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Abstract

Economic and demographic factors underpin the rising importance of inheritance flows
across advanced economies. Based on Italian data about expected and realized inter-generational
asset transfers, this paper shows that their influence extends before transfers and beyond as-
sets, uncovering a strong, positive conditional association between inheritance expectations
and the pursuit of higher education. This association is driven by expected housing wealth,
pointing at long-run determinants. The intention to leave a bequest, in fact, is strongly asso-
ciated with having received one, or the expectation to receive one in the future, consistently
with heterogeneity and persistence in dynastic altruism. I rationalize the empirical findings
through a simple analytical model where dynastic altruism, connecting anticipated inheri-
tances with bequest motives, shifts the inter-temporal trade-off associated with education,
thus perpetuating inter-generational disparities in education and income. Through a richer
quantitative lifecycle model, I show that heterogeneity in bequest motives can account for
around 40% of the observed gap in student rates. Finally, through a set of counterfactual
exercises, I illustrate how the strength of the positive link between inheritance expectations
and education critically rests on high short-term costs and low expected long-term benefits

from the latter within the lifecycle.
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1 Introduction

Inter-generational persistence in wealth, income, and education affects efficiency and fair-
ness of our societies, along with their perception. As a consequence, a rich literature has studied
the importance of family background and resources on early life decisions and their long-term
repercussions over the lifecycle (Becker and Tomes, 1979, 1986; Huggett et al., 2011). Much
less attention, however, has been devoted to expectations concerning the transmission of family
resources across generations, and their potential impact on social mobility (and lack thereof).

This paper, to the best of my knowledge, is the first to focus on how the expected transmis-
sion of wealth matters for one of the main drivers of social mobility: higher education decisions.
It is ex ante far from obvious why, and how, expectations of wealth transmission in the poten-
tially very distant future might affect education decisions at the beginning of the lifecycle. First,
features correlated with future inheritances that might influence enrollment in higher education
should be captured by other contemporaneous factors, such as family wealth, or co-residence
arrangements. Second, if an association were indeed present, its direction would be theoret-
ically ambiguous. On the one hand, expecting an asset windfall might alleviate some of the
pressure to accumulate wealth in the short-run through labour income, thereby incentivizing
higher education. On the other one, the so-called Carnegie Conjecture posits a disincentivizing
effect of anticipated inheritance on broadly defined effort (Holtz-Eakin et al., 1993; Doorley
and Pestel, 2020; Brown et al., 2010), corresponding, in economic terms, to a magnification of
contemporaneous marginal disutilities, such as those associated to education through foregone
consumption.

In this paper, based on extensive Italian micro-data about both realized and expected inher-
itances and bequests, I uncover a strong positive association between inheritance expectations
and enrollment in university, indicating that the relevance of inter-generational asset transfers
extends beyond transferred assets, and before such transfers realize.

From the data, I also expose remarkable persistence along and heterogeneity across dy-
nasties in the preference for altruism: having received or expecting to receive an inheritance
is a strong predictor of intending to leave a bequest, other things equal. This heterogeneity
in dynastic altruism is the key theoretical mechanism I rely on to rationalize the empirical link
between education and inheritance expectations. Expecting an inheritance is associated with
stronger bequest motives, which, akin to a patience multiplier, allows youths anticipating a
wealth transfer to accumulate more human capital and thus increase their life-time earnings.
Inter-generational persistence in education, income, and wealth ensues.

I integrate this insight into a rich partial equilibrium life-cycle model featuring hetero-



geneity in dynastic altruism, productivity, and education taste along with multiple sources of
uncertainty. Under the estimated parameters, the model matches remarkably well several tar-
geted empirical moments pertaining to education choices, consumption-savings dynamics, and
the relationship between dynastic altruism and human capital. Quantitatively, while hetero-
geneity in bequest motive explains around 40% of the positive empirical association between
inheritance expectations and higher education, and differential co-residence patterns another
20%, the actual financial transfer itself, as predicted by the Carnegie Conjecture, plays a sig-
nificant disincentivizing effect on human capital accumulation. Finally, the model allows me to
perform a set of counterfactual exercises, concerning estate taxation, income support for young
students, and different wage profiles over the lifecycle. Despite different setups, all exercises
show how the strength of the link between dynastic altruism and education critically rests on
the balance between short-term costs of education and its expected benefits over and within
the lifecycle. As a consequence, large scholarships for students, or faster and higher education
wage premia, severely weaken the association between expected inheritance and human capital
decisions. Conversely, higher estate taxation strengthens it. These results bear implications for
both policy — as the prominence of altruistic preferences in determining education choices at
the individual level reverberates at the aggregate level, affecting graduates’ pool of skills and
equilibrium wages — and theory — as they can help explain the dynamics and heterogeneity of
wages, within and across labour markets.

The focus on Italy originates in the availability of a rather unique cross-sectional dataset
on inheritance expectations provided by the Bank of Italy. In addition, demographic, economic,
and cultural features make Italy a particularly fitting context to address the transmission of
education, income and wealth across generations. First, Italy is an old, ageing country.! Its
share of under 15 and over 65 are, respectively, the lowest and the highest amongst Furopean
countries in the OECD, and fertility rates are extremely low (Guner et al., 2020; Villari and
Tabellini, 2010). These demographic trends have mechanically increased the relative impor-
tance of inter-generational wealth transfers over disposable income, reinforced by persistently
stagnant growth and high private wealth, in particular in terms of housing stock (Acciari and
Morelli, 2020). As a result, from 1995 to 2016, the relative weight of inheritances and gifts
distributed every year over household disposable income has almost doubled, from below 10%
to more than 18%. Second, Italy is characterized by strong inter-generational persistence in
educational attainment, dismal tertiary education rates, and a low higher-education wage pre-

mium. According to estimates by Corak (2013), the intergenerational elasticity of earnings in

IFigures and tables supporting motivating facts can be found in Appendix A.



Italy is around 50%, whereas the university earnings premium for male in the age group 25-34
is only slightly above 10%. This paper thus contributes to the literature on the idiosyncracies
of the Italian economy, providing (i) an empirically grounded theoretical explanation for inter-
generational persistence in estate transmission (Acciari et al., 2021a; Jappelli and Pistaferri,
2005; Acciari and Morelli, 2020), and (ii) a complementary explanation for the feedback ef-
fects between low education rates and low returns to education, and their relationship with low
social mobility (Checchi et al., 1999; Hoffmann et al., 2022; Acciari et al., 2021b). Furthermore,
I offer new insight on the complementary role of co-residence patterns, famously long-lasting
in Italy (Manacorda and Moretti, 2006; Giannelli and Monfardini, 2003).

Despite the focus on Italy, however, the empirical results and theorethical hypothesis of this
paper are consistent with two among the most important findings of the recent literature on edu-
cation and inequality. First, the correlation across countries between lifetime income inequality
and intergenerational correlation in educational attainment — the so-called “Educational Great
Gatsby Curve” (Blanden et al., 2023). Countries where lifetime income is distributed more
unequally also exhibit larger inter-generational persistence in educational achievements. This
relationship holds even though there is almost no correlation between the former and disparities
in skills per se, as measured through standardized tests. Granting a role for anticipated trans-
mission of wealth in determining education achievements, at the expenses of innate ability,
can help rationalize this puzzle. Second, educational inequality is very persistent across gen-
erations, well beyond the parent-child pair (Adermon et al., 2021). Heterogeneity in dynastic
preferences for altruism can help account for this fact.

The first part of this paper illustrates the empirical results. I exploit a special supplement
attached to the 2002 edition of the Bank of Italy’s Survey on Households’ Income and Wealth
(SHIW), specifically targeted at expectations concerning inheritances and bequests. Controlling
for a rich vector of individual and household level variables, including parental wealth, income,
and education, I document a strong positive association between inheritance expectations and
enrollment in higher education. My baseline estimates suggests that, ceteris paribus, expecting
an inheritance is associated with an increase in the likelihood of being enrolled at university of
15.5-18.3 percentage points. The predicted probability of enrollment, moreover, is increasing
in the amount individuals expect to inherit. I test the robustness of this association on a longer
time period. The SHIW panel data, ranging from 1989 to 2016, includes one question about
how households acquired their housing, which appears to be the asset component responsible
for the observed positive conditional correlation, consistently with a rich literature addressing

the ties between housing wealth and education (Kaplan, 2012; Lovenheim, 2011). Despite the



different source, the estimated coefficient of expected housing inheritance on education remains
positive.

Focusing on real estate inherited by the household addresses two potential concerns. First,
if one might suspect parents express their intention to leave a bequest as a consequence of
their heirs’ enrollment at university, this cannot possibly apply to inherited real estate. In other
words, this rules out reverse “causality”.? Second, it downplays the potential relevance of
confounding factors such as inter vivos transfers, which might be partially correlated with both
enrollment decisions (Keane and Wolpin, 2001) and the expressed intention to bequeath. Inter-
generational asset transmission embedded in family dwellings does not arise as a result of
short-term altruistic transfers.

Jointly, these empirical facts strongly suggest the presence of long-term drivers associat-
ing expected inheritance and education decisions. Focusing on the anticipated transmission of
assets, I contribute to the limited literature on the role of inheritance expectations in deter-
mining individual choices early in life. Where other papers stressed their impact on physical
capital transmission (De Nardi, 2004), savings (De Nardi, 2004; Weil, 1996) or the labour sup-
ply (Kindermann et al., 2020), I study their influence in the transmission of human capital
across generations. Furthermore, the unique Bank of Italy’s survey item allows me to study
inheritance expectations directly, rather than imputing them ex-post from realized asset trans-
fers, which have been studied more extensively, along with their impact on capital accumula-
tion and/or entrepreneurial decision (Cagetti and De Nardi, 2006, 2009), or education itself
(Alonso-Carrera et al., 2008).

Lending support to the intution that long-term factors underpin the association between
inheritance expectations and education choices, I document that household heads who have
received an inheritance, or expect to receive one in the future, are much more likely to intend to
leave a bequest, other things being equal. Household heads who have received an inheritance in
the past are up to 55 pp more likely to intending to leave a bequest, holding household’s current
wealth and income constant. This points at strong dynastic heterogeneity and persistence in the
preference for inter-generational altruism. With this second empirical result, I contribute to the
rich literature documenting the importance of inter-generational transmission of preferences
(Falk et al., 2018; Doepke and Zilibotti, 2008) by focusing specifically on the persistence of the
preference for altruism.

I propose a simple 2-period analytical model to rationalize these findings, using the un-

covered dynastic altruism as core mechanism. The strength of the bequest motive, increasing

2Reverse “causality” would nevertheless be extremely implausible in the cross-section analysis too, as it would
imply a full-commitment joint decision by all siblings to undertake higher education



in anticipated inheritance, reproduces the positive association between the latter and educa-
tion. In this framework, anticipating an inheritance acts as a patience multiplier, shifting the
intertemporal trade-offs associated to education. It decreases the relative importance of its
upfront costs in the first period, in terms of foregone labor earnings, vis-a-vis its long-term ben-
efits, namely the ability to leave a more generous bequest through higher labor earnings in the
second period. This heterogeneity in dynastic altruism — which I label the late-life determinant
— can therefore trump the disincentivizing effect of inheritance receipt per se (i.e., the mid-life
determinant). By linking the preference for altruism with education choices, I combine insights
from the literature investigating the heterogeneity of time discount factors within and across dy-
nasties (Krusell and Smith, 1998), along with its connection with precautionary savings (Boar,
2021) and its impact on the multi-generational persistence of status (Alesina et al., 2022), and
education (Toews and Vézina, 2021). In addition, the positive association between expected
inheritance and education can be further stregthened by heterogeneity in early-life co-residence
patterns: youths expecting an inheritance, being more likely to live with their parents, have a
higher ability to bear the short-term costs of education in terms of private consumption.

Building on this analytical representation, I introduce a quantitative lifecycle model in
partial equilibrium. Agents who are ex ante heterogeneous with regards to productivity, altru-
ism, taste for education and parental human capital, can acquire university education at the
beginning of their lifecycle, with positive expected returns in terms of lifetime earnings. The
calibrated model matches carefully selected data moments pertaining to persistence in dynastic
altruism, capital accumulation, and education achievements, fully capturing the positive rela-
tion between the latter and expected inheritance. I quantify the relative importance of different
determinants across the dimension of time and the type of transfer in determining student gaps.
Heterogeneity in the late-life determinant can explain around 41% (-4.7 pp) of the observed
difference in student rates across dynastic altruism groups, whereas heterogeneity in early-life
co-residence patterns is responsible for 16% (-1.9 pp). The mid-life channel runs in the opposite
direction, implicitly vindicating the Carnegie Conjecture, since 14% (1.6 pp) more youngsters
expecting an inheritance would be enrolled if nobody expected any inter-generational financial
transfers. Unexplained heterogeneity is left to account for a residual implied 52.7% gap across
groups.

I finally leverage the quantitative model to perform a few counterfactual exercises.

First, I simulate the effect of introducing meaningful estate taxation. This increases student
gaps across groups: youths expecting an inheritance expect lower asset transfers (which incen-

tivizes education decisions given the negative impact of the mid-life determinant) and need to



accumulate more assets to feed the same bequest motives, given the introduction of a wedge
between gross and net bequests. For youths expecting no inheritance, the mid-life determinant
is unaffected by definition, and their already weak bequest motives are further constrained by
estate taxation. As a consequence, student rates increase more, or decrease less, among the
former than the latter. The gap is increasing in the estate tax rate.

Second, I complement estate taxation with unconditional income support for students.
Here, enrollment rates increase quite uniformly across groups, due to the lower short-term
costs of education. As a consequence, the student gap decreases, although not in percentage
point terms. Both under a low intensity tax-and-transfer scenario and with higher taxes and
transfers, the regression coefficients on binary expectations fall substantially, whereas the rel-
evance of continuous expectations depends on how high estate taxes are — the higher the tax
rate, the weaker the mid-life disincentivizing impact of expecting an inheritance, the stronger
the estimated coefficient.

Third, I alter age-education earning dynamics. In turn, I (i) remove any uncertainty sur-
rounding education wage premia and their evolution along the lifecycle, (ii) increase the wage
premium for young adults while keeping lifetime income expectations constant, and (iii) raise
the education premium by 10%. Across the three exercises, the student gap across groups nar-
rows, especially when lifetime returns to education are inflated: student rates among youths
expecting no inheritance are lifted by + 4.5 pp vs 2.0 pp for those who expect some, weakening
the influence of dynastic altruism on human capital accumulation.

The counterfactual exercises show that the association between dynastic altruism and edu-
cation relies on a combination of high short-term costs and sufficiently low expected long-term
benefits of education. If the former decreases, via income support for students, or the latter in-
creases, via higher, or faster, expected earnings for individuals holding a degree, this association
declines, as upsides to education within the lifecycle become relatively more important vis-a-vis
late-life motives. Understanding the marginal role of the inter-generational transmission of
preferences in determining individual education choices, hence aggregate human capital distri-
bution, can help shed light on the determinants of wage growth and wage gaps, both within
and across labour markets (Adda and Dustmann, 2023; Doepke and Gaetani, 2022; Bianchi and
Paradisi, 2024).

