elderly will experience more years of disability before their death, then

the increase in morbidity resulting from lower mortality rates will add to the demand for

caregivers. Workers who are eligible to retire face the trade-o� between continuing to

work, thereby increasing their SSW, or retiring earlier and accepting a lower level of pen-

sion bene�ts. Retiring earlier also allows older workers with living parents to care for them

and to avoid buying long-term care on the formal market. Most of the studies on the role

of informal care giving on labour market outcomes use data from the US (Ettner, 1996;

and retiring at the optimal age. This second component of the OV model represents the peak value, an
alternative marginal incentive measure proposed by Coile and Gruber (2000) in order to exclude the
individual heterogeneity which is linked to wage earnings, as occurs in the OV model. As wage earnings
are a proxy for individual preferences as regards working, the peak value allows the impact of �nancial
incentives to be isolated from heterogeneity.

4Samwick (1998) represents another relevant study which applies this reduced-form version of the OV
model for the case of the US. In a recent paper, Belloni and Alessie (2009) estimated a version of the
OV model which accounts for the dynamic self-selection of women using administrative data from the
INPS. Their results con�rm the importance of incentives for retirement decisions and provide evidence
that dynamic self-selection causes the marginal utility of leisure to be underestimated, and thus the e�ect
of pension reforms to be overestimated.

5This dataset alone contains information on the expected retirement age and expected replacement
rate for each (working) respondent.
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Kolodinsky and Shirey, 2000; Wolf and Soldo, 1994), with fewer cases analysing the UK

(Carmichael and Charles, 1998, 2003), a few cross-country studies of European countries

(Bolin et al., 2008; Crespo, 2006) and only one study which is relevant to Italy (Marenzi

and Pagani, 2008). All of these studies are consistent in pointing out the negative impact

of the provision of informal care on di�erent measures of labour market supply, at either

the intensive or the extensive margin.

This paper is also closely related to the literature on the impact of immigration on the

host country, which is very fertile, particularly with regard to the impact of immigration

on labour market outcomes, such as wages and employment. There is a fairly strong

agreement that this impact is non-negative or non-signi�cant (Card, 1990, 2001, 2007;

D'Amuri et al., 2010; Dustmann et al., 2005; Gavosto et al., 1999; Ottaviano and Peri,

2008, 2011; Peri, 2007), with only a few exceptions in favour of a negative impact (Borjas,

2003; Borjas et al., 2008).

To the best of our knowledge, there are only three studies to date which have investi-

gated the relationship between immigration and native labour supply: Cortès and Tessada

(2001) were the �rst to analyse this question using US data. They provided evidence to

show that low-skilled immigration had a�ected women at the top quartile of the wage dis-

tribution, by increasing the intensive margin of their labour supply, reducing their time

spent on household work and increasing their expenditure on housekeeping services. An-

other example is provided by Farrè et al. (2011), who showed that female immigrants have

increased the labour supply of highly-educated women mainly at the intensive margin, in

particular they have helped women with younger children or other family commitments,

such as co-resident elderly relatives or retired husbands. With regard to Italy, Barone and

Mocetti (2011) found similar results, showing that female immigrants who specialised in

household production had increased the labour supply of highly-educated Italian women

only at the intensive margin. Despite the evidence on labour supply, the retirement deci-

sion represents a di�erent choice for workers. On the contrary with respect to the former

decision, the latter is an irreversible choice and it involves a di�erent age-bracket of the

working age population. To the best of our knowledge, there are no existing studies which

aim to investigate the relationship between immigration and retirement decisions.

The main contributions of this paper are both theoretical and empirical. From a the-

oretical perspective, we are contributing to the existing literature by using inter-temporal

optimisation over two dimensions. Firstly, we use an OV type of decisional model in order

to �nd the determinants of the success of incentives to postpone retirement. Allowing for

asset accumulation within the model provides us with testable implications of the e�ect of

wealth (other than SSW) on retirement decisions. As far as we know, the role of private

wealth accumulation has thus far been neglected in the analysis (with the exception of

Chan and Stevens, 2002, 2004). Second, we also take into account the role of care for

elderly parents or relatives during retirement.

In addition, we are contributing to the empirical literature on the impact of immi-
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gration on the host country by estimating the role played by immigrants in shaping the

retirement choices of workers. As we argue that immigration a�ects retirement decisions

due to its contribution to long-term care and household production, we also aim to �nd

the groups which bene�t most from this contribution.

Moreover, this is the �rst study which takes into account wealth and savings as po-

tential determinants of retirement behaviour using Italian data, despite the empirical

evidence of positive discretionary savings at all ages (Brugiavini and Padula, 2001).

3.2 Theoretical set-up

We adopt a theoretical model6 similar in spirit to Chan and Stevens (2004) who follow the

Option value approach pioneered by Stock and Wise (1990), enriching the latter model

in order to allow for the role of savings across time periods. We improve upon Chan

and Stevens (2004) under two main respects: we introduce the non separability between

leisure and consumption and we enrich their model allowing for the role of the long-term

care costs related to parental care. As Stock and Wise (1990) and Chan and Stevens

(2002, 2004) our model is a modi�ed version of the standard life-cycle approach with a

leisure enhancing factor entering the utility function only after retirement. Individuals

are assumed to maximize the following inter-temporal and separable utility function, with

a Constant Relative Risk Aversion (CRRA) form:

maxctU(ct, ct+1, ..., cT ) = maxct,ct+1..cT

R∑
s=t

(cs)
1−γ

(1 + ρ)s−t(1− γ)
+

T∑
s=R+1

(kcs)
1−γ

(1 + ρ)s−t(1− γ)

(1)

where c is consumption level , 1/γ is the inter-temporal elasticity of substitution, ρ is

the subjective discount rate, T the expected lifetime, and k > 1 is a factor enhancing

utility when individuals enjoy free time. It captures, in other words, the leisure in the

utility function which we suppose the individual can enjoy if she/he does neither work

nor takes care of her/his parents. R is the age at which individuals retire and T is the

end of lifetime (known with certainty).

The inter-temporal budget constraint can be written as follows:

T∑
s=t

cs
(1 + r)s−t

= At +
R∑
s=t

ys
(1 + r)s−t

+
T∑

s=R+1

Bs

(1 + r)s−t
(2)

where y and B are labour income and pension bene�ts, respectively, At is the sum of

6The analytical description of the theoretical model is reported in the Appendix.
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real and �nancial wealth, and r is the annual interest rate, supposed to be known and

constant over time. Uncertainty is removed from the model by assuming that individuals

know with certainty their expected end of life.