The rest of the paper is organized as follows. Section 2 outlines the original data, the
various procedures to obtain appropriate estimates of inheritance expectations, and the em-
pirical results. Section 3 illustrates the analytical model, isolating the channel at the core of

my theoretical explanation. Section 4 expands on this insight with a richer quantitative life-



cycle one, calibrated according to procedures outlined in Section 5. Section 6 describes the
results and quantify the relative importance of various channels at play, and Section 7 evaluates

counter-factual scenarios. Section 8 concludes.

2 Empirics

2.1 Data

The Bank of Italy’s Survey on Households’ Income and Wealth (SHIW) contains detailed
information at household and individual level on, among others, income, wealth, and educa-
tion. The regular bi-annual questionnaire for panel households does not include any item on
bequests and related expectations.> However, editions 1991, 2002, 2014 and 2018 of the survey
feature questions on received and/or expected bequests for a subset of households.

I focus on the 2002 edition, since it is the only one featuring questions on expected bequests
and inheritances, including their amounts, on top of realized inheritances/gifts. Appendix B.1
outlines in detail all relevant survey questions, whereas Table 1 lists the most important sum-
mary statistics on bequests and inheritances at household level.* An important limitation is that
these questions are only asked to household heads (defined as the household’s breadwinner)
and spouses. Focusing on youths’ education decisions requires imputing inheritance expecta-
tions to individuals who are in most cases too young — at least according to Italian standards
— to be household heads or spouses and usually co-reside with their parents. As shown by Fig-
ure 1, Italian youths tend to co-reside for a very long time with their parents: among sampled
households, around 90% of individuals have not left their family house by the age of 25. The

same holds true for students and graduates within the same age bracket.

Table 1: Summary statistics on bequests

Question | Answer: Yes | Answer: No | Answer: Unsure
Ever received inheritance/gift? 2,498 (24.08%) 7,874 (75.92%) -
Ever transferred bequest/gift? 265 (2.55%) | 10,107 (97.45%) —
Expect to receive inheritance/gift? | 1,476 (14.23%) | 8,896 (85.77%) -
Expect to leave bequest/gift? 4,768 (45.97%) 2,881 (27.78%) 2,723 (26.25%)

To impute consistent inheritance expectations to young co-residents, I drop households

whose heads and spouses are uncertain about whether they will leave any bequest (one fourth

3The only exception being the source of households’ real estate property. More on this in 2.3.2.
*Henceforth, all summary statistics and econometric results will be obtained through the use of household-specific
survey weights provided by the Bank of Italy.
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Figure 1: Share of co-residents within education, student status and age group.

of the total),> and consider only those destined for children and grandchildren. Imputed co-
residing youths’ binary expectations simply correspond to (at least one of) their parents’ binary
intention to leave a bequest. For imputed expected amounts, I first calculate the total number
of parental children, living both within and outside the household, and then divide the planned
bequest amount by the total number of heirs. Henceforth, all results and considerations on

young co-residents’ expected inheritance refer to the variables described above.

Expected inheritance: No (N = 402) | Yes (N = 767)
Age (median) 24.0 24.0
Age (mean) 24.3 24.4
Net hh wealth, per capita (median) 0.11 0.54
Net hh wealth, per capita (mean) 0.35 0.86
Net hh wealth in housing, pc (median) 0.10 0.50
Net hh wealth in housing, pc (mean) 0.27 0.67
Parental income (median) 0.17 0.27
Parental income (mean) 0.22 0.33

Table 2: Summary statistics by expected inheritance (co-residents aged 18-33, monetary values
in 100k euros)

Tables 2 and 3 report a list of important individual and household characteristics across

>Table 27 in Appendix B.1 shows that results are robust to the inclusion of an intermediate category for household
where expectations are uncertain.



two groups, co-residents who expect no inheritance and those who expect some. Unsurprisingly,
those expecting an inheritance tend to come from families with larger wealth holdings and
higher earnings. The share of men is higher among those who do not expect an inheritance,
although in both groups it is higher than 50%, as women tend to live independently relatively
earlier. The average and median age are almost identical, while the proportion of individuals
living in the North or in the Centre is higher amongst those who expect an inheritance, showing,
perhaps unsurprisingly, that in the South it is less common to transmit wealth, given its lower

starting levels.

Expected inheritance: No (N = 402) | Yes (N = 767)
Sex:

Man 59% 53%
Woman 41% 47%
3-class geographic area:

North 22% 42%
Centre 11% 25%
South 68% 33%
4-class municipality size:

1-20,000 37% 49%
20-40,000 22% 14%
40-500,000 27% 24%
500,000+ 14% 12%
Graduated father 7.5% 7.0%
Graduated mother 2.8% 6.9%

Table 3: Summary statistics by expected inheritance (co-residents aged 18-33)

2.2 Empirical setting

Specifications. In most of the following empirical analysis, the dependent variable is a

dummy expressing university student status.® Denoting student status by y;, I estimate:

Pr(y; = 1| E(Bi), Xi) = L(er+ BE(Bi) +vX) 9]

where L represents a standard logistic function, E(B;) expected inheritance and X; a vec-
tor of individual and household covariates (in the baseline scenario: parental income, house-
hold net wealth per household member, the household macro-region, a 4-category variable
referring to the size of the municipality of residence, parents’ education level, the number of
siblings, sex and a polynomial in age). When including in the sample both co-residents and

autonomous young individuals, I drop parental income and household net wealth per houshold

®In Appendix B.1, I also consider alternative binary regressands.



member.

The rationale for focusing mainly on student status, rather than on education level, is sub-
tle, and easy to relax — as I do in Appendix B.3. First, expecting an inheritance could impact
education choices not only through the decision whether to enroll, but also, conditional on such
decision, through the duration of studies. If that channel was indeed present, focusing on stu-
dent status would be the most natural choice. Second, perhaps not importantly from a practical
point of view but surely from a theoretical one, the cross-sectional structure of the data only
allows me to claim a possible link between current expectations and decisions. An individual’s
achieved education level might partly be the result of decisions taken under different expecta-
tions, and no association between the two can be inferred from the simple observation of one
wave of survey data. Note however that, given the limited size of the sample of graduates in
the survey within this age cohort, results including graduates are very similar.

Samples. The main sample includes co-residents aged 18-25, i.e. those for whom educa-
tion decisions are most relevant at the present moment. As a robustness check, and in order to
expand the sample size, I also reproduce results for co-residents aged 18-33, the age bracket
where at least 1% of individuals are higher education students at any age. This also seems a bal-
anced compromise considering the trade-off between sample size and proportion of individuals
still co-residing with their parents. In most cases, I also discard from my sample young individ-
uals living independently, since this allows me to control for potentially crucial household-level
variables such as wealth and income, and net out the potential bias of the estimate associated

with expected inheritance due to its correlation with other financial channels.”

2.3 Results

The first two columns of Table 4 shows the the coefficients estimated on expected inher-
itance in terms of monetary amounts (expressed in 100k €s), in the first row, and through a
binary variable in the second one. This sample includes all individuals in the respective age
bracket, independently from whether they live separately from their parents or co-reside with
them. On the one hand, this allows me to have the largest possible sample. On the other, this
prevents me from including in the regression important financial controls that the SHIW dataset
only collects at household level.

To appropriately control for individuals’ economic background, I therefore focus on the
subsample of young co-residents, for whom financial variables are largely attributable to parental

efforts. The last three columns of Table 4 shows that the amount of expected inheritance is posi-

’This is why Manacorda and Moretti (2006) only rely on father’s age to estimate across parental and children
samples, thereby losing information on parental wealth.
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Table 4: Inheritance expectations and education (cross-section 2002)

Dependent variable:

student

Expected inheritance (€) 0.301***  0.111%** 0.317%** 0.307***  (0.275%**

(0.085) (0.046) (0.086) (0.086) (0.092)
Expected inheritance (0-1)  0.747**  0.619** 0.746** 0.713* 0.685*

(0.322) (0.272) (0.367) (0.374) (0.377)
Hh economic covariates No No Yes Yes Yes
Squared parents’ income No No No Yes Yes
Wealth components No No No No Yes
Group All All Co-residents C-R C-R
Age 18-25 18-33 18-25 18-25 18-25
Observations 683 1,445 617 617 617
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

The two rows correspond to two different regressions (binary and continuous expectations are not simultaneously
included among the controls).

Baseline controls include: age (and its square), sex, a categorical variable for municipality size, a categorical variable
for macro-regions, number of siblings, father’s education, mother’s education. Household-level economic covariates
includes: parents’ income, household’s net wealth per household member.

tively associated with the probability of being enrolled at university in this sample too (the level
of significance varies between 1% and 5% depending on the specification). To the right of the
baseline, I add first the squared of parental income, then the amount per household member of
wealth held in housing and businesses.

The effect is still present, and actually increases in magnitude, if we consider binary ex-
pectations only (see the second row of Table 4). Youths expecting an inheritance, other things
equal (including, it is worth emphasizing again, net household wealth per member, parental
income, the amount of wealth held in housing and businesses), are significantly more likely to
be studying at a higher education institute.

To have a sense of the magnitude of the effect, Figure 2 plots predicted probabilities de-
pending on the expected amount of inheritance. A young woman expecting no inheritance in
the South has some 50% probability of being a student according to the point estimate. The
probability, other controls being fixed at the median value in the sample, jumps by more than
25 pp if she expects to receive half a million euros. The same holds true for men, and in other
macro-regions, as shown by Figure 29 in Appendix B.1.

The point estimates for the impact of binary expectations are even clearer: a young woman
in the North’s likelihood to be a student increases from 41.7% to 60.2% if she expects any in-

heritance, whereas a man’s moves from 27.6% to 44.5% — see Figure 3. The relative magnitude
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Figure 2: Predicted probability (with 95% confidence intervals) of being a student according to
the baseline model for a young woman in the South at median value of continuous countrols.

of the effect is comparable across macro-regions and sexes, as shown in Figure 28 in Appendix
B: in the Centre, women’s (men’s) probability of attending university increases from 35.7%
(22.8%) to 53.9% (38.4%); in the South, from 45.3% (30.6%) to 63.6% (48.1%). Obviously,
these point estimates come with considerable uncertainty, and over-estimate the share of stu-
dents, since the predicted probabilities are taken at mean values of all other numerical values —
including household wealth and income. However, the percentage point wedge in the predicted
probabilities of studying is essentially unchanged when using median values instead.

In Appendix B.2, I perform a more granular analysis, differentiating between asset type,
and show that, under plausible assumptions, it is inheritance expected in the form of housing

that drives the positive association with education choices.

2.3.1 Panel data

The 2002 SHIW wave provides unique value added due to its specific questions on in-
heritances and bequests, expected and realized. However, its cross-sectional dimension and
modest sample size represent a limitation for studying the long-term determinants of the un-
covered positive association between inheritance expectations and education choices. In order

to circumvent this limitation, I proceed in two ways when moving to the SHIW panel archive.
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Figure 3: Predicted probabilities of being a student. Estimates are taken for young men from
the North at mean values of all other controls. Bars represent the estimated 95% confidence
interval around predicted probabilities.

First, I manually match individuals over survey waves (the dataset does not contain indi-
vidual identifiers), and focus on the relatively few ones which participated in the supplementary
survey on inheritance and bequest expectations in 2002. I then use their 2002 inheritance ex-
pectations dummy variable as a control in three regressions, whose results are listed in Table 5.
The first two are logistic regressions with student status on the left hand side, for co-residents in
the age groups 18-25 and 18-33 respectively. The estimated coefficients on expected inheritance
are very large in size and statistically significant at 5% and 1% level. In the last column, the
dependent variable is the individual’s education level (measured on a scale from 1 to 5), and
the sample is composed by all individuals independently from the co-residence arrangements in
the age group 25-45. For these individuals, I only consider the last available observation. This
OLS regression also attributes a positive and significant coefficient to expected inheritance in
2002.

The second way to address the time limitation of my cross-sectional analysis lies in the
SHIW panel archive itself. In fact, the regular dataset includes a question on the source of
households’ dwellings’ ownership, with “inheritance/gift” among the possible answers. Given

that, as I show in Appendix B.2, inheritance expected in the form of housing seems to be the
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Table 5: Inheritance expectations and education (panel 1989-2016)

Dependent variable:

Student Student/Graduate Education level
Logit Logit Pooled OLS

Expected inheritance (0-1)  1.574**  2.351***  1.630**  1.293%*** 0.110%*

(0.718) (0.870) (0.741) (0.457) (0.047)
Group C-R C-R C-R C-R All
Age 18-25 18-33 18-25 18-33 25-45
Observations 247 563 247 563 1,664
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy. C-R stands for co-residents.

Controls for the regressions in columns 1-4 include: age (and its square), sex, a categorical variable for municipality size,
a year dummy, a categorical variable for macro-regions, household’s net wealth per household member, father’s education,
mother’s education. Controls for the regression in column 5 include all of the above with the exception of household’s net
wealth per household member.

real driver of the positive association, I use the SHIW panel item on housing property source to
study whether this holds in the longer-term too. In particular, I create a dummy taking value 1
if the youth’s household, in a given year, owns any inherited real estate property.®

Unconditional mean comparisons between the two groups split depending on whether
their households will receive, or have received, real estate from their ancestors, lend support to
a positive association of inheritance with higher education. Figure 4 shows the net difference
between the shares of individuals who either have a university degree or are enrolled at a
higher education institution, the shares of individuals who are enrolled at a higher education
institution, and the average education level across the two groups.

Of course, households belonging to these two groups will differ across many further dimen-
sions. The positive association between expecting housing inheritance and attending university,
however, survives if we compare means within both (i) quintiles based on net household wealth
per child and, even more significantly, (ii) quintiles based on net real estate wealth per child (see
Figures 30 and 31 in Appendix B.2). This means that, for the same level of wealth per child
within the household, young dependents whose households have received, or will receive, at
least some of it through intergenerational transmission, are consistently more likely to pursue
higher education. The difference between groups within wealth quintile is quite stable across
years and non negligible in magnitude.

On the panel dataset, I run an estimation as close as possible to the 2002 one, while adding

controls for time trends. Results are shown in Table 6. Notwithstanding the chosen independent

8Appendix B.1 includes further results with slightly different variables.

14



0.20 -

()

O

c

8

5 0.15-

<

=

o

Q

© 0.10-

[6)

Q_ - - - n L] L] L] L] L L - L] L L L] L L] L - L] - L] - L] L L] L
X

()

Q_0.05-

Q

<

0.00- —pm
1990 2000 2010
Year
. Students/graduates . Students Education level

Figure 4: Net percentage point differences in (i) share of students and graduates, (ii) share of
students and (iii) average education title across groups. Dotted lines indicate the average of
each variable over the whole period. Sample: co-residents aged 18-30.

variable, the estimated association is positive across specifications, and strongly significant for
the sample of young co-residents aged between 18-33 where inherited real estate is used to
predict their education level or in a logit regression where the dependent binary variable takes
value 1 in case individuals are either studying or have already graduated. While keeping in
mind that these measures of anticipated inheritance are largely less accurate than those directly
reported in the 2002 wave, this result is all the more remarkable given that controls include,
among others, net household wealth and net household wealth held in real estate (both in
absolute values and in per household co-resident child term).

The consistency between the results obtained in the cross-section and the panel analyses is
especially reassuring given the different source of the same control variable, namely expected
real estate inheritance. In the first part, focused on the 2002 SHIW wave, I rely on the answers
given by households’ heads and spouses about their planned bequest, and considered their
current real estate wealth separately. In the second one, based on the SHIW panel spanning
1989-2016, I use their answer to the question on how their household acquired each currently
owned dwelling. Expectations about intergenerational transmission of wealth and current com-

position of the latter in one case, and stated origins of actual real estate properties in the second
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Table 6: Inherited dwellings and education (repeated cross-sections 1989-2016)

Dependent variable:
Student Student/Graduate Education Level
Logit Logit Pooled OLS

Inherited dwellings 0.087 0.079 0.141 0.282***  0.072***  0.092***
(0.142) (0.133) (0.122) (0.085) (0.022) (0.019)

Group C-R C-R C-R C-R C-R C-R
Age 18-25 18-33 18-25 18-33 18-25 18-33
Observations 8,288 16,855 8,288 16,855 8,288 16,855
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Controls include: time fixed effects, age (and its square), sex, a categorical variable for municipality size, a categorical
variable for macro-regions, household income, household income per member, household wealth, household wealth
per child, household real estate wealth, household real estate per child wealth, number of household components,
household head’s education.

one coincide in drawing a positive relationship between anticipated receipt of housing wealth
and education.

These results from the panel dataset also help address two potential concerns on the cross-
sectional settings, both related to the survey origin of the variable capturing expected inheri-
tance. First, the possible overlap between expected inheritance and inter vivos transfers. Even
though one might hold the suspicion that parents expressing their intention to leave a bequest
are also more likely to help their co-resident children financially, the variable on the origin of
dwellings ownership considered in the panel analysis does not reflect parental plans, but fac-
tual, long-term features of family arrangements. As such, it is entirely orthogonal to short-term
confounding factors. Second, the possibility of reverse causality: parents expressing greater
likelihood to bequeath because their to-be-heir is currently studying. Even though this scenario
cannot empirically explain my cross-sectional results, as it would require all siblings within each
houshold to take, and remain committed to, a joint educational decision, the fact of living in a
household owning inherited dwellings cannot be possibly explained this way. More generally,
the results from the panel exercise indicate that the mechanism underpinning the association
between expected asset transfers and education is likely to primarily lie in long-term family

features.

2.3.2 Dynastic altruism

Are households expressing their intention to leave a bequest different? If yes, how so? To

answer this question, I rely again on the 2002 SHIW survey. Table 7 indicates that the intention
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to transmit assets to one’s children and grandchildren is very strongly, positively associated with
having received in the past, or expecting to receive in the future, an inheritance — holding fixed
a set of individual and household characteristics, current wealth and income included. The first
column of Table 7 includes all household heads in the survey with at least one offspring, co-
residing or not. Even though the positive coefficient on expected inheritance might just reflect
higher lifetime wealth, it is far from obvious a priori why the coefficient on received inheritances
should be different from zero. To confirm this intuition, I restrict the sample to household heads’
whose parents have died (in the second column) and whose own and spouse’s parents have died
(in the third column). The positive coefficient estimated on received inheritance only becomes
stronger.

The strength of this association is clear from Figure 5. For example, the average male
household head in the North of Italy?, is practically certain or slightly above 55% likely to
intend to leave a bequest depending on whether he or his spouse have received an inheritance
in the past or not. This result is all the more striking given that there is no imputed variable
in this setting, as all variables directly follow from household heads’ and spouses’ own answers
to the survey. Results for women and men households from other regions are comparable and

illustrated in Figure 27 in Appendix B.

Table 7: Dynastic altruism (cross-section 2002)

Dependent variable:

Intention to leave a bequest (0-1)

Inheritance received by head and spouse (0-1) 2.556%** 2.966%** 3.896%**
(0.371) (0.429) (0.529)
Inheritance expected by head and spouse (0-1)  2.309***

(0.580)
Group Heads (1) Heads (2) Heads (3)
Age All All All
Observations 2,881 1,788 791
Note: *p<0.1; *p<0.05; **p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Heads (1) includes all household heads. Heads (2) includes only household heads whose parents are not alive.
Heads (3) includes only household heads whose own and spouse’s parents are not alive. Controls include: age
(and its square), a dummy for children, number of children, household head and spouse’s income, a dummy
for university education, sex, a categorical variable for macro-regions, net household wealth, net household real
estate wealth, net household businesses wealth.

To wrap up, in this empirical section I have documented a strong, positive conditional

association between inheritance expectations and the probability of studying at a higher educa-

°The average refers to the control variables in the third column of Table 7: age, number of children, household
income, university education, and net household wealth.
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Figure 5: Predicted intention to leave a bequest. Estimates are taken from the third column of
Table 7 for a male household head in the North of Italy, at mean values of all other controls.

tion institution in Italy. This holds true for the sample of co-residents aged between 18 and 25,
and survives a heterogenous set of robustness checks, including an extended sample (including
co-residents as old as 33), the extension to graduates, and the reduction of the role of outliers
— see Appendix B.3. The association seems to be driven by housing inheritance. In the panel
dataset, despite the unavailability of precise measure of inheritance expectations, youths living
in households owning real estate through inheritance are more likely to be studying than their
peers. The panel results are reassuring, as they originate from a different source, downplay
the relevance of confounding factors such as inter vivos transfers, address potential concerns
of reverse causality, and indicate the presence of long-term family features responsible for the
observed positive conditional correlation. In support of this last intuition, I document how the
intention to transmit assets across generations exhibits very significant heterogeneity across di-
nasties, as household head’s intention to leave a bequest is largely influenced by the fact of
having received an inheritance in turn. This feature represents the building block of the simple

analytical model introduced in Section 3.
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3 Analytical Model

In this section, I outline a stylized 2-period model able to reproduce the positive association
between expected inheritance and human capital accumulation. The mechanism at work is
the empirically uncovered persistence along generations and heterogeneity across dynasties in
the preference for altruism: agents’ bequest motive is stronger if they (expect to) receive an
inheritance.!? Their lifetime income is higher if they increase their human capital early in life,
but this accumulation is costly in the short-term. Other things equal, inheritance to be received
constitutes an incentive to increase one’s lifetime earnings ability through education. Expecting
to receive an inheritance, de facto, is equivalent to a multiplier to agent’s patience. Education
and expected inheritance are therefore ex post positively correlated. An important feature of
this stylized setting is that, differently from Alonso-Carrera et al. (2020), inheritance plays a
role on education before its receipt.

In the initial period, agent i decides whether to study and how much human capital h; €
[0, 1] to accumulate. This human capital accumulation is costly and decreases contemporaneous
agent’s resources to finance her consumption, while increasing her second period ones. In
particular, in the first and second period, agents earn wages wi(h;), wa(h;), with wj(h;) <
0, wh(h;) > 0. I further assume w/(h;) = 0, consistently with an interpretation of human
capital accumulation corresponding to time off the labor market, and wf(h;) < 0, representing
decreasing marginal returns to education. In the second period, agent’s resources m; are thus
given by the sum of the wage level corresponding to their education and received inheritance
I;, i.e. m;2 = wa(h;) + I;. Her consumption will be equal to the total of resources minus a
possible bequest b; > 0. Critically, the presence of dynastic altruism is embedded in the agent’s
utility from bequest v(b;, I;), which depends on, and is increasing in, received inheritance, i.e.
vr(bs, I;) > 0. Furthermore, vy;(b;, I;) > 0, where vy represents the cross-derivative. That
is, the larger the inheritance (to be) received, the stronger the weight on the bequest motive.
Furthermore, as standard, the marginal utility from consumption is decaying faster than the
marginal utility from bequests: u'(¢;) > 0, vp(b;, I;) > 0, u”(¢;) < 0, vpp(b;, I;) < 0, and v (¢;) <
upp(bi, I;) for b; = ¢;. This represents the mathematical condition for bequests to be a luxury
good. There is no uncertainty, such that all relevant decisions in terms of human capital and

bequests are taken at the beginning of the lifecycle.

A5 I discuss in the concluding remarks, I inevitably remain agnostic about the underlying cause: it could be
because heirs anticipate their future desire to ‘give back’, or because of traits, or norms, transmitted within the
dynasty.
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The individual problem reads:
Vi(L;) = u(cri(mai(wi(he)))) + B [uleas(maos(wa(hi), I;), bi)) + v(bs, I;)] (2)
Consumptions cy;, co; must be consistent with each period’s budget constraint:

0 < c1i <my; = wi(hy) 3)

0 < cgi <ma; — by =wa(hi)l; —b; )
As anticipated, decision variables h;, b; cannot take negative values.
hi,b; >0

It is useful to distinguish the two margins of heterogeneity associated to inheritance expec-
tations /; and their contribution to the impact on education h;. The first, the mid-life determi-
nant, corresponds to the positive contribution of received inheritance I; to the budget constraint
in the second period (4). The second, the late-life determinant, is the persistence in dynastic

altruism, captured by v,; > 0. Define A as :
= —pu"why >0 (5)

and O as:

0 = (v + vy (W' WP + w4+ Bu'wy) — Bugu wi > 0 6)

The relationship between the optimal amount of human capital h; and anticipated inheritance
I; can be decomposed as:

Oh _ Ohi +8hi —Av +év 7)
oI, 9l oL, © gt

Proposition 1. The mid-life determinant has a weakly negative effect on human capital accumu-

lation, whereas the late-life determinant has a weakly positive one:

oh, A oh; A
oLy O ="%n, "= ®)

Proof. See Appendix C.1. O
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Proposition 1 illustrates an important result: expected inheritance receipt per se — the mid-
life channel - constitutes a disincentive to human capital accumulation. This, however, can be
more than offset by its positive link with the bequest motive, i.e., the late-life determinant. In

particular:

Proposition 2. Education is increasing in anticipated inheritance iff the absolute value of the late-
life determinant (i.e., the marginal increase in the marginal utility from bequest associated to larger
inheritance) is larger than the absolute value of the mid-life determinant (i.e., the decrease in the

marginal bequest motive associated to larger bequest):

Oh;
01;

>0 iff wver + ey > 05 |vpr| > |vps| )]

Proof. See Appendix C.1. O

According to Proposition 2, the relationship between human capital accumulation and ex-
pected inheritance is positive if the increase in utility from leaving a bequest is not offset by the
diminishing marginal utility associated to transferring more assets to the next generation. The
balance between these two forces critically determines the incentives to accumulate resources
early in life through education.

Importantly, Propositions 1 and 2 have established the effect of expected inheritance on
education without imposing any contemporaneous impact. We can however expand the analysis
by adding a third, early-life determinant, meant to capture the empirical correlation between

expecting an inheritance and co-residing with parents — see Table 8.

| Co-resident | Independent

Expected inheritance % students 35.4 15.4
. % 77.4 22.6
No expected inheritance % students 27.0 12.3

Table 8: Co-residence and inheritance expectations (age 18-25).

This early-life margin of heterogeneity can be included in the current set-up by assuming
available resources in the first period are augmented by some domestic public good provided

by altruistic parents, such that the updated problem reads:

Vi(l;) = uleri(man (wi(hi), I;))) + B [u(czi(mai(wa(hi), 1i), bi)) + v(bi, I;)] (10)
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and

ms1, > 0 1D

Define I as:

= —(u" + vp)u"w) >0 (12)

Proposition 3. The early-life determinant has a positive effect on human capital accumulation.

oh; T
oL, = g™ >0 (13)

Proof. See Appendix C.1. O

Proposition 4. Education is increasing in anticipated inheritance iff the sum of early-life and late-

life determinants is large enough to offset the negative contribution of the mid-life determinant:

oh;
oI,

>0 lff A(vb[ + Ubb) + sz‘ll >0 14

Proof. See Appendix C.1. O

Proposition 4 states that the stringency of the requirement on for education to be increasing
in expected inheritance weakens once we allow for realistic heterogeneity within the early phase
of the life-cycle too.

The overall role of dynastic altruism can be analytically clarified by assuming a set of
functional forms for the returns to education, utilities from consumption and transmitted wealth
and the configuration of the early-life margin of heterogeneity. Assume logarithmic utility from
consumption u(c) = log (¢) and linear utility from bequests, multiplied by a dynastic altruism
factor, such that v(b,I) = ¢1(x + I)b and ¢; > < = v(0,b) > b. Each period, agents earn
an unconditional wage w, normalized to 1. In the initial period, agent i decides whether to
study and how much human capital h; € [0, 1] to accumulate. This human capital accumulation
is costly and decreases agent’s resources m;;, which are increasing in expected inheritance I;,
such that consumption follows ¢;; = w(1—h;)+log (1 + I;) = 1+log (1 + I;) — h,. In the second
period, agent’s resources m;z are given by the sum of the baseline wage, a premium proportional

through a factor x to human capital acquired in the first period and received inheritance I, i.e.

mig =w + xh; + I; =1+ xh; + 1.
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The individual’s problem now reads:
Vi(I;) = log(c1i) + Bllog(cai) + ¢1(x + I;)b;] (15)
under the same constraints (3) and (4). The individual’s optimal bequest will be:
1+ I+ x(1+1log (1 + L)) — g0~ if x> 7710y (1)

bi(IL;) = T Boi(n+) T iflog (I+L) (16)

0 otherwise

Her human capital decision will then follow:!!
145
. Fa gty — (1)
1+log(1+ L) — gty if x> 20lHd 0
h*(Il) _ v Bx¢1(s+1;) 1+log (1+1;) (17)

0 otherwise

This very parsimonious analytical framework is sufficient to replicate the positive link between
education and expected inheritance, independently from whether the latter is considered in
continuous or binary terms. As shown by (17), a higher expected inheritance /; has the dou-
ble effect of (i) raising the amount of optimal education acquired in the 1% period to finance
bequests and (ii) lowering the minimum wage premium y below which acquiring education is

suboptimal. In fact,

Proposition 5. The sensitivity of human capital decisions to expected inheritance is decreasing in

the education wage premium, i.e.:

(dhj I(I,-))
-~ <0 (18)
dx
Proof. See Appendix C.1. O

This final result highlights the importance of expected lifetime returns to education in
drawing the precise link between anticipated wealth transmission and human capital accumu-
lation. The role played by early-life consumption sharing and late-life wealth transmission is,
unsurprisingly, relatively larger when the return to education over an individual own lifecycle
is weaker. This can be seen in the left panel of Figure 6. When education entails no wage
premium, expected inheritance does not matter as no agent finds optimal to undertake human

capital accumulation. In the low premium scenario, the return to education in the 2" period

There potentially exists a further intermediate region where A} (I;) = £ ;(I:g;l if 1;11 <x< ﬁ,ﬁm — (14 L).

However, the assumption ¢; > L implies 22~ > 1, ruling out the existence of such parameter space.
K dI
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corresponds to the cost in the 1% period (i.e., ¥ = 1), implying that the present value of edu-
cation over the lifecycle is negative. It takes a weight on bequest motives strong enough, i.e. a
sufficiently large inheritance, to make education optimal. When the return to education is in-
creased, however, lower and lower levels of anticipated wealth transfers are required for agents

to acquire education.

—— Early — life only
—— Mid — life only
Late — life only

—— No premium
—— Low premium
—— High premium

Optimal human capital

Expected inheritance Expected inheritance

Figure 6: Left panel: relationship between expected inheritance and education, depending on
the education wage premium. Right panel: relationship between expected inheritance and
education, depending on the determinant at work.