The maximization problem, assuming r = ρ and equal to zero7, yields the following �rst

order conditions:

ct = ct−1 = c if t 6= R + 1

cR+1 = k
1−γ
γ cR = k

1−γ
γ c otherwise

Substituting the FOC into the budget constraint gives:

c =

∑R
s=t ys +

∑T
s=R+1Bs + At[

R− t+ 1 + k
1−γ
γ (T −R)

]
The value function is the sum of �ows of future utility when consumption is chosen at its

optimal level:

Vt(R,At) =

(
R∑
s=t

ys +
T∑

s=R+1

Bs + At

)1−γ
(R− t+ 1 + k

1−γ
γ (T −R))γ

(1− γ)

For individuals deciding to postpone retirement optimally to R̄ > R it must hold that:

Vt(R̄, At) > Vt(R,At) (3)

where

Vt(R̄, At) =

 R̄∑
s=t

ys +
T∑

s=R̄+1

B̄s + At

1−γ
(R̄− t+ 1 + k

1−γ
γ (T − R̄))γ

(1− γ)
(4)

with B̄ > B. Takings logs of (3) follows that for individuals deciding to postpone retire-

ment the following inequality must hold:

7The general case with r 6= 0 provides the same testable implication of the simpli�ed version and it is
described in the Appendix.
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log(HR̄)− log(HR) >
γ

1− γ
log

[
R− t+ 1 + k

1−γ
γ (T −R)

R̄− t+ 1 + k
1−γ
γ (T − R̄)

]
(5)

where HR̄ and HR are the amount of resources under postponed retirement and early

retirement, respectively.

HR̄ =
R̄∑
s=t

ys +
T∑

s=R̄+1

B̄s + At

and

HR =
R∑
s=t

ys +
T∑

s=R+1

Bs + At

We now want to introduce the possibility of taking care of the old parents when the

individual is entitled to claim retirement, which is after age R. Suppose that the parents

are alive until age R3, which is higher than the early possible retirement age (R) and the

maximum retirement age allowed (R2). If the care of parents is bought in the market

and the agent continues working up to R2, we have the following inter-temporal utility

function:

maxctU(ct, ct+1, ..., cT ) = maxcs

R3∑
s=t

(cs)
1−γ

(1 + ρ)s−t(1− γ)
+

T∑
s=R3+1

(kcs)
1−γ

(1 + ρ)s−t(1− γ)
(6)

subject to the following inter-temporal budget constraint

T∑
s=t

cs
(1 + r)s−t

= At +

R2∑
s=t

ys
(1 + r)s−t

+
T∑

s=R2+1

B̄s

(1 + r)s−t
−

R2∑
s=R+1

ycs
(1 + r)s−t

(7)

Individuals start enjoying leisure only after R3, which corresponds to their parents' death

and we assume that they optimally decide to postpone the possible early retirement age

R to R2 < R3 by paying the market cost of long-term care yc = wch, for the time interval

R2 − R, where wc is the hourly salary for elderly care-givers with ys > ycs. After some
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algebra it follows that a similar inequality to (5) must hold:

log(HR̄)− log(HR) >
γ

1− γ
log

[
(R− t+ 1) + k

1−γ
γ (T −R)

(R3 − t+ 1) + k
1−γ
γ (T −R3)

]
(8)

where

HR̄ =

R2∑
s=t

ys +
T∑

s=R2+1

B̄s + At −
R2∑

s=R+1

ycs

and

HR =
R∑
s=t

ys +
T∑

s=R+1

Bs + At

The testable implication is derived by taking the �rst derivative of equation (8) with

respect to the market cost of long-term care, yc. The main intuition is that a reduction in

the market cost of long term care has a positive impact on the retirement age, as follows:

∂ log(HR̄)− log(HR)

∂yc
= − 1(∑R2

s=t ys +
∑T

s=R2+1 B̄s + At −
∑R2

s=R+1 y
c
s

) < 0

4 Empirical strategy

The empirical strategy which was adopted in order to estimate the determinants of re-

tirement age follows a reduced-form approach, implemented, among others, by Brugiavini

and Peracchi (2003, 2004), Chan and Stevens (2002, 2004), and Coile and Gruber (2000).

Our basic estimating equation can be expressed as:

yijt = βImjt + α(log(ĤR̄)− log(ĤR))ijt + xijt
′γ +Dj + εijt (9)

where the dependent variable represents the retirement age for individual i residing in

region j at time t ; more speci�cally, yijt is the expected retirement age for those still
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working and the actual retirement age for those retiring during the sample period. xijt

represents a vector of individual characteristics: gender, three dummy variables relating

to education (corresponding to compulsory education, high school and higher education-

the excluded category corresponds to no education), age, age squared, marital status, a

dummy variable for having an employed partner, real and �nancial assets8, occupation

(an indicator for white collar employment or a managerial position - the excluded cate-

gory corresponds to blue collar employment9), dummy variables for the size of the town of

residence, a dummy for retiring during the time of the study, and an indicator controlling

for the respondent's eligibility for a seniority pension10. The respondent's health status

is certainly another crucial determinant of retirement decision; unfortunately, the survey

provides this information for only two waves (2006 and 2008) and therefore the number

of observations is too low to include this regressor.

During the period of our analysis (2000-2008), Parliament approved a law which af-

fected retirement decisions (Law n. 243, 23/08/2004)11. The law introduced two main

changes which were relevant to retirement decisions: a �scal incentive to foster the delay

of early retirement and an increase in the minimum requirement for claiming a seniority

pension. The �rst measure gave private employees who were eligible for a seniority pension

the option of claiming exemption from pension contributions if they decided to continue

working. The saving on contributions (corresponding to 32.7% of the gross salary) was

received in its entirety by the worker on a tax-exempt basis. This incentive scheme should

have operated up to 2008 at least, but in 2007 the new government decided to abolish

it. It has been estimated that around 80,000 employees took advantage of these �scal

incentives. The second measure rose the minimum age of eligibility for a seniority pension

by three years from 57 to 60 for private employees. We control for the impact of these

�scal incentives introduced by the law by introducing a dummy variable which was set

as equal to one for respondents who were working as private employees and who were

eligible for retirement during the period 2004-2007. We control for the increase in the

minimum age of eligibility for a seniority pension through the indicator of eligibility. The

role of �nancial incentives in retirement decisions was controlled for by introducing our

estimated measure of the OV of working up to age R̄, as follows:

OV (R̄)ij = (log(ĤR̄)− log(ĤR))ij (10)

The computation will be detailed in the next section and in the Appendix. In addition,

Imjt represents the immigration rate at the regional level, and Dj denote regional �xed

8Our measure of real assets represents all real assets excluding all payments for mortgages, whereas
�nancial assets do not exclude liabilities.

9However, by excluding liabilities from �nancial wealth the results change very little.
10Table 3 reports the variation over time in the requirements for eligibility for a seniority pension.
11For a detailed description of the 2004 pension reform, see Fornero and Sestito (2005).
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e�ects.

One of the possible factors that may weaken an OLS approach in our strategy for

the identi�cation of the impact of immigration in equation (9) is the endogeneity of

immigrants. Immigrants are not randomly allocated to regions, but decide to reside

in areas which are characterised by positive (unobservable) demand shocks, and thus

more favourable labour market conditions constitute a pull factor, resulting in a positive

correlation between the immigration rate variable and these omitted factors. At the same

time, these unobserved factors can also a�ect the retirement decisions of natives; for

instance, a positive demand shock can make working conditions too stressful, especially

for older people who are eligible for retirement. Such changes in older people's working

conditions might induce them to withdraw earlier from the labour force, thus bringing

about a negative correlation between these omitted factors and the dependent variable. As

a consequence, the OLS estimate would be biased downwards. In addition, our measure

of the immigration rate is a�ected by measurement errors, as it only accounts for legal

immigrants who are residents, thus discarding both immigrants who are legally present

in Italy because they have been granted resident permits but are not (yet) registered as

residents and the illegal ones12. This type of measurement error introduces an additional

downward bias in the OLS coe�cient. In order to control for the endogeneity we adopt

an IV strategy which is broadly used in the literature on immigration and labour market.