The right panel of Figure 6 helps distinguish the relative contribution of three margins
of heterogeneity associated with inheritances I;, which I labelled the early-, mid- and late-
life determinants. In this analytically tractable framework, education decisions are orthogonal
to the anticipated wealth transfer per se, since bequest motives are linear and unaffected by
received inheritance. As a consequence, human capital acquisition purely depends on inter-
temporal optimization in terms of individual consumption, whereas the positive contribution of
inheritance to the relaxation of the budget constraint in the 2" period is entirely diverted to
financing bequests. On the other hand, deeper consumption-sharing when young and the larger
bequest motive associated with higher expected inheritance can both reproduce the effect of the

latter on education.

4 Quantitative Model

If the analytical model in Section 3 helps provide the intution for a possible mechanism
linking expected inheritance and education, a richer quantitative model is needed to replicate
empirical facts, quantify the relative importance of multiple determinants and run counterfac-
tual policy analysis. To this end, I introduce a partial equilibrium life-cycle model with ex-ante

heterogeneity in altruism and education taste, and uncertainty about (own and parental) lifes-
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Self alive/
Self dead

Figure 7: Timeline: Own survival. Dashed braces indicate uncertainty.

Parent alive Parent dead

,,,,,,,,,,,,,,,,,,,,,,,,

Parent alive/
Parent dead

Figure 8: Timeline: Parental survival. Dashed braces indicate uncertainty.

pan, inheritance timing and size, co-residence dynamics, returns to studying and to education.

State variables. I consider households as composed of a parent-child pair. At any age 7,
the individual state vector x; includes: (i) age j, (ii) co-residence state c¢r € {0,1} where c¢r =1
corresponds to a co-residence arrangement including either the agent’s parent or her child,
(iii) asset position a (by assumption individuals cannot borrow, i.e. a > 0), (iv) education level
h € {1,2,3}, (iv) parental education level hp € {0, 1,2, 3} where 0 corresponds to a dead parent,
(v) a stochastic, permanent preference for education (;,, (vi) observed current productivity on
the labour market z € {z1, 22, 23, 24} and (vii) preference for altruism ¢, € {¢1,,,,, P1,,..» ¢1high}~

Timing. One model period corresponds to 3 years. Agents are born at age j = 1 (equiva-
lent to age 18 in the real world) and live with certainty until age j = 15 (60), when they retire.
After that, they have a decreasing probability of survival s; until age j = 25 (90), when death
occurs with certainty. Given that agents, by assumption, have a child at age j = 6 (33), all
parental events are shifted by 11 periods (see Figures 7 and 8).

From age ;7 = 1 until j = 5, agents can decide at each period whether to work (and
earn labour income) or study, and potentially increase their human capital 4 by one unit. Such
increase is stochastic, and negatively depends on the probability of dropping out pg;opous and
the probability of taking longer to complete university pgejqy. From j = 15 until death, they
are retired and receive a pension benefit equal to a share 7 of their last labour income. In the
meantime, they work, earning labor income y jointly pinned down by a deterministic compo-
nent, related to age and education, and a stochastic one, which depends on education only.
Figure 9 depicts these margins of the lifecycle dynamics.

Co-residence determines the relationship between the agent’s private consumption and
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Studying/
Working Retirement

Working

Figure 9: Timeline: Education, work and retirement. Dashed braces indicate uncertainty.

Co-residing with parent/ Co-residing with child/
Living alone Living alone
j=1 j=6 j=12 j=17 j=24
Co-residing with child Living alone

Figure 10: Timeline: Co-residence. Dashed braces indicate uncertainty.

utility, through age-coresidence-specific consumption equivalence scales (CES). Co-residence
with the parent is possible in the first 5 periods of life, and impossible ever since. Co-residence
with the child is certain from j = 6 until j = 12, then turns stochastic until j = 17 when the
agent lives alone with certainty (see Figure 10). I assume that once a household splits, in any
of the two periods with uncertainty, it cannot co-reside again (said otherwise, living alone is an
absorbing state in j € {1,...,5} and j > 12).

Having described the main components of the model environment, we can now move to a

stage-by-stage analysis of the agent’s problem.

4.1 Education choice stage

In the first stage (j € {1,...,5}), agents have both a discrete and a continuous choice
margin, as they choose whether to study (S;) or work (W;) and how much to consume (c;) and

save (aj41):

Vj(x;) = max{Vs; (x;), Viv; (%) } (19)

where:

xj = {crj,aj, hj, 1Y, G, 25, 61} (20)
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The student’s problem reads:

Vs, (x5) = ijfgﬁl us; (cj(x3)) + »BEcrj+1,hj+1,h§?+1,zj+1 Vit1(Xj41) (21)

subject to:
0<¢; < (1+7)a; +w(s)) (22)
0 < ajp1 = (1+7)a; — ¢ +w(S)) + L(h] > 0)L(h},, = 0)b(j, k], ¢1) (23)

whereas the worker’s problem is:

Vv, (x3) = [Jnax (cj(x3)) + ﬂEcrHI,th,szVj+1(Xj+1) (24)

subject to:
0<c¢; <(+r)a; +w(hy,z) (25)
0 < ajp1 = (1+7)a; —¢j +wlhy,z) + 1(h] > 0)L(h},, = 0)b(j, kY, ¢1) (26)

The last two equations jointly show that next period assets a;; are stochastic whenever the
agent’s parent is still alive (i.e., h;’ > 0), as expected inheritance b(7, hg.’ ,¢1) can turn into
realized inheritance if the parent dies next period (i.e., h? +1 = 0). However, such possible asset
windfall cannot be used to finance current consumption, as shown in Equation 25.

Three elements distinguish workers’ and students’ value function: (i) instantaneous utili-
tys, (ii) current earnings, and (iii) expected future human capital.

Instantaneous utility. Workers’ utility is a classic CRRA consumption utility:

— (27)

uw; (cj(x5)) =

where (7, cr;) indicates the commensurate consumption equivalence scale. Student’s utility
is composed of two additional elements: a common disutility from education x < 0, which
follows an increasing time trend, and an idiosyncratic education taste ¢;(¢1), allowed to depend

on dynastic altruism ¢, so to capture unobserved heterogeneity across altruism classes in the
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preference for education:

Tl = 1+ o) (28)

us; (cj(x;)) =

Current earnings. Students’ earnings w(.S;) are assumed to be invariant to age and cur-
rent education level, and are strictly lower than any possible workers’ income level w(h;, z;),
which is increasing in her age j, her human capital h; and her stochastic productivity level z;.
In particular, workers’ wages follow an education-age-specific lifecycle profile w(j,h) = zjen,
where ¢, takes the form €, = &1, + o + E3n5% + Eanj® (Sousa et al., 2022).

Expected future human capital. The main reason why agents acquire education in this
model is the expectation that their future human capital will increase, such that their lifetime
earnings will follow suit. However, while workers’ next period’s human capital is certain (i.e.,
hj41 = h;), students face uncertainty due to the probability of dropout pgropout(7, h;) and the
probability of delay in obtaining a degree pgeiay(j, hj), both of which are allowed to depend on

age and current education level. So, we have:

hj with pd'ropout(j) hj) + (1 — Pdropout (]7 hj))pdela (]7 h])
hjt1 = Y (29)

hj-l—l with (1 - pdropout(jv h]))(l - pdelay(ja h]))

All other elements are common for students and workers. Consumption must be positive
and is financed through assets carried over from the previous period earning an exogenous
interest rate r and income.

State variables evolve according to the following laws of motion. Assets a;,; move along(23)
and (26), where the last term represents in both cases the possible stochastic receipt of inheri-

tance b(j, i}, ¢1). Expected inheritance b(j, b, ¢1) is captured by

0 if h? =0or ¢1 = ¢1low

b(j, k2, é1) = (30)

Bio + Bird + Biog® + Bish]  if hY > 0and ¢1 € {61,,.) P1pin }

Agents receive a non-negative inheritance with probability given by their parental’s death haz-
ard rate at the corresponding age and expected amounts related to (i) their parent’s age, (ii)
their parent’s human capital (a la De Nardi (2004)), and (iii) their own altruism. Agents expect
no inheritance if their own altruism is low, or, trivially, if their parent is not alive. They do
expect a positive inheritance otherwise. This implies that inheritance expectations are partly

exogenous and estimated directly from the data, to allow for demographic trends that differ
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acCross generations.

Co-residence follows:

0 ifer;=0 orh}=0
crj+1 =40 with pe,(§,b(j, i, ¢1)) if erj =1 and h >0 (31)

1 with 1 — p.-(4, b(4, h?,(;ﬁl)) iferj=1 and h? >0

The probability of co-residing is allowed to be correlated with age and expected inheritance, as
observed in the data and reported in Section 3, Table 8.

The endogenous evolution of own human capital has already been shown, whereas parental
human capital next period h? 41 will be equal to the current one in case the agent’s parent is
already dead (h;’ = 0) or with probability equal to the survival rate at the corresponding age

otherwise (s where J.,;,0 = 11 is the age when agents have offspring). The education

child?
taste (;(¢1) is distributed normally with mean ¢ (¢;) and variance 02- Its idiosyncratic realiza-
tion is drawn at the beginning of life and remains constant. The productivity level z;(h;) evolves
according to a transition matrix II(z;(h;), h;), where both state values and transition probabil-
ities are allowed to differ by education level. Finally, the altruism parameter ¢, is assumed to

be constant over the lifecycle.

4.2 Working stage

From j = 6 until j = 14, the problem is simplified, as labour is supplied inelastically and

the only households’ choice margin pertains to the consumption-savings allocation of available

resources.
Vilxy) = max u(cj (%)) + BB, 2,z Vit (K1) (32)

subject to
0 <¢ < (1+r)aj+w(hy, z) (33)

The agent has a child, with whom she co-resides with certainty until ; = 12 and then stochas-

tically. The probability of co-residing next period is similar, but not identical, to the previous
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case, as it now depends on the agent’s own altruism:

0 ifer;=0
crjr1 =90 with pe(j,01) ifer;=1 (34)

1 with1 —pe(j,¢1) iferj=1 orj<12

The remaining sides of the problem are unchanged from the young worker’s case, and therefore
omitted for simplicity. Furthermore, in the last period of working life j = 14, agents antic-
ipate that next period productivity will remain the same and determine the amount of their

henceforth constant pension benefits.

4.3 Retirement stage

Now agents’ parents are dead with certainty, and they start facing their own probability
of death. Income uncertainty disappears, since individuals are retired and earn a replacement
rate 72 of their last working income. Co-residence can be uncertain until j = 16, but all agents
live alone starting from j = 17. This implies that their consumption-savings allocation will
depend on the relative weight, adjusted by survival probabilities, of their bequest motive, jointly
governed by parameters ¢, and ¢». The former allocates agents to three quantiles of altruism,
based on the multiplier attached to the bequest motive. The latter determines the degree of
non-homotheticity of bequest motives — that is, to what extent bequests are a luxury good.

Vj(x5) = max u(cj(x5)) + B {8;Eer, ., Vi1 (X541) + (1 — s5)v(aj1) } (35)

CjHr@j+1
The bequest motive is represented by v(a;;1) and takes the CRRA form:

(¢2 + aj11)' ™

— (36)

v(aj41) = ¢
The budget constraint is:

0< Cj < (1 + r)aj —I—p(hj, Zj) — Qj+1 (37)

where p(hj, zj) = nw(hj, 214).
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5 Calibration

As standard, I combine parameters estimated internally through the method of simulated
moments with parameters taken from external sources or estimated outside the model. Educa-
tion classes h € {1,2,3} are assumed to correspond (at a first approximation'?) to no higher
education degree (h = 1), bachelor’s degree or equivalent (h = 2), master’s degree or higher
(h = 3).

Prices. For students, I assume a single earning point, equivalent to the sum of the average
student’s income and grant in 2002 SHIW data (1,492€ per year). From the SHIW panel
dataset, I estimate the deterministic component of lifecycle profiles. In particular, I restrict the
sample to employed individuals 18 to 60 years old with strictly positive income and regress
separately for each education class the log of the sum of employment and self-employment
income on a polynomial in age, a sex dummy, year dummies and a categorical variable related

to macro-regions:

log(yin) = €on + €1nj + €2nj° + €313° + By carnY €ar; + Bwoman n W oman; + Bregion,nRegion;
(38)

In this way, I obtain three vectors of education-specific ex, = [eon, €11, €21, €35]- Figure 11 shows
the resulting estimates for lifecycle wages of each education group.

For the stochastic component, I consider the mean residual, by 3 quantile groups, from
each education-specific regression, resulting in a 3x3 matrix, composed of 3 vectors z(h) =
[21h, 2on, 231]- I also estimate stochastic components for unemployed individuals (corresponding
to zop), divided across individuals with and without a university degree. Ultimately, I thus end
up with a 4x3 matrix. Appendix D contains a detailed description of the estimation procedure,
while Figure 12 shows the very substantial overlap over possible income realizations across
education groups over the lifecycle.

The Italian replacement rate is notoriously generous, such that 80% of last working pe-
riod’s labour income is earned when retired, according to OECD data (i.e., n = 0.8). I assume
that, if individuals are unemployed at the end of their working phase (i.e., z14 = 1), they will
earn a pension calibrated on the lowest earning point for working individuals with the same
education level. I set an implied annual interest rate of 2%, i.e. r = (1.023 — 1).

Inheritance expectations. Inheritance expectations are exogenous and estimated in the

12A major education reform deeply changed the Italian university system and the duration of degrees in corre-
spondence to the 2002 survey I obtain my data from. As a consequence, I often restrict the distinction to graduates
(h > 1) versus non-graduates (h = 1), and focus on student status instead of education level.
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Figure 11: The estimated deterministic wage component over the lifecycle, by education group.
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Figure 12: The estimated range of income realizations over the lifecycle, by education group.
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following way: 1 first divide young individuals in the 2002 SHIW database in 3 increasing
dynastic altruism classes. Such classes are formed based on the residuals from a regression
estimated on the subsample of household heads of total intended bequest on a polynomial
in age, net household (total and housing) wealth per capita, education level, a macro-region
variable, sex, own and spouse’s income and number of children. After dividing such residuals in
three altruism quantiles, corresponding to ¢1,,,,, ¢1,,,, and ¢1,,,,, I assign heads’ values to their
co-residing heirs. Then, separately for each altruism quantile, I regress expected inheritance on

an individual’s polynomial in age and her parental human capital level (in model terms):

Eb; = Bop + Bioj + Bopi” + Bagh? (39)

This provides all g;s for equation (30), whose resulting predicted values are shown in
Figure 13. Unsurprisingly, expected inheritance is increasing in parental human capital, hence
parental wealth and income, and is larger for the most altruistic group. Expectations for the

first group ¢y, are not shown, since its members expect no inheritance at all.!3

35 T T — — — — — —
3.0

25 r
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— —
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— e c—— -
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—_— =
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1 2 3 4 5
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Figure 13: Estimated inheritance expectations by age, parental human capital, and altruism
group. The 1st altruism group is not shown as its members expect no inheritance. Values are
expressed in 100,000 euros.