This strategy is known as the supply-push component and was devised by Card (2001)

in his seminal paper on the impact of immigration on natives' labour market outcomes.

The rationale behind the instrument rests on the exploitation of the local settlement of

immigrants from a given source country in the past as an exogenous determinant of the

current local country-speci�c distribution. The current country-speci�c �ow of immigrants

to the host country is then distributed according to the regional distribution in the past.

The validity of this strategy relies upon two main requirements: local distribution in

the past must be unrelated to current local pull factors, as simply stated we can claim

that local demand shocks ought not to remain constant over time, and even in the case

that these local pull factors persist over time, our speci�cation controls for regional �xed

e�ects which should account for any local constant factors. In addition, past and current

local distributions have to be correlated, and this requirement is strongly supported by the

broad empirical evidence regarding the tendency of newly-arrived immigrants to cluster

in areas which are highly populated by immigrants from the same country in order to

take advantage of the pre-established networks. The empirical �ndings suggest that this

phenomenon is shared by many countries, as Cutler et al. (2008) provide substantive

evidence for the US, whereas Aslund (2005) and Damm (2009) provide two examples for

Sweden. However, our instrument controls for the endogeneity of the immigrants' location,

but it does not control for measurement errors, which will also a�ect the instrument, as

12According to estimates based on ISMU (Iniziative e Studi sulla Multietnicità) data and provided
by Blangiardo and Cesareo (2009), legal non-resident immigrants represent 13% of resident immigrants,
whereas illegal immigrants represent 10% of resident immigrants.
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it only uses legal resident immigrants. As a result, also the �nal IV estimate is likely to

be an underestimation of the true impact of immigration.

The instrument for the term representing the immigration rate in region j at time t,

Imjt is computed according to the following formula:

IVjt =
Σcλcjt0Imct

Popjt
(11)

where

λcjt0 =
Imcjt0

Imct0

(12)

represents the ratio of immigrants to Italy from country c residing in region j at time

t = t0. Our selected past distribution is relevant to the year t0 = 1991 and represents

the past distribution as computed from the 1991 Census data13. Imct is the stock of

immigrants in Italy from country c at time t, and Popjt is the total resident population

in region j at time t, both taken from registry data.

5 Data

In order to investigate the relationship between retirement age and the role of immigrants

providing household services, we rely on three di�erent sources of data: the SHIW, reg-

istry data for the total resident and immigrant population and the 1991 Census data for

computing the regional distribution of immigrants in the past, which is represented by

the term λcjt0 as in (12).

The main data source is the SHIW, which has been run since 1965 by the Bank of Italy

on a large random representative sample of the Italian population, with the latest avai-

lable wave being relevant to 2008. Until 1987, the sample was only cross-sectional, whereas

since 1989 and up to the latest wave, the survey has introduced a sub-sample of panel

households. Every two years, the survey gathers information on about 8,000 households

corresponding to about 24,000 individuals and provides data about the income, wealth

and socio-demographic characteristics of family members. Since 1993, a special section

has been devoted to collecting information about the family background of the head of

the household and the spouse. Detailed information is provided about non-co-resident

living parents, their age, their highest attained educational level and their occupation at

the time when they were the same age as the respondent. We make use of these pieces

of information in order to model the role of long-term care in the decision to retire and

13In Section 5, we describe in greater depth the data used for the implementation of the instrument.
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whether or not immigration has a di�erent impact on people who are characterised by a

higher burden in terms of family commitments.

As our aim is to model the determinants of retirement age we use the actual retire-

ment age of those who retired during the period of analysis, whereas for those who had

not yet retired we imputed the retirement age from the expected retirement age14.This

information allows us to compute the �nancial incentives to retire corresponding to the

optimal retirement age as stated by the individual and to compare these incentives with

the ones computed at the counter-factual retirement age corresponding to immediate re-

tirement15. Individuals were asked the following question: `At what age do you expect to

retire? ' The information on the expected retirement age was available since the year 1989

for all waves up to 2008. However, this information alone is not su�cient to calculate the

pension bene�ts for those still in employment, for whom we need to know the expected

replacement rate as well as the expected retirement age. This survey elicited information

about the expected replacement rate at the time of retirement by asking the following

question: `Think about when you will retire, and consider your public pension only (that

is, exclude private pensions, if you have them). At the time of retirement, what fraction of

your labour income will your public pension be? ' This question was only available for the

following years: 1989, 1991 and all years between 2000 and 2008. Therefore, our analysis

is limited to the timespan 2000-2008.

The second source of data are registry data of the total resident and immigrant pop-

ulation at the regional level provided every year by ISTAT and disaggregated by country

of origin. This source of data serves two purposes in carrying out our empirical analysis:

�rst, by combining these data with the registry data regarding the total resident popula-

tion, we compute the immigration rate by region, our main regressor of interest. Second,

we use the number of resident immigrants by year and groups of countries of origin to

compute the term Imct.

As we do not have information about the skill level of the immigrants and we need to

isolate the low-skilled component of the immigrant labour supply, we de�ne immigrants

as those who were born outside of North America and the Western European countries, so

as to exclude countries which unlikely provide low-skilled immigrants. For the construc-

tion of the instrument, we disaggregate the immigrant population according to groups

of countries of origin which are more likely to constitute an enclave. Immigrants decide,

once in the host country, to settle close to other immigrants who have similar cultures

and traditions. According to this criterion, we categorise immigrants into the following

�ve macro-groups of countries: Asia; Africa; South America; Eastern Europe; and others.

14The expected retirement age turns out to be a good proxy for the actual retirement age; the correlation
coe�cient between the two is equal to 0.715, the mean value of the di�erence between expected retirement
age and actual one is .623, whereas the median value is equal to -1.

15For those who retired during the timespan of the analysis we considered the immediate retirement
corresponding to their actual retirement, whereas the postponed retirement corresponds to retire one year
later.
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We use the 1991 Census as the third source of data in order to compute the regional

distribution of immigrants in 1991 and to implement our instrument. Table 4 reports the

distribution of immigrants by region and over time; the immigration rate varies by region

and time, and there are no outliers potentially a�ecting the estimates.

Given the broad empirical evidence that immigrants represent the largest share of

workers employed in the long-term care sector (78%; see Table 1 and Figure 3) and that

30% of immigrant workers are employed in low-skilled occupations, we assume that an

increase in the in�ow of immigrants, as measured by the immigration rate, could have a

substantial impact on the size of the household services sector. At the same time, recent

structural estimates regarding the impact of immigration on the Italian wage structure

show that the immigration which occurred over the period 1995-2004 reduced the wages

of low-skilled immigrants by 1% (Romiti, 2011). We thus consider the rise in the immi-

gration rate to be a proxy for the reduction in the market cost of long-term care. The

preferred empirical strategy with which to identify the impact of immigrants on retirement

decisions through the reduction of the average market cost of household services would be

to use the cost of these services instead of the immigration rate. However, unfortunately,

we do not have access to data on wages in this sector, because the only administrative

data available are provided by the INPS, but the domestic sector is excluded from the

available archive.

Our �nal sample consists of natives (heads of household or their spouses) who were

employed or who retired during the timespan of the analysis and who were aged between

45 and 70. After excluding all individuals who did not meet the selection criteria or who

had missing information on the regressors included in the analysis, our �nal sample con-

sists of a cross-section of 6074 observations, of which 2264 represented women and 3810

represented men. Our empirical strategy consists of running separated regressions on

di�erent sub-samples, de�ned �rst in terms of gender. From each gender-speci�c sample

we then select those with (at least) one elderly parent, with (at least) one elderly and

low-educated parent, and with (at least) one elderly and low-skilled parent, where skill is

de�ned in terms of occupation. Tables 5 and 6 report the descriptive statistics of the vari-

ables included in the analysis for each sub-sample in order to check for the presence of any

compositional e�ects: the male respondents is slightly older than the female respondents,

and therefore for the former sub-sample, the percentage of those eligible for retirement is

higher, as is the proportion of those who retire during the study. The expected retirement

age is lower for women (60.82 vs. 62.04), who are better educated than men, as almost

16% of the female sample holds a college degree, compared to 11% of the men. The mean

value of the regional immigration rate does not di�er across di�erent sub-samples, corre-

sponding to 4% of the regional population.

We use life tables disaggregated by year, gender, age and geographic location (de�ned

by �ve macro-regions and provided by ISTAT) in order to recover the expected length of

life for each respondent (T ).
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In order to compute our pension incentives measure, we need �rst to reconstruct the

counter-factual earnings and the pension bene�ts of each worker, the computation we

adopt for the earnings projection is described in details in the Appendix. In the compu-

tation of HR̄ and HR, both B̄ and B are assumed to be constant. All �nancial values are

expressed in real terms, de�ated using the CPI-based index with base=2000.

6 Estimation results

Our main aim is to provide evidence that individuals with higher family commitments

experience a positive impact of immigration in terms of postponing their retirement and

staying in the labour force for longer.

Within the household, women are those who, mainly due to cultural reasons, bear

most of the burden of household chores and long-term care (Lamura et al., 2008). There-

fore, our main focus is to explore whether and to what extent immigrants a�ect male

and female potential caregivers in di�erent ways, and the di�erential e�ects on women

(and men) with di�erent degrees of family responsibility. For this purpose, we compare

the results obtained by running separated regressions on di�erent sub-samples. First of

all, we compare the results obtained for women and men and, for each gender, we select

those who were involved to a greater extent in family care activities such as having older

parents who did not live with them16. We focus on parents who were not co-residing

with their children, as we believe that women having to take care of their non-co-resident

parents bear a higher burden compared to those who share a house with their parents;

for instance, the time spent in reaching their parents' house is added to the time spent

caring for them. Moreover, there is also evidence that this is the case in the US (Ettner,

1996)17. Unfortunately, we cannot check our hypothesis that the impact of immigration

is actually lower in the case of daughters living with elderly parents with respect to those

with non-co-resident parents empirically because the number of observations for the for-

mer sub-sample is too low (53 observations).

We then replicate the regression on sub-samples of both men and women with at least

one elderly parent who was also low-educated, where a low level of education corresponds

to compulsory school at most. This criterion is motivated on the grounds that education

has a positive causal impact on health status, and particularly on the risk of mortality

(Deaton and Paxson, 2004; Lleras-Muney, 2005). Therefore, we expect that elderly par-

ents with a lower level of educational attainment, as they are less healthy than similar

individuals with a higher degree of human capital endowment, represent a bigger burden

16We classi�ed parents as elderly if they were 75 or older.
17Ettner (1996) found a di�erential impact of care-giving responsibilities on the intensive margin of the

labour supply according to the type of care-giving recipient. Only caring for non-co-resident parents had
a signi�cantly negative impact on the labour supply, as opposed to a non-signi�cant impact in the case
of the demand for care within the household.
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in terms of the care activities required. We also replicate this analysis with a sub-sample

of those with at least one elderly parent who was employed as blue-collar or not employed.

In doing so, we isolate those parents with (probably) fewer resources, who were therefore

less able to self-�nance their long-term care needs by paying the cost of care on the mar-

ket or by moving to a residential home. When parents have accumulated more resources

during their life, the role of children as potential caregivers for elderly parents is much

lower than that of children with similar parents but with fewer accumulated resources.

Tables 7 and 9 report the results obtained separately for the sub-samples of women

and men and of women and men with at least one elderly non-co-resident parent for the

OLS and the IV speci�cations, respectively. The �rst and second columns compare the

results obtained for women and men. The evidence is strongly in favour of a di�erential

impact of immigration according to gender: only women are positively a�ected by immi-

gration, as the coe�cient is non-signi�cant for men, whereas immigrants signi�cantly help

the sample of women to postpone their retirement. These results hold true under OLS

and IV speci�cations. The magnitude of the impact for women is such that the increase in

the immigration rate which occurred during the period of our analysis (which corresponds

to about 4 percentage points) brings about an increase in the expected retirement age

for women which is equal to �ve months. We argue that this bene�t that women gain

from immigration involves both housekeeping and caring activities. By focusing on the

impact for those who were more heavily involved in long-term care activities, we restrict

our analysis to the sub-sample of women (and men) with at least one elderly and non-co-

resident parent. For this sub-sample, the impact of the rise in immigration experienced

over the period 2000-2008 is higher, corresponding to a seven-month delay in respondents'

expected exit from the labour force. However, for men, no impact has been found. The

bottom of Table 9 clearly shows that the adopted instrument does not su�er from any

weakness: the �rst stage of the endogenous variable has an F statistic18 which is far above

the standard critical value (16.38) considered to be a sign of potential weakness. This

latter property is con�rmed by all other subsequent speci�cations19.

Tables 8 and 10 report the results obtained by replicating the analysis for the sub-

sample of women (and men) with at least one elderly parent who was also low-educated

(�rst and second columns), whereas the third and fourth columns report the results for

blue-collar or not employed elderly parents. These results, throughout the speci�cations,

clearly con�rm and further stress the previous results. Only women gain from immigra-

tion, and women whose elderly parents are also low-educated - which we assume to be a

proxy for ill-health - gain more than women with at least one elderly parent. Even higher

18As the immigration variable is aggregated at the region-year level, we need to correct for the potential
correlation between individuals belonging to the same group in terms of region and year, therefore the
standard errors are clustered at year-region level. Accordingly, the reported F statistics are robust to non
i.i.d. errors Moulton (1990).

19We cannot compare the results shown in the third and fourth columns to the case of respondents
with two young parents due to limited data. We had only 114 observations corresponding to women with
two young parents and 160 observations for men.
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is the bene�t gained by those women whose elderly parents are unable to self-�nance

their long-term care due to a lack of resources. If the channel through which immigrants

help workers to postpone their retirement is through helping them to perform care-giving

activities, these results point strongly in the expected direction. The magnitude of the

impact of immigration on the latter results suggests that, as a consequence of the rise in

immigration which occurred over the period 2000-2008, women extended their working

career by 10 months if they had at least one elderly parent in poor health. The group of

women who gained most from immigration was that with an elderly, poor, non-co-resident

parent; these women postponed their exit from the labour force by almost one year (11.2

months).

Overall, all our �ndings strongly support the conclusion that immigrants, by contribut-

ing to household production and particularly to long-term care, help women in the age

range of 45-70 to stay in the labour force for longer by increasing the opportunity cost of

early retirement.