13A “naive” alternative would be to allocate individuals across classes depending on the intended bequest-to-
wealth ratio. However, since bequests are a luxury good, this would mechanically overstate the utility weight put on
bequests by wealthy families — and viceversa.
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Transitions. Survival probabilities by age are calculated from ISTAT data on mortality.
The probability of dropout pgropout (j, 1) is taken from the Bank of Italy (2016), and is divided
by half for master’s students (AlmaLaurea). I calculate the probability of delay in acquiring a
degree pgeiay (J, hj) starting from the rough figure provided by AlmaLaurea (0.376 and 0.336 for
bachelor’s and master’s students respectively). Taking this at face value, however, would lead
me to overestimate the average completion time, as in my model individuals who start a degree
and those who might have started one in the previous period(s) are observationally equivalent.
I therefore assume that this probability of delay is uniformly decreasing in time.

For transition matrices across productivity states, I focus on employed and unemployed
individuals’ data separately. First, I pool all education groups together and attribute to each
individual for whom the panel archive includes multiple observations a residual class, based on

her regression residuals from (38), with the addition of an education variable:

log(yin) = €on + €1n] + €2nj> + €3n3> + By earnY ear;+ (40)

ﬁWoman,hwomani + 5Region,hR€gi0ni + BEduthduci

Based on the residuals from (40), I allocate each observation to three productivity state classes,
based on their magnitude relative to the three education-specific residual quantiles cutoffs ob-
tained from (38). Given that the SHIW panel archive includes individuals for which variables
are observed at long, varying intervals, I construct transition matrices between stochastic states
for the same individual at any available distance (from 1 to a maximum of 7 survey wave in-
tervals). For each time interval, I consolidate all available observations across survey waves,
obtaining seven 3x3 transition matrices. Finally, I estimate a set of 6 probability parameters
minimizing the distance between observed transition probabilities by interval, and the resulting
constructed one, each weighted by the number of observations. For transitions between un-
employment and employment, I follow the same procedure, this time differentiating between
individuals holding a university degree or not. The final 4x4 transition matrix is obtained by
the appropriate multiplication between transition across employment and productivity states.
Finally, I ensure that 2-year transitions obtained from the survey are appropriately transformed
into 3-year ones for the purpose of the model.

For young adults, the probability of co-residence p,, differs by age and inheritance expecta-
tions. Within each age class, I calculate the share of those co-residing with parents, conditional
on expecting an inheritance and on not expecting one. Then, I calculate the probability of co-
residing next period as simply the share of co-residents in the following age class for the same

inheritance group divided by the current one. For parents, I merely shift the same probabili-
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ties by 11 periods, with the only, minor modification that own altruism, instead of inheritance
expectations, determines the corresponding probability group.

Others. Utility derived from consumption is scaled by (2, based on OECD equivalence
scales depending on age, coresidence and household composition. For individuals living alone,
the CES is, trivially, equal to one. For parents, I consider the OECD square root scale. For
children, I start from Kaplan (2012), which considers American youths’ utility from private

consumption when co-residing as deriving from a composite consumption bundle:
C =G (41)

where ¢ represents private consumption, G the public good available in the household, and ¢
the degree of complementarity between the two. For this representation to be translated into a

CES framework, all it takes is:
]
Q= (3) (42)

For the US, Kaplan (2012) defines ¢ = 0.4. According to ISTAT (2022), less than 25% of Italian
youths aged 18-34 co-residing with parents contribute to the household budget at all, and as
little as 8.5% do it regularly. As the main motivation provided is financial, it is reasonable to
assume a very low ¢/G ratio, in the 0.1-0.3 interval. This implies values for {2 between 0.4 and
0.6. I'set Q = 0.5.14

I finally normalize to zero the average education taste for individuals who expect no in-
heritance (i.e., p¢(¢1,,,) = 0) and assume that for agents belonging to the second and third
altruism quantiles the unobserved taste shifter (i) is the same and (ii) takes an additive form
(e, 1e(D1,00) = 1e(Pryign) = 1e(¢1y,,) +v = 0).

Internal parameters. There are 9 parameters left to determine. The discount factor 3, the
inter-temporal elasticity of substitution v, the weight on the bequest motive multipliers for each
altruism class (¢1,,,,, ¢1,,,, and ¢1,,,,), the degree of non-homotheticity of the bequest motive
¢2, the time-linear utility cost of studying p and the two parameters governing the distribution
of the idiosyncratic education taste shock (the taste shifter for individuals belonging to the
mid or high altruism quantiles v and the variance of the overall taste shock ag). Their values
are jointly pinned down by minimizing the distance between some informative data moments
and the equivalent ones I obtain by simulating the model: the share of students (i) in the age

group 18-23, (ii) in the age group 24-32, (iii) in the age-group 21-32 among those expecting

4This is in all likelihood an upper bound, as two thirds of young co-residing adults receive financial transfers from
their parents (although “only” 13.2% receive them regularly).
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Parameter \ Value \ Source

€(7,h) Deterministic wage [...] Est. (SHIW)

z Stochastic wage [...] Est. (SHIW)
II(zj(hj), hj) Wage transition [...] Est. (SHIW)

n Replacement rate 0.8 OECD

Bi Exp. inheritance coeff. [...] Est. (SHIW)
Pdropout Prob. of dropout [...] Est. (Nicolo et al., 2016)
Ddelay Prob. of delayed degree [...] Est. (AlmaLaurea, 2023)
S; Prob. of survival [...] Est. (ISTAT)
per(7,0(+)) Prob. of co-residence [...] Est. (SHIW)

Q Equivalence scale [0.5, 1.0, 1.4] | Est. (ISTAT, 2022; Kaplan, 2012)
r Interest rate (annual) 0.02 Standard

Table 9: External Parameters. The full list of values can be found in Appendix D.

an inheritance having already obtained a degree, (iv) the mean consumption over income for
working age individuals, (v) the share of individuals intending to leave a bequest among those
not expecting to receive one, (vi) the mean wealth-to-income ratio for working age individuals,
the coefficients from a logit regression with student status as dependent variable on (vii) the
binary expected inheritance variable in the subsample of co-residents within the age group 18-
26, and (viii) the continuous expected inheritance variable in the subsample of co-residents
within the age group 18-26, and (ix) the coefficient from a logit regression of the intention to
leave a bequest on a binary variable indicating whether the agent has received one, or expects

to do so in the future.

6 Results

The estimated parameters and targeted moments are listed in Tables 10 and 11, 12 and
13. Considering how the targeted moments link outcomes very distant in time such as youth’s

education decision and bequest motives, the model fit is remarkable.

Parameter | Value | Source

154 Patience (annual) 0.97 | Internally estimated
v CRRA curvature 1.61 | Internally estimated
Dl Bequest motive (1st quantile) 9.78 | Internally estimated
Olyia Bequest motive (2nd quantile) 73.62 | Internally estimated
Plyign Bequest motive (3rd quantile) 339.58 | Internally estimated
b2 Bequest motive (shifter) 2.93 | Internally estimated
1 Utility cost of education (time trend) | -1.59 | Internally estimated
o¢ Taste for education (s.d.) 4.00 | Internally estimated
v Taste for education (shifter) 0.83 | Internally estimated

Table 10: Internal Parameters.
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The model reproduces the lifecycle evolution of education decision overall, and across
targeted sub-samples, captures the persistence in dynastic altruism, and pinpoints the estimated
regression coefficients on both binary and continuous expected inheritance. Importantly, it does

so without imposing implausible wealth accumulation behaviors.

Moment | Age | Group | Data | Model
% students | 18-23 All 33.42 | 33.08
% students | 24-32 All 11.94 | 12.00

% students | 21-32 | Expect & h > 1 | 15.60 | 15.56

Table 11: Targeted moments - Student shares.

In particular, Table 11 reports the shares of students across subperiods (age groups 18-
23 and 24-32) and for youths expecting an inheritance who already graduated. The model
captures very well the share of students at the beginning of the lifecycle (33.08 in the model
vs 33.42 in the data), the extent of the decline in student shares in the following age bracket
(12.00 vs 11.94), as well as the share of students among youths expecting an inheritance and

holding a degree (15.56 vs 15.60).

Moment | Age | Group | Data | Model
Mean consumption-to-income | 33-60 All 0.90 0.88
Mean wealth-to-income 33-60 All 7.03 6.77
% Intending to bequeath 33+ | 1, | 47.51 | 47.90

Table 12: Targeted moments - Consumption-savings allocation and bequests. 95% confidence
intervals in parentheses (model ones are calculated by bootstrapping).

Table 12 focuses on moments pertaining to consumption and capital accumulation, during
and at the end of the lifecycle. Specifically, the share of agents intending to leave a bequest!®
and the mean wealth-to-income are close (47.90 in the model vs 47.51 in the data, and 6.77 vs
7.03 respectively), as well as mean consumption over income (0.88 vs 0.90).

Finally, Table 13 lists coefficients from three different logit regressions. In the first two,

the dependent variable is student status and the independent ones are binary expected inheri-

tance and continuous expected inheritance, respectively.'® Coefficients in the model are nearly

15Clearly, the intention to leave a bequest is not an explicit choice variable in the model, so to calculate a proxy
for intended bequests, both in binary and continuous amounts, I proceed as follows. I calculate policy functions for
all possible states with dynastic altruism taking an extra, “phantom” selfish state ¢1_,,,,, = 0, where individuals
put no weight at all on bequests. I then consider individuals as intending to leave a bequest in binary terms if their
asset choices for next period are above the level chosen by an agent in the same exact states, with the exception of
dynastic altruism corresponding to the selfish state. For the amounts of intended bequests, I consider the end-of-life
asset position beyond the counter-factual “selfish” level, and divide it by the wealth position over the adult age,
conditional on the binary intended bequest variable taking value one.

161n the model, control variables include age and age squared in the first two regressions, and age, age squared,
income, wealth and a dummy for holding a degree in the third regression.
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Moment | Age | Group | Data | Model

B Expected inheritance (0-1) 18-26 | Co-residents 0.78 0.77
y Student status (0-1) (0.21-1.34) | (0.70-0.83)
B Expected inheritance (€s) 18-26 | Co-residents 0.31 0.32
y Student status (0-1) (0.11-0.51) | (0.29-0.35)
B Expected/received inheritance (0-1) | 33-60 All 2.84 2.86
y Intention to bequeath (0-1) (1.90-3.78) | (2.79-2.93)

Table 13: Targeted moments - Regression coefficients. 95% confidence intervals in parentheses
(model ones are calculated by bootstrapping).

identical to their data counterparts (0.77 vs 0.78 and 0.32 vs 0.31 both in the model and in the
data, respectively). In the last one, the dependent variable is the intention to leave a bequest,
whereas the control is a binary variable taking value one if the agent has received, or expects to
receive, an inheritance. Here too, the strength of the persistence in dynastic altruism is correctly
captured (2.86 in the model vs 2.84 in the data).

Untargeted moments. Table 14 shows some untargeted moments.

In the first category, the share of students across co-residents and independent young
adults in the age group 18-29. Even though the model underestimates the gap in student
shares across the two sub-groups, it correctly reproduces the existence of a gap with a higher
share of students in the former, and precisely reproduces the share in the first group (27.50 in
the model vs 0.28 in the data).

In the second category, a different set of regression coefficients are reported. First, both
binary and continuous regression coefficients are positive in the age sub-groups 18-23 and 18-
32, close to the data counterparts, and all well within the estimated 95% confidence intervals
from the data with the exception of a higher estimated coefficient on continuous expected
inheritance for co-residents in the age bracket 18-32. Second, and critically, when both binary
and continuous expectations are included as controls in the same regression, the model correctly
ranks the relative importance of the two, in favor of binary expectations, and with reasonably
close point estimates.

In the last category, I present values pertaining to wealth accumulation behaviours over
the life-cycle. First, the median wealth-to-income ratio for working age individuals, which
is essentially the same as in the data (around 1% larger in the model), well below its mean
value. Such relatively minor overshoot can be reconciled with the notion that the model doesn’t
allow for population (de)growth, and is therefore not suited to accomodate for secular trends
allowing individuals to leave the same bequest with lower levels of capital accumulation over

the lifecycle. This caveat motivates the inclusion of another untargeted moment that, comparing

38



Moment | Age |  Group | Data Model
% students 18-29 | Co-residents 27.61 27.50
% students 18-29 | Independents 9.33 14.02
5 (0-1) 18-23 | Co-residents 0.84 0.69
(0.04-1.65) (0.62-0.75)
B (€s) 18-23 | Co-residents 0.21 0.29
(-0.16-0.59) (0.25-0.32)
5 (0-1) 18-32 | Co-residents 0.82 0.77
(0.24-1.41) (0.70-0.84)
B (€s) 18-32 | Co-residents 0.12 0.34
(-0.01-0.25) (0.31-0.37)
5 (0-1) (c.c.) | 18-23 | Co-residents 0.76 0.60
(-0.05-1.58) (0.48-0.72)
B (€s) (c.c.) 18-23 | Co-residents 0.09 0.06
(-0.19-0.36) (0.00-0.13)
Median a/y 33-60 All 5.21 5.26
Mean b/a 33+ All [0.00, 0.44, 1.24] | [0.11, 0.68, 1.61]

Table 14: Untargeted moments. The [3s refer to regression coefficients on expected inheritance
- in the data column, taken from the same regression as in Section 2, in the model from a
regression with age and squared age as additional controls. Complete case (c.c.) refers to a
regression where both continuous and binary expected inheritance are included as controls.
95% confidence intervals in parentheses (model ones are calculated by bootstrapping). a/y
indicates wealth over income whereas b/a stands for intended bequest over wealth. The latter
in the model is calculated as the share of assets at death divided by wealth over the period of
uncertain survival, conditionally on the agent’s asset position being larger than for otherwise
equal agents (i.e., in the same states), except for belonging to a “phantom” selfish class that
puts no weight at all on bequest motives (i.e., ¢1,,,,,,, = 0). This is meant to disentangle purely
altruistic motives from capital held for consumption smoothing and precautionary purposes.

wealth and inteded bequests directly, is less likely to be affected by demographic bias. Finally,
intended bequests over wealth by tercile are overshoot their empirical counterparts, but are
reasonably close (0.11, 0.68, and 1.61 vs 0.00, 0.44, and 1.24).!7 Importantly, these two
last untargeted moments jointly confirm that the link between bequest motives and education
decisions is not obtained at the expense of plausible savings behaviors.

This feature of the model is further corroborated by Figure 14, which illustrates the agents’
consumption-bequest policy functions in the last period of life, by altruism tercile. Reassuringly,
the estimated share of cash-on-hand devoted to bequests is in the bullpark of estimates in the
literature (compare, for instance, with Figure 5 in Fella et al. 2024). Figure 14 also implicitly
vindicates the importance of integrating heterogeneity in altruism in the analysis of capital

accumulation over the lifecycle.'®

71t is also worth emphasising that, in the model, individuals expect and transmit perfectly liquid assets. While
this assumption allows to keep the model computationally tractable, it also ignores the role played by important
features of real estate, such as transaction costs and illiquidity, that would likely help reconcile asset accumulation
and decumulation dynamics.

BInterestingly, these estimates show the presence of a relatively lower degree of non-homotheticity in the Italian
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Figure 14: Estimated bequest motive by altruism tercile. The share of bequest over cash-on-
hand is calculated in the last period, for comparability with Fella et al. (2024), Figure 5.