With regard to the impact of �nancial incentives on retirement decisions, the predicted

measure of the OV is found to be highly signi�cant and to have the expected positive sign,

regardless of the speci�cation adopted, con�rming the results found in previous studies

that �nancial incentives do matter in driving retirement decisions (Belloni and Alessie,

2009, 2010; Brugiavini and Peracchi, 2003, 2004; Chan and Stevens, 2002, 2004; Gruber

and Wise, 2004).

With regard to the other regressors, our results show that people who were either mar-

ried or in a couple retired earlier; however, education does not seem to play a signi�cant

role in retirement decisions for women, apart from the sub-sample of women with a poor

elderly parent. In all other cases, better-educated women seem to retire later, but the

coe�cient is never signi�cant. On the other hand, for men, education does seem to have

a signi�cantly positive impact on retirement decisions.

The results for occupation suggest that those working as managers retire later than

blue-collar workers, even though this result is not always signi�cant.

The age coe�cient has a strong non-linear e�ect, suggesting that the (expected) re-

tirement age initially declines with age and begins to increase later on. In particular, the

expected retirement age for women declines until the age of 49.7, when it starts increasing;

a similar path is followed by the retirement age for men, with a minimum reached at the

age 51.

Regarding the other �nancial variables included in the analysis, wealth does not seem

to play any role in shaping retirement decisions for women, as the relevant coe�cients (real

or �nancial) are never signi�cant. This result is very di�erent for men, for whom being

wealthier in terms of real wealth helps to postpone retirement, whereas having accumu-

lated more �nancial wealth has the opposite e�ect. The di�erence in terms of the impact

of wealth according to gender points to an interesting result, and the fact that wealth does

not play a role for women can be easily explained by the lack of female �nancial literacy
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(Lusardi and Mitchell, 2008) which has been shown to exist also for Italian women and

which explains their lack of retirement planning (Fornero and Monticone, 2011).

Overall, the results provide strong support for our testable implication: immigrants

contribute substantially to household production, and particularly to long-term care, as

they help women to postpone their retirement, whereas they do not have any impact on

men, who usually contribute substantially less to household production.

In particular, immigrants seem to be helpful in terms of long-term care, as they give

relatively more support to daughters with living non-co-resident elderly parents. This

support is even greater in the case of poor or less healthy elderly parents who carry a

heavier burden in terms of family responsibilities.

According to our results, if Italy was to experience an immigration rate equal to 12%,

starting from the current scenario in which immigrants represent 7.1% of the resident pop-

ulation (ISTAT, 2010), the average retirement age for women (with at least one elderly

non-co-resident parent) would rise to 61.7, from the current average value of 60.45. Our

results suggest that the heavier the burden of family commitments, the greater the bene�t

of immigration for women: the average retirement age for women with at least one poor,

elderly, non-co-residing parent would rise to 62.2 from the current average of 60.39.

7 Conclusions

This paper investigates the determinants of retirement decisions for Italian workers, en-

riching the standard approach of the relevant literature, which mainly looks at the role

played by �nancial incentives, by examining the pivotal role of the need for long-term care.

Italy stands out among other OECD countries as having an extremely high dependency

ratio, and as a consequence the increasing life expectancy and the associated increased

morbidity for older people represents an unexplored potential driving factor for retirement

decisions for those who are more heavily involved in family care. We argue that women,

and particularly those with greater family commitments such as older (and poor in terms

of resources or health) non-co-resident parents, are most a�ected by the increasing bur-

den of long-term care. At the same time, they also gain more than anyone else from a

�ourishing and cheaper household services market and the long-term care brought about

by the massive in�ow of low-skilled immigrants.

Our results con�rm the testable implications derived from our theoretical model: a

decrease in the market cost of long-term care helps to postpone the retirement age. By

using the in�ow of immigrants as a proxy for the reduction in the price of household

services, we have shown that immigrants help those responsible for household production

to postpone their retirement by increasing the opportunity cost of early retirement.

The di�erent results found according to gender and di�erent types of potential recipi-

ents of care within the female sub-sample further emphasise our hypothesis. The dramatic

gender di�erence suggests that the role played by immigration holds only for those who
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are traditionally involved in household production: according to our estimates, overall,

women gain from immigration, whereas the latter does not have any impact on men. As a

consequence, we �rst conclude that immigrants are substitutes for household production

activities. In addition, the contribution made by immigrants rests particularly on their

support in the �eld of long-term care, given that, restricting the analysis to daughters

with non-co-resident parents, those with elderly parents gain much more from immigra-

tion. The positive impact of immigration is even higher for daughters whose older parents

are poor in terms of resources or health.
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Appendix

A1. Theoretical appendix

Individuals are assumed to face the following inter-temporal maximization problem

maxctU(ct, ct+1, ..., cT ) = maxcs

R∑
s=t

u(cs)

(1 + ρ)s−t
+

T∑
s=R+1

u(kcs)

(1 + ρ)s−t
(13)

where the utility function is represented by a CRRA

maxctU(ct, ct+1, ..., cT ) = maxct,ct+1..cTc

R∑
s=t

(cs)
1−γ

(1 + ρ)s−t(1− γ)
+

T∑
s=R+1

(kcs)
1−γ

(1 + ρ)s−t(1− γ)

(14)

subject to the following budget constraints

At+1 = (1 + r)(At + yt − ct) if t ∈ [t, R]

At+1 = (1 + r)(At − ct +Bt) if t ∈ [R + 1, T ]

where At is an asset given at the beginning of the observed period, Bt is pension bene�t,

R is retirement date, T is the expected length of life, k > 1 accounts for leisure after

retirement. We assume that workers can't leave either debts, nor bequest, i.e. AT+1 = 0.

The inter-temporal budget constraints is then equal to

T∑
s=t

cs
(1 + r)s−t

= At +
R∑
s=t

ys
(1 + r)s−t

+
T∑

s=R+1

Bs

(1 + r)s−t
(15)

and the �rst order conditions yield

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ

if t ∈ [t, R]

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ
k

1−γ
γ if t ∈ [R + 1, T ]

If ρ = r, it follows that
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ct = c if t ∈ [t, R]

ct = k
1−γ
γ c if t ∈ [R + 1, T ]

Plugging the optimal path of c in (15) follows the optimal consumption

c =

∑R
s=t β

s−tys +
∑T

s=R+1 β
s−tBs + At[

βt−βR+1

βt(1−β)
+ k

1−γ
γ (βR+1−βT+1)

βt(1−β)

]

After some algebra the value function is equal to

Vt(R,At) =

 HR[
βt−βR+1

βt(1−β)
+ k

1−γ
γ (βR+1−βT+1)

βt(1−β)

]


1−γ [
(βt − βR+1) + k

1−γ
γ (βR+1 − βT+1)

(1− γ)βt(1− β)

]

where

HR =
R∑
s=t

ys +
T∑

s=R+1

Bs + At

Individuals optimally choosing to postpone retirement to R̄ face the following maximiza-

tion problem

maxctU(ct, ct+1, ..., cT ) = maxct,ct+1..cTc

R̄∑
s=t

(cs)
1−γ

(1 + ρ)s−t(1− γ)
+

T∑
s=R̄+1

(kcs)
1−γ

(1 + ρ)s−t(1− γ)

subject to the following inter-temporal budget constraint

T∑
s=t

cs
(1 + r)s−t

= At +
R̄∑
s=t

ys
(1 + r)s−t

+
T∑

s=R̄+1

B̄s

(1 + r)s−t
(16)
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The �rst order conditions yield

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ

if t ∈
[
t, R̄
]

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ
k

1−γ
γ if t ∈

[
R̄ + 1, T

]
If ρ = r, it follows that

ct = c if t ∈
[
t, R̄
]

ct = k
1−γ
γ c if t ∈

[
R̄ + 1, T

]

Plugging the optimal path of c in (16) it follows the optimal consumption

c =

∑R̄
s=t β

s−tys +
∑T

s=R̄+1 β
s−tB̄s + At[

βt−βR̄+1

βt(1−β)
+ k

1−γ
γ (βR̄+1−βT+1)

βt(1−β)

]

The value function is equal to

Vt(R̄, At) =

 HR̄

βt−βR̄+1

βt(1−β)
+ k

1−γ
γ (βR̄+1−βT+1)

βt(1−β)


1−γ [

(βt − βR̄+1) + k
1−γ
γ (βR̄+1 − βT+1)

(1− γ)βt(1− β)

]

where

HR̄ =
R̄∑
s=t

ys +
T∑

s=R̄+1

B̄s + At

Follows that workers postpone retirement if

Vt(R̄) > Vt(R)
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HPR

HR

>

[
βt − βR+1 + k

1−γ
γ (βR+1 − βT+1)

βt − βR̄+1 + k
1−γ
γ (βR̄+1 − βT+1)

] γ
1−γ

(17)

Taking logs of (17), it follows that workers postpone retirement if

logHR̄ − logHR >
γ

1− γ
log

[
βt − βR+1 + k

1−γ
γ (βR+1 − βT+1)

βt − βR̄+1 + k
1−γ
γ (βR̄+1 − βT+1)

]
(18)

Introducing the market cost of long-term care, individuals with elderly living parents face

the following modi�ed version of the maximization problem as in (14)

maxctU(ct, ct+1, ..., cT ) = maxct,ct+1..cTc

R3∑
s=t

(cs)
1−γ

(1 + ρ)s−t(1− γ)
+

T∑
s=R3+1

(kcs)
1−γ

(1 + ρ)s−t(1− γ)

subject to the following inter-temporal budget constraint

T∑
s=t

cs
(1 + r)s−t

= At +

R2∑
s=t

ys
(1 + r)s−t

+
T∑

s=R2+1

B̄s

(1 + r)s−t
−

R2∑
s=R+1

ycs
(1 + r)s−t

(19)

where R3 is the dead of elderly parents. The �rst order conditions yield

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ

if t ∈ [t, R3]

ct =
[
λ
(

1+ρ
1+r

)t]− 1
γ
k

1−γ
γ if t ∈ [R3 + 1, T ]

If ρ = r, it follows that

ct = c if t ∈ [t, R3]

ct = k
1−γ
γ c if t ∈ [R3 + 1, T ]

Plugging the optimal path of c in (19) it follows the optimal consumption
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c =

∑R2

s=t β
s−tys +

∑T
s=R2+1 β

s−tB̄s + At −
∑R2

s=R+1 β
s−tycs[

βt−βR3+1

βt(1−β)
+ k

1−γ
γ (βR3+1−βT+1)

βt(1−β)

]

The value function is equal to

Vt(R̄, At) =

 H∗
R̄

βt−βR3+1

βt(1−β)
+ k

1−γ
γ (βR3+1−βT+1)

βt(1−β)


1−γ [

(βt − βR3+1) + k
1−γ
γ (βR3+1 − βT+1)

(1− γ)βt(1− β)

]

where

H∗R̄ =

R2∑
s=t

ys +
T∑

s=R2+1

B̄s + At −
R2∑

s=R+1

ycs

It follows that workers postpone retirement if

Vt(R̄, At) > Vt(R,At)

which is equivalent to

H∗
R̄

HR

>

[
βt − βR+1 + k

1−γ
γ (βR+1 − βT+1)

βt − βR3+1 + k
1−γ
γ (βR3+1 − βT+1)

] γ
1−γ

Taking logs, it follows that workers postpone retirement if

log(H∗R̄)− log(HR) >
γ

1− γ
log

[
βt − βR+1 + k

1−γ
γ (βR+1 − βT+1)

βt − βR3+1 + k
1−γ
γ (βR3+1 − βT+1)

]
(20)

From (20) it follows that, increasing the market cost of formal long-term care has a

negative impact on postponing retirement age, since
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∂ log(H∗
R̄

)− log(HR)

∂yc
= − 1(∑R2

s=t ys +
∑T

s=R2+1 B̄s + AR −
∑R2

s=R+1 y
c
s

) < 0

under our assumption that ys > ycs.

A2. Earnings and pension bene�ts projection

Di�erent strategies are adopted for di�erent types of worker. For workers who had not

retired, we need to recover the counter-factual earnings corresponding to the year before

their expected retirement in order to compute the relevant expected pension bene�ts, B̄.

Therefore, individual earnings are projected forward up to the year prior to their expected

retirement, applying the constant growth rate of real earnings per capita corresponding

to the last year in which they featured in the sample. We compute the per capita (real)

earning growth rate by using the growth rate of earning at national level20. In order

to compute the pension bene�t in cases of immediate retirement, we need to recover the

expected replacement rate corresponding to the last year in which the individuals featured

in the sample. However, the data provided only the expected replacement rate for the year

when the respondent expected to retire. We therefore predict the expected replacement

rate using the following regression:

yit = βzit + x′itγ +Dt + εit (21)

where yit is the expected replacement rate provided by the survey and zit represents

the years of contributions expected to be paid before retirement. In order to compute

the latter variable, we use the information provided by the survey regarding the number

of years of contributions paid by workers at the time of the interview, and we assume

that each worker would pay contributions for the remaining years up to their expected

retirement age. xit is a vector of individual characteristics including gender, education,

type of occupation and civil status, Dt is a time dummy and εit is the standard zero-

mean error term. We then use the coe�cients estimated in equation (21) to predict

the expected replacement rate corresponding to immediate retirement. This predicted

value is applied to the earnings corresponding to the penultimate year in order to recover

the bene�ts in cases of immediate retirement (B). For workers who retired during the

20For an alternative earnings projection strategy see Borella and Moscarola (2010) who model individual
earnings pro�les by using a regression model, which controls for age, cohort, regional and time dummies,
plus and additional individual random e�ect, and with the error term following an AR(1) process.
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survey, we observe their actual pension bene�ts (B). For these respondents, we assume

that a postponed retirement would correspond to retirement one year after their e�ective

retirement, and we need to recover the counter-factual earnings relevant to the year in

which they e�ectively retired in order to compute the pension bene�t in the case of

postponed retirement, B̄ . Once we have the counter-factual replacement rate, we project

the respondents' last observed earnings using the relevant annual growth rate of per capita

earnings to the year corresponding to their actual retirement and we multiply the latter

by the predicted replacement rate.
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Table 1: Domestic workers: distribution by immigration status.

Year Immigrants Natives

2000 51.64 48.35
2001 52.87 47.13
2002 76.26 23.74
2003 78.06 21.93
2004 73.85 26.15
2005 68.40 31.60
2006 71.54 28.46
2007 79.63 20.37
2008 78.13 21.87

Source: INPS (2000-2008)

Table 2: Average (expected) retirement age.