6.1 Determinants

Having preliminarily validated the calibrated model, I now disentangle the relative impor-
tance of various margins of heterogeneity across inheritance expectations groups in determining
the positive association between inheritance expectations and education. I separate the analysis
of such determinants along two different axes: by time, and by transfer type. First, I consider
separately heterogeneity in the (i) early-life, (ii) mid-life, and (iii) late-life determinants. Second,
I disentangle to which extent, across the entire life-cycle, transfers in the form of co-residence

and assets matter for the observed outcome.

6.1.1 Time: early, mid, and late-life

I isolate the role of early-life, mid-life and late-life heterogeneity by removing one at a time,
and estimating the model moments again keeping all other parameters fixed.!?

The early-life determinant, i.e., the association between co-residence and inheritance ex-

case — possibly because of different social norms or asset composition.

I report student shares among those from the 2nd and 3rd dynastic altruism terciles (i.e., ¢1 € {$1,,,45 $1,.,n 1>
rather than those expecting an inheritance, since (i) agents from the first tercile see no change in their policy
functions, and (ii) comparing across expectations would not be possible, by definition, when muting the monetary
transfer channel.
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pectations, plays a non-negligible role, as shown in Table 15. Here, when shutting down this
channel, I assume that those expecting and not expecting inheritance have the same expecta-
tions in terms of future co-residence probabilities (specifically, the same as those not expecting
any inheritance). The share of students in the age group 18-32 from the upper two terciles of
dynastic altruism decreases by -1.9 pp, corresponding to 16% of the entire gap across groups.
The overall effect on student enrollment is therefore unambigously negative. Unsurprisingly,

the coefficients on binary and continuous expected inheritance slightly decrease.

Moment | Age | Group | Baseline | AE-L ht off
% students 18-32 | &1,0 Plyign | 2421 -1.85
[ Exp. inheritance (0-1) | 18-32 | Co-residents 0.77 -0.09
[ Exp. inheritance (€s) 18-32 | Co-residents 0.34 -0.03

Table 15: Selected moments — Determinants by time: early-life heterogeneity.

Heterogeneity in the actual receipt of inheritances constitutes the mid-life channel. By
muting it, I assume that co-residence and bequest motive remain as in the baseline case, but
nobody receives, hence expects, an asset transfer over the lifecycle. The results shown in Table
16 somehow lends support to the existence of a sizeable Carnegie Conjecture effect: the share
of students among 18-32 youths holding bequest motives increases by 1.6 pp (14% of the gap
among those expecting an inheritance and the rest) when the mid-life channel is muted. The
same late-life desire to leave a bequest is now deprived of an expected source of financing, that
is therefore replaced with additional human capital accumulation in the initial phase of the

lifecycle.

Moment | Age | Group | Baseline | AM-L ht off
% students 18-32 | &1,,:00 Pliign 24.21 +1.59

[ Exp. inheritance (0-1) | 18-32 | Co-residents 0.77 -
B Exp. inheritance (€s) 18-32 | Co-residents 0.34 -

Table 16: Selected moments — Determinants by time: mid-life heterogeneity.

Finally, Table 17 shows the scenarios in which everything is unchanged except for het-
erogeneity in bequest motives, which now are set at ¢, for all individuals — although their
co-residence patterns and inheritance receipts still differ. In this case, the student share among
youths with medium and high dynastic altruism decreases substantially (-4.7 pp). Heterogene-
ity in bequest motives can thus account for as much as 41% of the student gap across groups. As
a consequence, coefficients on both continuous and binary expectations significantly decrease
in magnitude.

Figure 15 illustrates, age group by age group, the share of students in each of the different

41



Moment | Age | Group | Baseline | AL-L ht off

% students 18-23 | b1,.0> Pliian 24.21 -4.66
B Exp. inheritance (0-1) | 18-32 | Co-residents 0.77 -0.27
B Exp. inheritance (€s) 18-32 | Co-residents 0.34 -0.18

Table 17: Selected moments — Determinants by time: late-life heterogeneity.

time scenarios for youths with mid and high dynastic altruism.

Dynastic altruism: ¢, ¢
]'mid ]‘high

B Bascline
B Early-life ht off
[ Mid-life ht off
[ Late-life ht off

% Students

18-20 21-23 24-26 27-29
Age Group

Figure 15: Student shares by age group and time determinant, for youths with mid or high
dynastic altruism factor. The dashed lines represent average shares over the entire 18-29 age

group.

6.1.2 Transfer type: assets vs co-residence

I now separate different determinants of the association between inheritance expectations
and education according to heterogeneity in the underlying type of transfer. Specifically, I
differentiate between the role of asset transfers (essentially conflating mid- and late-life factors
of the previous analysis) and of co-residence patterns (now not only at the beginning of the
life-cycle, but also during the later stage when the agent’s child’s expected co-residence pattern
depends on dynastic altruism).

Table 18 reports the results of these experiments. When co-residence expectations are

orthogonal to inheritance expectations, the share of students in the age group 18-32 with mid
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or high dynastic altruism decreases by -2.3 pp, 20% of the overall gap.

Moment | Age | Group | Baseline | AC-R off | AAssets off
% students 18-32 | 1,50 Prpign | 2421 -2.27 -3.77

[ Exp. inheritance (0-1) | 18-32 | Co-residents 0.77 -0.08 -

(3 Exp. inheritance (€s) 18-32 | Co-residents 0.34 -0.03 -

Table 18: Selected moments — Determinants by transfer type.

In the last column, I assume inter-generational asset transfers do not take place, implying
no heterogeneity in bequest motives, nor in expectations or actual financial receipt. The only
heterogeneity associated to altruism groups is thus due to co-residence trajectories, when both
young and adults. Here the decrease in student shares is more pronounced (-3.8 pp in the age
group 18-32, 33% of the gap across groups). Regression coefficients barely change when asset
transfers are muted (and trivially nonexistent when co-residence is the only transfer at play).

Figure 16 shows the relative importance of the two types of transfers in determining education
choices.

Dynastic altruism: ¢, K P,

mi high

B Bascline
I Co-residence ht off

[ Assets ht off

% Students

18-20 21-23 24-26 27-29
Age Group

Figure 16: Student shares by age group and transfer type, for youths with mid or high dynastic
altruism factor. The dashed lines represent average shares over the entire 18-29 age group.
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7 Policy Counterfactuals

7.1 Estate taxation

So far, I have considered both the expected amount of inheritance and the ability to leave
a bequest as unaffected by estate taxes. What happens to education decisions, however, if a
policy intervention modifies the predicted returns to asset transmission, introducing a wedge

between gross and net bequests?

Tax regimes
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Figure 17: Gross and net bequest, by tax regime. LTLP: Low Tax, Low Progressivity; LTHP: Low
Tax, High Progressivity; HTLP: High Tax, Low Progressivity; HTHP: High Tax, High Progressivity.

I consider two margins along which estate taxation can bite. First, an estate threshold,
below which estates are exempted. Second, a linear estate rate, corresponding to the share
of assets the government taxes away before transferring to the heir the resulting net bequest.
Through these two levers, the government can manage both the expected tax receipts and the
degree of progressivity of the tax. In the following experiments, the estate threshold can be
either €25,000 or €150,000, separating the low progressivity, LP from the high progressivity, HP
regimes, whereas the tax rate is taken to be either 15% (low tax, LT) or 40% (high tax, HT).
Figure 17 illustrates how the policy mix affects the gross-net bequest ratio.

Assuming that the tax affects both inheritance to be received and the end-of-life net bequest

from which agents derive utility, it is a priori not obvious how agents’ decisions would change
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upon the introduction of alternative tax regimes. On the one hand, the mid-life determinant
weakened, incentives for youths with medium-to-high dynastic altruism to enroll should further
increase. On the other one, the returns to human capital would be unchanged over the lifecycle,
but their ability to feed bequest motives would decrease, shifting the time composition of costs
and benefits of education.

Overall, as shown by Table 19, under all scenarios, differences in enrollment rates across
inheritance expectation groups increase after the introduction of an estate tax. On the one hand,
youths belonging to the first altruism tercile have no mid-life impact, whereas taxation of end-
of-life wealth provides a small disincentive to human capital accumulation in the initial phase of
the lifecycle. On the other hand, individuals with mid-to-high altruism now (i) possibly expect
a lower inheritance amount, which weakens the disincentivizing mid-life determinant, and (ii)
need to accumulate more capital to feed the same net bequest. This produces two results.
First, under LTLP, HTLP, and HTHP, individuals expecting an inheritance study more relative
to the baseline case. The only exception is consistuted by LTHP, where the estate exempted is
above the inheritance expected by ¢;_., youths (see Figure 13) such that they experience no
change through the mid-life determinant, and student rates among them slightly decrease as a
consequence. Second, the relevance of the continuous margin of expected inheritances tends to
increase, as shown by the changes in regression coefficients and consistently with the stronger

effect of taxation on large estates (see, in particular, high-tax scenarios HTLP and HTHP).

Moment | Age | Group | Baseline | ALTLP | ALTHP | AHTLP | AHTHP
% students | 18-32 | ¢1,.,,01,,,, | 2421 +0.48 | -0.04 | +1.69 | +1.54
% students | 18-32 b1, 12.91 +0.07 | -0.35 | +0.42 | +0.25
5 (0-1) 18-32 | Co-residents 0.77 +0.01 | +0.03 | +0.05 | +0.06
B (€s) 18-32 | Co-residents 0.34 +0.08 | +0.05 +0.31 +0.31

Table 19: Selected moments — Alternative tax regimes. LTLP: Low Tax, Low Progressivity; LTHP:
Low Tax, High Progressivity; HTLP: High Tax, Low Progressivity; HTHP: High Tax, High Progres-
sivity. Low (High) Tax corresponds to 15.0% (40.0%). Low (High) Progressivity corresponds to
an exemption threshold of €25000.0 (€150000.0).

7.2 Income support

The previous exercise implicitly assumed wasteful government expenditure. Now, I com-
plement an estate tax with unconditional income support for students, with two alternative sce-
narios. In the first, which I label low transfers, the low rate (15%) — high threshold (€150,000)
tax regime (LTHP) is coupled with a small scholarship (€500 extra per year on top of the base-

line students’ income). In the second, the high transfers one, the policy package includes a
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higher scholarship (€ 4,000), whereas the estate tax system is jointly pinned down by the high
estate tax (40%) + low taxable threshold (€25,000) (HTLP) from the previous exercise. Results

are reported in Figure 18.

Dynastic altruism: full sample

B Bascline
[ High transfers
N Low transfers
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Age Group

Figure 18: Student shares by age group and tax-and-transfer scenario, for all youths. The
dashed lines represent average shares over the entire 18-29 age group.

Both regimes unequivocally raise university enrollment. This is not surprising given that
now education is subsidised through a tax regime which had at worst a slightly negative effect
on its own. The high transfers scenario raises average student rates by 17.5 pp over the 18-32
age group, whereas the increase associated with the low transfers regime is 3.4 pp. Increases
take place across dynastic altruism terciles, to a very similar extent in percentage point terms
— which translates into a significantly larger % increase among low-altruism youths. Uncondi-
tional income support, in fact, alleviates the short-term costs of education, while its benefits are
not decreased enough by estate taxation at the end of the lifecycle. Furthermore, estate taxa-
tion weakens the disincentivizing effects of the mid-life channel, which is by definition muted
for youths belonging to the first altruism tercile. Consistently with this insight, the coefficient
on expected inheritance in continuous terms remains unchanged under the low transfers regime

and significantly increases under the high transfers one.
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Transfers
Moment | Age | Group [ Baseline | ALow | AHigh
% students | 18-32 | ¢1, .45 P15,1 24.21 +3.42 | +17.51
% students | 18-32 D100 12.91 +3.86 | +17.98
5 (0-1) 18-32 | Co-residents 0.77 -0.15 -0.08
B (€s) 18-32 | Co-residents 0.34 -0.01 +0.30

Table 20: Selected moments — Low vs high transfers.

7.3 Returns to education

In the introduction, we saw how the returns to higher educations are particularly low in
Italy, especially for young adults in the age range 25-34 (Corak, 2013). The last exercise proved
that income support in the initial phase of the lifecycle would have dramatic consequences
for enrollment rates, since lower short-term costs would favorably tilt the overall trade-offs in
favour of education. The natural follow-up exercise is thus to study what would happen to
student rates if the university wage premium for recent graduates was certain, faster, or higher:
the current cost of accumulating human capital would be unchanged, but its benefits would be
pre-determined, closer in time, or larger altogether. I thus tackle this question by performing
three counterfactual exercises. In the first, I remove all uncertainty around the wage premium
associated to higher education, as each education-age combination corresponds to a fix wage
level (certain returns). In the second, I keep average lifetime earnings for each education level
constant, while shifting their lifecycle evolution (faster returns). In the last one, higher returns,
I increase the education-specific deterministic wage profile by 10% compared to the baseline
one. Figure 19 illustrates the evolution of the mean age — education wage profiles over the

lifecycle under these different scenarios.

7.3.1 Certain returns

In this first exercise, I remove any uncertainty around education wage premia: individuals
are assumed to earn the labour income of individuals with the central productivity realization
and the corresponding educational level over the whole life-cycle. The impact of this interven-
tion is a priori ambiguous. On the one hand, the need for precautionary savings dissipates,
increasing the relative importance of financing bequests among the reasons for wealth accu-
mulation. On the other, as the left panel of Figure 19 illustrates, returns to education are now
significantly lower than the average ones in the baseline scenario, while the education wage
premium remains comparable. Table 21 shows that the latter effect prevails. In particular, stu-

dent rates significantly decrease across dynastic altruism groups, but especially among youths
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Figure 19: Mean lifecycle evolution of wages, by education. Solid lines represent the average
baseline evolution of income by education level. Dotted lines illustrate the respective alternative
mean path.

expecting an inheritance (-5.2 pp vs -2.2 pp). As a consequence, the link connecting educa-
tion decisions and binary inheritance expectations becomes weaker, given that the estimated

coefficient moves by -0.17.

Returns
Moment | Age | Group | Baseline | ACertain | AFaster | AHigher
% students | 18-32 | ¢1,..45 15,1 24.21 -5.22 -0.10 +1.98
% students | 18-32 Dlion 12.91 -2.15 +0.52 +4.46
5 (0-1) 18-32 | Co-residents 0.77 -0.17 -0.07 -0.33
B (€s) 18-32 | Co-residents 0.34 +0.05 -0.02 -0.10

Table 21: Selected moments — Different education returns.

7.3.2 Faster returns

Here, I keep the lifetime deterministic component of wages per education level fixed, but
anticipate the wage premium for higher education. Specifically, I move the 26-32 education
wage premium from the current 15% level to 40%, in line with the cross-country average from

Corak (2013).2° I then shift the remaining years of the lifecycle age-education wage to minimize

201t is reassuring for the reliability of the underlying data and the validity of the overall estimation procedure that
the wage premium I derive from the data is very close to the one reported in Corak (2013).
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the distance between updated and actual profiles, while smoothing across the remaining years.
The counterfactual trajectories are reported in the central panel of Figure 19.