2000 2002 2004 2006 2008

Women

59.74 60.44 60.71 60.71 61.30

Men

61.03 61.42 61.83 61.85 62.54

Sample: respondents from SHIW (2000-2008), age range 45-70.

Table 3: Eligibility requirement for seniority pensions.

Public Private

Year Age Seniority Only Sen Age Seniority Only Sen

2000 54 35 37 55 35 37
2002 55 35 37 57 35 37
2004 57 35 38 57 35 38
2006 57 35 39 57 35 39
2008 57 35 40 60 35 40
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Table 4: Distribution of immigrants by regions.

Total 2000 2008

Piemonte 0.046 0.023 0.076
Valle d'Aosta 0.038 0.016 0.055
Lombardia 0.06 0.033 0.089
Trentino 0.047 0.024 0.069
Veneto 0.064 0.029 0.091
Friuli 0.05 0.024 0.074
Liguria 0.039 0.019 0.06
Emilia Romagna 0.062 0.03 0.094
Toscana 0.051 0.027 0.078
Umbria 0.062 0.031 0.09
Marche 0.047 0.026 0.08
Lazio 0.031 0.038 0.074
Abruzzo 0.015 0.016 0.05
Molise 0.013 0.006 0.022
Campania 0.011 0.008 0.022
Puglia 0.011 0.008 0.017
Basilicata 0.011 0.005 0.019
Calabria 0.016 0.009 0.028
Sicilia 0.014 0.012 0.021
Sardegna 0.01 0.006 0.015

Source: registry data, 2000-2008.
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Table 5: Summary statistics

Women Men Women with Men with
old parent old parent

Retir age 60.82 62.04 60.45 61.47
OV 0.141 0.149 0.132 0.156
Imrate 0.0481 0.0392 0.0428 0.0416
Age 51.91 53.26 50.94 51.91
Eligible 0.0962 0.149 0.0651 0.105
Employed 0.934 0.898 0.959 0.931
Retired 0.0655 0.102 0.0410 0.0694
Labour earnings 12232.3 15011.2 12818.1 17578.4
Married 0.711 0.879 0.713 0.920
Single 0.105 0.0613 0.0760 0.0280
Divorced 0.118 0.0474 0.156 0.0463
Widowed 0.0662 0.0122 0.0555 0.00561
Employed partner 0.500 0.401 0.521 0.495
Financ wealth 19469.5 15526.0 21402.9 21501.2
Real wealth 201285.1 174095.1 225780.5 202326.2
White collar 0.630 0.446 0.647 0.542
Manager 0.0181 0.0567 0.0326 0.0855
Blue collar 0.352 0.497 0.321 0.372
No edu 0.00767 0.0155 0.00603 0.00491
Compuls school 0.405 0.532 0.346 0.406
High school 0.429 0.337 0.455 0.428
College or higher edu 0.158 0.115 0.193 0.160
Town size 0-20000 0.263 0.246 0.255 0.263
Town size 20000-40000 0.181 0.184 0.229 0.183
Town size 40000-500000 0.468 0.469 0.422 0.448
Town size 500000+ 0.0871 0.101 0.0941 0.107
North East 0.263 0.214 0.294 0.265
North West 0.243 0.180 0.240 0.188
Centre 0.238 0.212 0.220 0.207
South 0.171 0.274 0.165 0.220
Islands 0.0850 0.119 0.0808 0.120

Obs 2264 3810 829 1427

Source: SHIW, 2000-2008.
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Table 6: Summary statistics

Women with Men with Women with Men with
old & low old & low old & low old & low
edu parent edu parent occ parent occ parent

Retir age 60.15 61.60 60.39 61.26
OV 0.131 0.160 0.131 0.152
Imrate 0.0424 0.0405 0.0424 0.0414
Age 50.72 51.72 51.11 52.06
Eligible 0.0738 0.126 0.0627 0.109
Employed 0.953 0.931 0.960 0.926
Retired 0.0470 0.0693 0.0402 0.0744
Labor earnings 12493.4 17234.8 12164.8 16883.0
Married 0.644 0.900 0.738 0.926
Single 0.0940 0.0216 0.0563 0.0269
Divorced 0.201 0.0649 0.145 0.0430
Widowed 0.0604 0.0130 0.0611 0.00448
Employed partner 0.490 0.506 0.529 0.475
Financ wealth 23952.9 28056.0 17518.2 19331.7
Real wealth 257709.8 214408.9 212729.8 182214.5
White collar 0.705 0.623 0.621 0.520
Manager 0.0268 0.0866 0.0193 0.0673
Blue collar 0.268 0.290 0.360 0.413
No edu 0.0134 0.00433 0.00482 0.00538
Compuls school 0.268 0.368 0.394 0.442
High school 0.537 0.433 0.441 0.430
College or higher edu 0.181 0.195 0.161 0.123
Town size 0-20000 0.248 0.255 0.272 0.270
Town size 20000-40000 0.215 0.177 0.236 0.187
Town size 40000-500000 0.430 0.476 0.412 0.439
Town size 500000+ 0.107 0.0909 0.0804 0.103
North East 0.322 0.208 0.280 0.265
North West 0.242 0.186 0.251 0.190
Centre 0.255 0.229 0.201 0.205
South 0.121 0.273 0.180 0.215
Islands 0.0604 0.104 0.0884 0.124

Obs 752 1309 622 1115

Source: SHIW, 2000-2008.
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Table 7: OLS

Dep var: Ret age Women Men Wom with Men with
old parent old parent

Imrate 8.640** 6.157 13.237* -0.298
(3.822) (4.958) (7.221) (8.496)

OV 5.299*** 7.896*** 4.900*** 9.361***
(0.544) (0.732) (1.034) (1.462)

Age -3.183*** -3.345*** -3.561*** -3.695***
(0.239) (0.165) (0.430) (0.362)

Age2 0.032*** 0.033*** 0.035*** 0.037***
(0.002) (0.002) (0.004) (0.003)

Compuls school 0.317 -0.170 0.835 -1.067
(0.659) (0.337) (1.148) (1.024)

High school 0.491 0.679* 1.061 -0.013
(0.700) (0.404) (1.246) (1.031)

College or higher 1.219 1.962*** 1.679 1.745
(0.745) (0.460) (1.277) (1.128)

White collar -0.213 0.036 -0.308 0.128
(0.175) (0.171) (0.302) (0.317)

Manager 0.684 0.509* 1.029 0.500
(0.582) (0.304) (0.953) (0.455)

Couple -0.379** -0.510** -0.523* -0.060
(0.171) (0.208) (0.304) (0.364)

Employed partner 0.023 0.118 0.164 0.275
(0.156) (0.130) (0.280) (0.218)

Log Finan w -0.028 -0.083*** -0.001 -0.112***
(0.029) (0.022) (0.040) (0.041)

Log Real w -0.013 0.028 0.005 0.100**
(0.031) (0.025) (0.060) (0.048)

Retired -1.210*** -2.578*** -1.106 -2.428***
(0.319) (0.350) (0.919) (0.693)

Reform 2004 0.027 0.761** -0.765 1.013
(0.452) (0.343) (1.037) (0.651)

Eligible -2.038*** -1.921*** -2.018*** -2.185***
(0.252) (0.242) (0.534) (0.377)