As shown by the second column of Table 21, the impact of shifting the expected benefits
of higher education towards the early stage of the lifecycle, at the expenses of later earnings,
does not have an impact as sizeable as in the case of certain returns in absolute terms, but
goes in the same direction: student rates now slightly decrease among mid and high dynastic
altruism youths, while increasing by 0.5 pp among low dynastic altruism ones. The link between
inheritance expectations and education is therefore very slightly weakened, as indicated by the
small changes in estimated regression coefficients. Carrying over insights from the analytical
model in Section 3, shifting the inter-temporal trade-offs associated to education has two effects.
First, it increases the short-term benefits, thereby incentivizing low altruism youths to acquire
some education. Second, it dampens its long-term benefit in terms of bequest financing, as

earnings later in life are now lower.

7.3.3 Higher returns

In this last exercise, I increase the average premium associated to each education level over
the working lifecycle by 10%. The resulting evolution is depicted in the right panel of Figure
19. Here, to a higher wage premium in the early adult life, does not correspond a decrease
over the following years. As a consequence, student rates increase across all altruism groups,
although especially so among those belonging to the low dynastic altruism class (+4.5 pp vs
+2.0 pp). The estimated coefficients on expected inheritance decrease accordingly (by -0.33
and -0.10 respectively). The rationale for the relative change in student rates across dynastic
altruism groups can once again be linked with analytical results in Section 3, where the strength
of the association between expected inheritance and education was showed to be decreasing in
the wage premium associated to the latter. A higher expected return to education, by lifting the
benefits to education within a lifecycle, weakens the prominence of heterogeneity with respect

to dynastic altruism among the factors that determine education choices.

7.4 Discussion

The joint assessment of the three counterfactual exercises concerning returns to education
suggests that the association between dynastic altruism and education critically hinges on the
extent to which the former is necessary to incur the short-term costs of the latter, and is sub-
stantially weakened when such costs are lower (e.g., because of income support to students)

and/or when education provides individuals larger expected utility within the lifecycle.
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The established importance of heterogeneity in late-life bequest motives also bears policy
implications, as illustrated by the simple estate tax experiments in subsection 7.1. If human
capital accumulation is explained only to a minor extent by heterogeneity in education taste,
and differences in bequest motives drive as much as 41% of the gap in student rates, one obvious
consequence is that inheritance taxation can play a significant role in raising overall student
rates. The experiments on tax regimes and income support to young students in subsection
7.2 show that both (i) the disincentivizing effect associated to actual inheritance receipts, and
(ii) the relative low elasticity of bequest motives to the wedge between gross and net bequests,
are likely to leave substantial leeway to policy-makers willing to increase the currently dismal
student rates.

Furthermore, moving beyond the scope of this paper, it seems a priori plausible that at
least part of the observed slow increase in the Italian higher education wage premium can be
attributed to the relatively low weight played by individual skills vis-a-vis preferences — includ-
ing those linked with dynastic altruism — in determining education decisions. Through its impact
on the aggregate skills pool of young adults holding a degree, this can push down the prevailing
wage rate expected by prospect students, further undermining the link between education and
productivity. By the same token, policy interventions aimed at reducing the short-term costs
of education and/or increasing its long-term benefits within the lifecycle might endogenously
produce the conditions for a self-sustaining cycle between (i) the aggregate skill pools, (ii)
the wage premium for higher education, and (iii) the role of dynastic altruism in undertaking
higher education. More generally, taking into account the transmission of inter-generational
preferences for altruism can enrich our understanding of the sources of wage growth and wage
gaps across and within labour markets (Adda and Dustmann, 2023; Doepke and Gaetani, 2022;

Bianchi and Paradisi, 2024).

8 Conclusion

In this paper, I showed that inheritance expectations are a strong predictor of education
choices, and thus help shed light on inter-generational persistence in outcomes.

Empirically, I rely on Italian data to document a sizeable association between inheritance
expectations and the probability of enrolling at university, holding several demographic and
economic variables constant, including parental income, wealth and education among others.
I also uncover strong heteorgeneity in altruism across families: some dynasties are much more
likely to transmit assets across generations than others.

A simple analytical model, featuring inter-generational persistence in altruistic preferences
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as the key mechanism, rationalizes such findings. Given bequest motives are stronger for indi-
viduals expecting an inheritance, their incentive to improve lifetime income through education
more than offsets the disincentivizing income effect of receiving an inheritance.

Finally, I present a richer quantitative lifecycle model, with ex-ante heterogeneity in altru-
ism and various sources of uncertainty. Through the lenses of this framework, heterogeneity
in late-life bequest motives, appears to be the most important determinant, while early-life
co-residence patterns play a smaller role and the inheritance receipt itself per se (the mid-life
determinant) has a disincentivizing effect on human capital accumulation. Throughout a set
of counterfactual exercises, I show that the lifecycle configuration of the returns to education
is critical to determine the link between inheritance expectations and human capital accumu-
lation. It becomes weaker whenever the expected benefits to education within the lifecycle
increase, or its short-term costs decrease, or both. The effect of any type of policy intervention
— income support for student, a higher or faster wage premium to education, estate taxation —
conforms with this fundamental insight.

Two main limitations of this study should be mentioned. First, ignoring the demographic
transition allows me to realistically evaluate the dynamics surrounding the specific generational
snapshot object of the empirical part at the expenses of fully endogeneizing capital transmis-
sion. I cannot therefore contribute to a clearer quantitative understanding of the relative impor-
tance of ex-ante and ex-post heterogeneity in driving inter-generational persistence in outcomes.
Nevertheless, it should be noted that the established prominence of long-term persistence in dy-
nastic altruism makes the precise estimation of inter-generational asset transfers a second-order
concern compared to their extensive margin. Second, the cross-sectional nature of my data on
inheritance expectations does not allow me to take any stance on the origins of the documented
persistence in altruism, which obviously matter a great deal for the ensuing policy implications.
Is it mainly innate, or does it rather arise as a consequence of one’s own socio-economic up-
bringing? Alternatively assuming both — the former in the analytical model, the latter in its
quantitative extension — is an implicit suggestion that further research and data collection are

needed to address this critical question.
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Appendix A Motivation

This section presents a few tables and figures in support of the macro-trends affecting
Italy in terms of inter-generational asset transmission, demography, social mobility, educational

achievements, and returns to education.
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Figure 20: Left panel: share of population aged 15-. Right panel: share of population aged
65+. Background: European countries. Source: OECD.

Figure 20 shows how the share of young (under 15, left panel) and old (over 65, right
panel) within the Italian population over the last six decades have decreased and increased to
the lowest and highest level in Europe, respectively.

Zooming on education, the left panel of Figure 21 illustrates the very low share of the
population with a university degree by European standard (age group 25-64). In addition,
educational attainments are very correlated across generations: the right panel of Figure 21

shows how parental low educational levels are very strong predictors of children’s education.
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Figure 21: Left panel: share of adults with higher education (population aged 25-64). Back-
ground: European countries. Source: OECD. Right panel: transmission of educational attain-
ment level 0-2 (less than primary, primary, and lower secondary) from parents to current adults
(population aged 25-59). Source: Eurostat.

Despite the low share of graduates, the wage premium for educated workers is very low,

and especially so for young adults: the right panel of Figure 22, taken from Corak (2013) illus-
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trates how Italy simultaneously exhibits (i) one of the lowest wage premia for college-educated

adults in the age group 25-34 (between 10 and 15%) and a very strong inter-generational

persistence in earnings (around 0.5).
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Figure 22: Left panel: Inheritance vs saving rates (% of household disposable income). Source:
Acciari and Morelli (2020). Right panel: Source: Corak (2013).

Finally, the left panel of Figure 22 and Table 22 are indicative of the raising importance of

inheritance flows in the Italian economy, due to both demographic and economic factors.

Variable | 1995 | 2016
Total annual bequests flow (tax records) €38.2bn | €112.3bn
(as a share of national income) 4.6% 8.1%
Corrected gross flows of inheritance and gifts as a share of dispos- 9.7% 18.5%
able income

Total inheritance and gifts as a share of total personal net wealth 0.99% 1.52%
Share of declared estates belonging to over 80 30% 60%
Share of declared estates belonging to under 50 6% 2%
Average total wealth left at death €210,000 | €290,000

Table 22: Aggregate statistics on bequests in Italy. Source: Acciari and Morelli (2020)
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Appendix B Empirics

B.1 Data and Statistics

In the 2002 special supplement to the SHIW, a subsample of households’ head and spouse

are asked the following questions:

Whether they received any inheritance/gift

— If yes: from whom (parents/grandparents or others)? To whom (head or spouse)?

When? What amount?

Whether they left any bequest/gift

- If yes: from whom (head or spouse)? To whom (children/grandchildren or others)?

When? What amount?

Whether they expect to receive any inheritance/gift

- If yes: to whom (head or spouse)? From whom (parents/grandparents or others)?

What amount?

Whether they expect to leave any bequest/gift
— If yes: to whom (children/grandchildren or others)? What amount?

Figure 23 reports the unconditional shares of students and graduates in the population of
this age group. The proportion of students is increasing until the age of 22 and then tend to
decrease simultaneously with the appearance of the first graduates (and, one would guess, a
substantial share of drop-outs). The share of graduates in the sub-sample of individuals in the
age group 28-33 (when students are increasingly an exception) is in the neighbourhood of 15%.

Inheritance expectations by asset. I calculate for each household the share of current
real and financial wealth?! held in real estate and businesses, and multiply this by both the
binary and the continuous variables of expected inheritance in order to obtain a inheritance-
type-specific set of expectations. Here the assumption is that the share of wealth type will
remain on average constant.?? It should be noted that I cannot obtain a comparable figure for
household heads and spouses since the wealth variables available in the dataset refer to their

own household’s wealth, and allocation thereof.

*Here I abstract from liabilities.

22 problem with that might arise if outstanding mortgages were artificially deflating the share of housing wealth.
However, this figure does not include liabilities, such that my housing share of wealth represents an upper bound.
In light of results in the following section, I maintain that, if anything, this lends further support to my hypothesis.
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Figure 23: Share of students and graduates, by age.
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Figure 24: Share of inheritance expectation (type) by student status (children aged 18-25).

The second distinction, illustrated in Figure 24 and 25, focuses on the type of inheritance

young individuals should expect to receive, given the real assets owned by the family at the

point in time the survey was run. According to Figure 24, the share of young children expecting

any sort of inheritance is higher for students (some 80%) than non-students (slightly above

60%). This relative difference remains unchanged when we constrain expectations to housing

58



wealth, whereas slightly less than 15% of youngsters expect to receive business activities as
inheritance, be they enrolled at university or not.

When moving to the expected amount of inheritance by type (Figure 25), the overall pic-
ture remains very similar — if anything, the average amount of expected inheritance in busi-
nesses is higher for non-students, while the opposite remains true (and by a wide margin) for

housing and overall wealth.
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Figure 25: Amount of inheritance expectation (type) by student status (children aged 18-25).

B.2 Housing as a driver

What happens if I differentiate inheritances depending on the type of wealth individuals
expect to receive? Table 23 tentatively answers this question: housing wealth seems to be the
driver of the behavioural effect under scrutiny. The conditional association is significant at 1%
level in each of the four listed specifications, including the third one where current household
wealth in the form of housing and businesses are among the control variables.

Figure 26 is the equivalent of the earlier graph, now restricted to inheritance expectations
in terms of housing. The estimated effect is now steeper: expecting 500 thousand euros worth
of housing increases the estimated probability of a woman in the North to attend university
from some 16% to more than 63%, whereas she is more likely than not to attend university
when expecting slightly more than 380 000 euros. Once again, the relative magnitude of the
impact across sex and macro-region is stable.

The effect remains statistically significant across the three main specifications, and substan-

tially stronger in magnitude, if I replace continuous expectations with two dummy variables.
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Figure 26: Predicted probabilities (with 95% confidence intervals) of being a student according
to the baseline model with component-specific expectations (housing vs businesses).
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Again, housing seems to be the important factor at play. To illustrate the estimated impact, the
point estimate of the predicted probabilities for a young woman in the North increases from
43.3% to 64.1% if she expects to receive housing inheritance, whereas for a man the same
probability moves from 28% to 47.6%. In the Centre, a woman’s (man’s) likelihood increases

from 37% (23.1%) to 57.9% (41.2%), in the South from 45.7% (30.1%) to 66.3% (50.1%).

Table 23: Inheritance expectations by type (co-residents aged 18-25)

Dependent variable:

Student

Expected inheritance (housing, €) 0.434%**  (0.420%**  (0.476%**
(0.112) (0.110) (0.144)

Expected inheritance (housing, 0-1) 0.848** 0.817** 0.780**
(0.330) (0.337) (0.346)
Squared parents’ income No Yes Yes
Wealth components No No Yes
Observations 617 617 617
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Controls include: age (and its square), sex, a categorical variable for municipality size, a
categorical variable for macro-regions, parents’ income, household’s net wealth per household
member, number of siblings, father’s education, mother’s education.

Repeated cross section (1989-2016).

Table 24: Repeated cross-sections (1989-2016)

Dependent variable:

Student  Student/graduate  Education level

Logit Logit Pooled OLS
(To be) inherited dwellings -0.038 0.236%** 0.103***
(0.141) (0.089) (0.020)
Observations 8,062 16,246 16,246
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Column (1) includes co-residents aged 18-25. Column (2) and (3) include co-residents aged 18-33.
Controls include: time fixed effects, age (and its square), sex, a categorical variable for municipal-
ity size, a categorical variable for macro-regions, household income, household income per member,
household wealth, household wealth per child, household real estate wealth, household real estate per
child wealth, number of household components, household head’s education.

Complete figures.
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Figure 27: Predicted intention to leave a bequest. Estimates are taken from the third column of
Table 7 at mean values of all other controls.
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Figure 28: Predicted probabilities of being a student. Estimates are taken for young men living

in the North at mean values of all other controls. Bars represent the estimated 95% confidence
interval around predicted probabilities.
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Figure 29: Predicted probabilities (with 95% confidence intervals) of being a student according
to the baseline model.



Education level

0.2-
[0}
o
C
g
=
2
€ 01"
B .
k5] .. i E X
§ - N N ¥ B & )
3 -’ iR I .
0.0-
>
Qo
&
3
-0.1-
19‘90 20‘00 20‘10
Student or graduate
0.15-
0.10-
[0}
o
C
8
©
Eo.os- .. . - ) 1
o E
3 o . K R
X 0.00- . .
5 . .
° o
Qo
Q.
Q.
g
-0.05-
-0.10-
19‘90 20‘00 20‘10
Student
02-
8
c 0.1-
8
=
[}
<
€
o R N
E -
g 00-
(0]
>
Q0
Q.
Q.
i<
-0.1-
1990 2000 2010
Year

Net wealth per child (quintile) | * [l 2 Il s 0+ 5

Figure 30: Net percentage point differences in (i) average education level, (ii) share of students
or graduates and (iii) share of students, across groups, within quintiles of household wealth per
child. Samples: (i) and (ii) co-residents aged 18-30, (iii) co-residents aged 18-25.

65



0.3-

App by expected inheritance

-0.1-

App by expected inheritance

-0.1-

0.1-

App by expected inheritance

-0.2-

0.2-

0.1~

0.0-

0.1-

0.0-

0.0-

-0.1-

Education level

o .
. g . T S
.
.
. e .
.
. LA R ., e ‘B
o M

1 9‘90 20‘00 20‘1 0

Student or graduate

*
.
PO RCRE R 03
.. ol o, . .
. L [~
. ., [N .
.
. . .
. . O
- .
g .
v s

1 9‘90 20‘00 20‘1 0

Student
19I90 ZOIOO 2()'10
Year

Net real estate wealth per child (quintile) . 1 . 2 . 3 4 5

Figure 31: Net percentage point differences in (i) average education level, (ii) share of students
or graduates and (iii) share of students, across groups, within quintiles of household real estate
wealth per child. Samples: (i) and (ii) co-residents aged 18-30, (iii) co-residents aged 18-25.
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B.3 Robustness Checks

I run three main types of robustness checks. In the first, I extend the sample to dependents
aged 18-33. In the second, I widen the dependent variable to include graduates (with all the
caveats about the economic significance of such inclusion mentioned in the previous section).
In the last one, I take the inverse hyperbolic sine transformation of all monetary values in order
to correct for the possible effect of outliers in driving the results, while preserving zeros (and
negative values, when it comes to net household wealth).

Tables 25 reports the results of the same regressions of the empirical section in the main
body with the extended sample. Results are entirely consistent with those obtained before.
Expecting an inheritance, especially in the form of housing, is associated with higher probability

of being enrolled at university.

Table 25: Extended sample (co-residents aged 18-33)

Dependent variable:

Student
Expected inheritance (€) 0.117** 0.116** 0.100*
(0.046) (0.047) (0.054)
Expected inheritance (0-1) 0.795%* 0.800** 0.779**

(0.321) (0.333) (0.335)
Expected inheritance (housing, €) 0.187***  0.186***  0.196%**
(0.056) (0.056) (0.059)

Expected inheritance (housing, 0-1)  0.852***  (0.862***  (.854***
(0.298) (0.311) (0.316)

Squared parents’ income No Yes Yes
Wealth components No No Yes
Observations 1,018 1,018 1,018
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Controls include: age (and its square), sex, a categorical variable for municipality size, a
categorical variable for macro-regions, parents’ income, household’s net wealth per household
member, number of siblings, father’s education, mother’s education.

The second check is potentially more interesting, as I now include as 1s in the dependent
variable, in the 18-33 subsample, also those who already graduated. Table 26 reports the results
with continuous variables in the first case. Across specifications, the coefficient on expected
housing inheritance remains positive, and significant at 10% level.

The conditional association between expected inheritance in terms of housing and educa-
tion remains very strong (significance always at 1%) when binary variables are considered (see

the last two rows of Table 26).
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Table 26: Student or graduate (co-residents aged 18-33)

Dependent variable:

Student/graduate

Expected inheritance (housing, €) 0.093* 0.090* 0.113*
(0.052) (0.052) (0.057)

Expected inheritance (housing, 0-1)  0.981***  (0.985***  (,999***
(0.275) (0.287) (0.291)

Squared parents’ income No Yes Yes
Wealth components No No Yes
Observations 1,018 1,018 1,018
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.

Controls include: age (and its square), sex, a categorical variable for municipality size, a
categorical variable for macro-regions, parents’ income, household’s net wealth per household
member, number of siblings, father’s education, mother’s education.

3-class expectations. Now I replace the binary inheritance expectations variable with an
ordered variable, where values 2 and 0 correspond to the previous 1 and 0, respectively, and
1 corresponds to a co-resident individual whose parents are uncertain about their intention to

leave a bequest. The results are reported in Table 27:

Table 27: 3-class expectations (co-residents aged 18-25)

Dependent variable:

student
(1 (2) (3)

Expected inheritance (0-1-2)  0.325**  (0.318* 0.305%
(0.161) (0.163) (0.164)

Squared parents’ income No Yes Yes
Wealth components No No Yes
Observations 836 836 836
Note: *p<0.1; **p<0.05; **p<0.01

The last check is meant to downplay the potential role of outliers. To this end, I take
the inverse hyperbolic sine transformation of all monetary variables, so far expressed in hun-
dreds of thousands of euros (parental income, household’s net wealth per member, household’s
wealth in housing and businesses per member and individual expected inheritance in housing
and businesses). Such operation, differently from a logarithmic transformation, allows me to
preserve the numerous zeros associated to these variables (in addition to the negative ones,

which are present, although very rare, in the case of wealth). Results are reported in Table 28
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and attribute very strong conditional impact of expected inheritance in terms of housing, at 1%

significance level under every possible specification.

Table 28: Inverse hyperbolic sine, continuous expectations (children aged 18-25)

Dependent variable:

student
(D (2) (3)

Expected inheritance (housing) 0.955*** (0.963*** (.897***
(0.265) (0.283) (0.292)

Wealth components No Yes Yes
Grade No No Yes
Observations 617 617 398
Note: *p<0.1; **p<0.05; ***p<0.01

The whole analysis is run including survey weights provided by the Bank of Italy.
Controls include: age (and its square), sex, a categorical variable for municipality size,
a categorical variable for macro-regions, parents’ income, household’s net wealth per
household member, number of siblings, father’s education, mother’s education.
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Appendix C Theory

C.1 Analytical model

Proof of Proposition 1. Including the budget constraints (3) and (4) into (2), we obtain:
Vi = u(er(wi(hi))) + B [u(ca(wa(ha), Li; bi)) + v(bs, 1))
The first order conditions with respect to h; and b; are respectively given by:
Fy =4/ (e (w1 (hy))wy (hy) + Bu' (ca(wa(hy), I;, b;))wh(hi) <0 (43)
and
Fy = —u'(ca(wa(hy), I;, b)) + vp(bs, I;) <0 (44)

This is standard inter-temporal and intra-temporal optimization: (43) shows that the marginal
cost of education in terms of consumption in the 1% period has to correspond to or be smaller
than its discounted marginal benefit, equal to the marginal utility of additional consumption in
period 2 allowed by the associated marginal increase in wage. Equation (44) requires marginal
cost is in foregone consumption to be smaller or equal to its marginal benefit in additional utility
derived through bequest. Henceforth, we focus on the problem for the unconstrained agent.
Assume I; enters the individual problem only through its impact on the 2" period budget

constraint. Starting from (43) and (44), total differentiation gives, respectively:

" /8b

oh
[’LL//’LU/12 + u'w/l' + 5(U”’U),22 + u'wg)] - — IBU Wo =5 + BUHU)/Q =0 (45)
oh ob
—u”wé 7)‘[ + (u" + ’Ubb)fE - 'LL” =0 (46)

The relationship between optimal capital and expected inheritance when only mid-life hetero-

geneity operates is therefore given by:

ahz —Bu”w’zvbb
= =y <0 47
aIi M (u// + Ubb)(uﬂwlf 4 u/wlll + ,B’U/U)g) — /Bvbbu”wlgz XUbb = ( )

Now assume instead that inheritance I; does not contribute to wealth holdings in the 2" period

(as if it was fully taxed), but matters through its relationship with dynastic altruism, i.e. via
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vpr > 0. Total differentiation of (43) and (44) now results in:

" /ab

oh
[u"w'f + u'w] + B(u"wf + u’wé’)] - Bu Wamp = 0 (48)
oh 0b
—u”wéa + (U” + ”Ubb)a + vy =0 (49)

Hence, the relationship between optimal capital and expected inheritance when only the late-life

determinant is active is given by:

Oh; —Bu" whver
= = >0 50
oL, (v + o) (Ww + vw'w + fu'wl) — Buppu/ w XL = (50)
O
Proof of Proposition 2. Total differentiation of (43), with lighter notation, gives:
" 12 /) ", 12 /N h n_ ! 8b "/
[u"w? + w'w] + B(u"wh —|—uw2)]a—ﬁu w2§+ﬁu why =0 (51)
Total differentiation of (44) gives:
oh b
—u”wéﬁ + (" + vbb)a —u" 4+ =0 (52)

Rearranging and simplifying:

oh fuwy (8[’ - 1) (53)

ar u”w’12 + v'wi + ﬁ(u”wé2 + w'wl) \ 01

9 _ ' = vur tuwhgy (54)
ol u” 4+ vpp

Therefore, we end up with:

Ohi _ —Bu"wh(ver + vip) (55)
oL,  (u" + vp) (W'w? + w'wl + Bu'wl) — Bogpuw

According to (55), the sign of the relationship between the optimal choice of education and
anticipated inheritance entirely depends on the relative size of v,; and vy, and will be positive
iff |vpr| > |vpp|- In economic terms, this corresponds to a preference environment where the

decrease in marginal utility from additional bequests is lower than the increase in the marginal
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utility from bequest associated with larger received inheritances. O

Proof of Proposition 3. Assume that only early-life heterogeneity matters, and rewrite (43):

Fy = (er(wi(hq), Ii))wy (hi) 4 Bu’(c2(wa2(hq), bi))wh(hi) <0 (56)

and

Fy = —u'(ca(wz(hs), bs)) 4 vp(bs) <0 (57)

Total differentiation gives:

h b
[u”wi2 + u'wf + B(u"w§ + u'wy)) ZI — ,Bu”wégl +u"wic, =0 (58)
oh 0b
—’U/HUJIQE + (U” + 'Ubb)a =0 (59)

Combining the two, we obtain:

oh; —(u" + vpp)u"wheq, T
a]i E - (u” 4 Ubb)(ullw/12 4 u’w/ll + BU’wé’) _ 5Ubbuﬁwé2 e

mg1; > 0 (60)

O
Proof of Proposition 4. As first order conditions, we now have:
and
Fy = —u/(Cg(wg(hi),IZ‘, bl)> + Ub(bi, IZ'> <0 (62)
Total differentiation gives:
", 12 /N ", 12 /N ah "/ ab / / "/
("W + v'w] + B(u"ws + u'wy)] FTi — Bu wQE—i-uclle + fuwy =0 (63)
h b
—u"wéi + (u” + Ubb)i —u" 4+ =0 (64)

oI ol
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Rearranging and simplifying:

oh __uuy (3 1) v .
oI u”w’l2 + u'w! + ﬂ(u”wé2 + w'wl)
b _ u” — v + u”wg% ©6)
ol w4+ vy,
As a result:
Oh; . —Bu”wé (vor + vpp) — (0" + Ubb)ullwllcll ©7)

oI, (u" 4+ vbb)(u”w’l2 + v'w! + puwl) — ﬂvbbu”w’22

Since the denominator is always positive, the sign of this expression coincides with the sign of

its numerator. O

Proof of Proposition 5. We have:

148 _ .
Bo ety ()

1 .
. Ltlog(1+ 1) - ggtan i X> Tiicearmy
hi (Iz) -
0 otherwise
Therefore:
dhi(I;) 1 1

= +
al; L+1;  Bxei(k+1;)?

(dhf(li))
dI; _ 1 <0
dx Bor[x(k + L;)]?
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Appendix D Calibration

Here, I report the values of some objects estimated outside the model (the followed proce-

dure is explained in Section 5).

Survival probability. The original data from ISTAT give survival rates by 5-year age

classes. I first derive conditional probability of death from 33 (age of child birth) to 63 (when

agents can die in the model). I treat 5-year probabilities as equal for each year and attribute

them to 3-year classes in the model accordingly. I multiply the first class probability to the

conditional probability of death from 33 to 63. This mechanically overestimates the probability

of death from 63 to 66 but represents a very conservative bound of the impact of inheritances,

given that any effect of transmission before the parent turns 63 is muted.

j | Survival probability
15 0.9415
16 0.9479
17 0.9606
18 0.9424
19 0.9335
20 0.8824
21 0.8507
22 0.7907
23 0.6810
24 0.0000

Table 29: Conditional survival probabilities.

Co-residence probability. Individuals are potentially allowed to co-reside with parents in

the first 5 periods of life. Similarly, parents can have co-residing children from j; = 12 until

j = 16 included. Exogenous probabilities differ across altruism classes in the following way:

¢1low (?b]-mid’ qzs]-high

T W N =S

0.9606 0.8352
0.9228 0.6975
0.8864 0.5826
0.8515 0.4865
0.8180 0.4063

Table 30: Unconditional co-residence probabilities across altruism groups.

Once parents, probabilities in Table 30 are shifted 11 periods forward.

Deterministic income component. For employed workers, Table 31 reports the estimated

lifecycle deterministic income coefficients ¢, where h distinguishes across education groups,

k = 0 constitutes the intercept and each k = [ multiplies age j'.

For unemployed, all education groups are pooled together, and I have an additional coef-
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Parameter | Value

€01 8.5070
€11 0.2257
€21 -0.0185
€31 0.0005
€02 8.1452
€12 0.3559
€99 -0.0254
€32 0.0007
€03 8.9136
€13 0.0672
€93 0.0145
€33 -0.0008

Table 31: Lifecycle log income coefficients (employed individuals).

ficient ep,, multiplying the educational level (see Table 32).

Parameter | Value

€0u 0.2595
€lu 7.2301
€24 0.1597
€3u -0.0176
€hu 0.0008

Table 32: Lifecycle log income coefficients (unemployed individuals).

Income transitions. The transition matrix across working states is homogenous across

education classes:

Future 2
Current z 21 29 23
21 0.1749 | 0.5052 | 0.3199
29 0.1686 | 0.4852 | 0.3462
z3 0.1514 | 0.4307 | 0.4179

Table 33: Transition across working states (all education groups).

I calculate the transition between employment and unemployment separately for individ-
uals with and without higher education.

Combining transitions across income and employment states, I end up with the full tran-
sition matrix II(z(h;), h;). For an adult with and without higher education, respectively, we
have the transition matrix II(z(1),1) reported in Tables 36 and 37 (where z, corresponds to
unemployment).

Inheritance expectation coefficients. I estimate the regression on inheritance expecta-
tions separately for each altruism quantile, defined in terms of residuals from a household-level

regression with planned bequest as a dependent variable and a set of socio-economic controls.
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Future state

Current state | Unemployed | Employed

Unemployed 0.0074 0.9926
Employed 0.0053 0.9947

Table 34: Transition across employment status (h > 1).

Future state

Current state | Unemployed | Employed

Unemployed 0.4245 0.5755
Employed 0.0472 0.9528

Table 35: Transition across employment status (h = 1).

Future 2
Current z 20 21 29 23
20 0.0074 | 0.1736 | 0.5014 | 0.3176
z1 0.0053 | 0.1740 | 0.5025 | 0.3182
29 0.0053 | 0.1677 | 0.4826 | 0.3444
z3 0.0053 | 0.1506 | 0.4285 | 0.4157

Table 36: Transition across income and employment states (h > 1).

Future 2z
Current z 20 21 29 z3
20 0.4245 | 0.1007 | 0.2907 | 0.1841
z1 0.0472 | 0.1667 | 0.4813 | 0.3048
2o 0.0472 | 0.1606 | 0.4623 | 0.3299
z3 0.0472 | 0.1442 | 0.4104 | 0.3981

Table 37: Transition across income and employment states (h = 1).
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Each household head is attributed to an altruism group {¢i,,,,, ¢1,,.4> P14, > Which is then
extended to each co-resident child. On the sample of co-resident children, I then estimate a re-
gression with expected inheritance as dependent variable, and among the controls a polynomial

in age and parental education. Table 38 reports the resulting coefficients.

Coefficient | ¢, Pyign

Boo, 0.9252 | 1.7280
Bldn -0.0503 | 0.0055
Bag, -0.0001 | -0.0074
ﬁ3¢1 0.4514 | 1.8025

Table 38: Coefficients on expected inheritance by altruism class.
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