Obs 2264 3810 829 1427

Note: all speci�cations include regional, and size of the municipalities �xed e�ects.
Standard errors in parenthesis clustered by region*year, signi�cance: (*) if p<.1, (**) if p<.05, (***) if p<.01.
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Table 8: OLS

Dep var: Ret age Women with Men with Women with Men with
old & low old & low old & low old & low
edu parent edu parent occ parent occ parent

Imrate 15.801** 0.318 17.850** -3.496
(7.611) (8.098) (7.964) (9.526)

OV 4.882*** 9.113*** 4.601*** 10.018***
(1.152) (1.478) (1.170) (1.567)

Age -3.435*** -3.735*** -3.563*** -3.759***
(0.409) (0.371) (0.425) (0.416)

Age2 0.034*** 0.037*** 0.035*** 0.038***
(0.004) (0.003) (0.004) (0.004)

Compuls school 0.971 -0.983 1.521 -0.170
(1.071) (1.028) (0.955) (0.829)

High school 1.305 0.030 1.555 1.072
(1.168) (1.040) (1.076) (0.915)

College or higher 1.751 1.452 2.186** 2.726**
(1.200) (1.142) (1.062) (1.078)

White collar -0.403 0.090 -0.244 0.026
(0.305) (0.322) (0.353) (0.337)

Manager 0.234 0.419 1.531* 0.193
(0.750) (0.553) (0.880) (0.619)

Couple -0.629** -0.177 -0.609* -0.480
(0.311) (0.368) (0.351) (0.372)

Employed partner 0.223 0.320 0.282 0.211
(0.283) (0.223) (0.322) (0.239)

Log Finan w -0.023 -0.127*** 0.019 -0.121***
(0.039) (0.040) (0.041) (0.041)

Log Real w 0.017 0.081* 0.005 0.114**
(0.067) (0.047) (0.063) (0.052)

Retired -1.451 -2.526*** -0.824 -2.735***
(0.986) (0.674) (1.039) (0.800)

Reform 2004 -0.867 1.164* -1.550 1.431**
(1.060) (0.660) (1.064) (0.695)

Eligible -1.484*** -2.071*** -1.801*** -1.691***
(0.519) (0.363) (0.633) (0.479)

Obs 752 1309 622 1115

Note: all speci�cations include regional, and size of the municipalities �xed e�ects.
Standard errors in parenthesis clustered by region*year, signi�cance: (*) if p<.1, (**) if p<.05, (***) if p<.01.
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Table 9: IV

Dep var: Ret age Women Men Wom with Men with
old parent old parent

Imrate 10.275*** 5.835 15.776** 2.128
(3.811) (4.916) (7.558) (8.517)

OV 5.227*** 7.909*** 4.801*** 9.252***
(0.533) (0.739) (0.995) (1.445)

Age -3.189*** -3.345*** -3.568*** -3.697***
(0.237) (0.163) (0.419) (0.355)

Age2 0.032*** 0.033*** 0.035*** 0.037***
(0.002) (0.001) (0.004) (0.003)

Compuls school 0.306 -0.168 0.829 -1.095
(0.648) (0.334) (1.117) (1.003)

High school 0.475 0.681* 1.049 -0.040
(0.689) (0.400) (1.213) (1.010)

College or higher 1.202 1.963*** 1.670 1.725
(0.732) (0.456) (1.242) (1.107)

White collar -0.211 0.036 -0.306 0.123
(0.172) (0.170) (0.294) (0.312)

Manager 0.687 0.508* 1.035 0.505
(0.575) (0.302) (0.925) (0.447)

Couple -0.377** -0.511** -0.506* -0.047
(0.170) (0.207) (0.297) (0.359)

Employed partner 0.022 0.119 0.162 0.266
(0.154) (0.129) (0.272) (0.214)

Log Finan w -0.027 -0.083*** 0.001 -0.112***
(0.029) (0.021) (0.039) (0.040)

Log Real w -0.014 0.028 0.002 0.097**
(0.030) (0.025) (0.059) (0.048)

Retired -1.220*** -2.577*** -1.125 -2.441***
(0.311) (0.347) (0.887) (0.677)

Reform 2004 0.023 0.763** -0.790 0.994
(0.443) (0.338) (0.998) (0.631)

Eligible -2.040*** -1.921*** -2.011*** -2.174***
(0.248) (0.240) (0.522) (0.369)

First Stage
IV 1.007∗∗∗ 0.918∗∗∗ 0.992∗∗∗ 0.937∗∗∗

(0.069) (0.072) (0.079) (0.075)

Kleibergen-Paap rk
Wald F statistic 213.025 162.356 159.075 155.552

Obs 2264 3810 829 1427

Note: all speci�cations include regional, and size of the municipalities �xed e�ects.
Standard errors in parenthesis clustered by region*year, signi�cance: (*) if p<.1, (**) if p<.05, (***) if p<.01.
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Table 10: IV

Dep var: Ret age Women with Men with Women with Men with
old & low old & low old & low old & low
edu parent edu parent occ parent occ parent

Imrate 19.484** 1.614 23.418*** -0.820
(8.046) (8.309) (8.424) (9.716)

OV 4.747*** 9.061*** 4.416*** 9.897***
(1.099) (1.469) (1.105) (1.553)

Age -3.450*** -3.734*** -3.587*** -3.759***
(0.398) (0.363) (0.416) (0.407)

Age2 0.034*** 0.037*** 0.035*** 0.037***
(0.004) (0.003) (0.004) (0.004)

Compuls school 0.961 -0.998 1.478 -0.200
(1.041) (1.007) (0.936) (0.807)

High school 1.288 0.016 1.501 1.044
(1.137) (1.017) (1.056) (0.890)

College or higher 1.738 1.440 2.136** 2.707**
(1.168) (1.119) (1.041) (1.052)

White collar -0.400 0.087 -0.239 0.020
(0.296) (0.316) (0.339) (0.330)

Manager 0.244 0.424 1.548* 0.200
(0.732) (0.541) (0.870) (0.607)

Couple -0.604** -0.171 -0.564 -0.466
(0.303) (0.362) (0.343) (0.366)

Employed partner 0.217 0.316 0.271 0.204
(0.273) (0.219) (0.311) (0.234)

Log Finan w -0.021 -0.127*** 0.021 -0.121***
(0.037) (0.039) (0.039) (0.040)

Log Real w 0.015 0.080* 0.000 0.112**
(0.064) (0.047) (0.060) (0.051)

Retired -1.467 -2.530*** -0.836 -2.739***
(0.946) (0.658) (0.978) (0.777)

Reform 2004 -0.913 1.152* -1.638 1.405**
(1.015) (0.643) (1.005) (0.672)

Eligible -1.471*** -2.065*** -1.769*** -1.687***
(0.506) (0.354) (0.611) (0.467)

First Stage
IV 0.985∗∗∗ 0.938∗∗∗ 0.989∗∗∗ 0.953∗∗∗

(0.080) (0.075) (0.079) (0.075)

Kleibergen-Paap rk
Wald F statistic 150.239 157.196 157.758 160.776

Obs 752 1309 622 1115

Note: all speci�cations include regional, and size of the municipalities �xed e�ects.
Standard errors in parenthesis clustered by region*year, signi�cance: (*) if p<.1, (**) if p<.05, (***) if p<.01.
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Figure 1: Old dependency ratio.
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Figure 2: Immigration rate: resident population.
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Figure 3: Domestic workers: share by immigration status.
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