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Abstract The standard overlapping generations model assumes the ability to borrow against
bequests. If this assumption is not met, it may happen that not all generations smooth their
consumption over time. We prove that by allowing for inter vivos transfers in this latter situation,
all generations smooth consumption, i.e. the first best solution is restored. Next, using a
combination of Dutch survey and administrative data, we provide empirical support for the
model’s implication that parents transfer wealth when their children are in need of borrowing out
of future resources. Our findings suggest an instrumental role for inter vivos transfers as a device
that generations can resort to in order to smooth consumption.
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1 Introduction

Intergenerational wealth transfers can occur at the parent’s death via bequests or during his
or her lifetime via inter vivos transfers. Hence, conditional on having decided to transfer wealth to

their children, parents face the choice of the timing of the transfer. If the only mechanism driving

! Corresponding author


mailto:giacomo.pasini@unive.it
mailto:R.J.M.Alessie@rug.nl
mailto:A.S.Kalwij@uu.nl

transfers is altruism and capital markets are perfect, once legal constraints on end-of-life transfers
are considered, bequests and inter vivos should be perfect substitutes. An extensive body of
literature identifies good reasons to postpone transfers such as, for instance, self-insurance against
longevity or health risks (Carroll, 1997). Still, empirical evidence suggests inter vivos are not ruled
out by the need of precautionary savings. Boserup et al. (2016), using Danish registry data, find a
positive correlation between parental wealth and child wealth early in life, and stress that such
evidence is consistent with a standard model of human capital investment and consumption
smoothing over the lifecycle only by significant parental transfers early in life. The same authors,
and others, also argue that inter vivos can be a response to different taxation schemes for monetary
gifts and end-of-life transfers (Page, 2003, Nishiyama, 2002, McGarry, 2000, Bernheim et al.,
2004, Joulfaian, 2004, Boserup et al., 2018) but the empirical evidence does not always support
this argument (Joulfaian and McGarry, 2004, Poterba, 2001). Another strand of literature suggests
that inter vivos are needed when children face binding credit constraints because of adverse
unexpected shocks to earnings (McGarry, 1999, McGarry, 2000, Cox and Jappelli, 1990, Cox,
1990, Altonji et al., 1997, Barczyk and Kredler, 2014).

We contribute to the existing literature on the timing of financial transfers from
(altruistic) parents to children, i.e. inter vivos or bequest, by providing an economic theoretical
model that shows inter vivos transfers can take place when children cannot borrow against future
bequests. This result is obtained without resorting to income uncertainty, tax differentials or
financial market frictions. In addition, we provide further empirical evidence on the prediction of
our economic theoretical model that inter vivos are more likely to take place when children
become homeowners and are, arguably, credit constrained.

To be more specific, we first show that when inter vivos transfers are included in an



Overlapping Generations Model (OLG) where households can borrow against future income but
not against future bequests, they serve as a device by which each generation can reach the first
best solution (i.e. consumption smoothing). In order to do so, we first point out that in a standard
OLG model without any liquidity constraints (i.e. borrowing against future bequests is allowed),
one does not need to rely on inter vivos transfers to guarantee consumption smoothing for all
generations (Blanchard and Fischer, 1989). Next, we follow Altig and Davis (1989) and Cox
(1990) to justify the relevance of inter vivos with the inability to borrow against future bequests
and without resorting to uncertainty or tax differentials. An important advantage of our approach
is that the resulting life cycle model can be harmlessly integrated into any model that embeds an
OLG model for household behavior and it is, therefore, fully compatible with the existing
macroeconomic literature on wealth transmission.

Second, we present empirical evidence in favor of parents transferring wealth to their
children when the latter need to borrow from future resources. In particular, we show that when
children are more likely to buy their first home and, arguably, are more likely to be credit
constrained, the more likely it is that their parents (plan to) carry out an inter vivos transfer. We
follow Engelhardt and Mayer (1998) and Guiso and Jappelli (2002) who use survey data on US
and Italy, respectively, and make use of survey questions on inter vivos. They find that inter
vivos transfers are more likely to take place when children become homeowners, and both
studies motivate this evidence as a mean the children resort to in order to make up for insurance
or credit market failures. More recently, Kolodziejczyk and Leth-Petersen (2013) and Halvorsen
and Lindquist (2017) using administrative data on Denmark and Sweden, respectively, find no
evidence of inter vivos at the time of home purchase. Differently from the previous two studies,

they have no direct information on inter vivos and their analyses consist of comparisons of the



wealth accumulation trajectories of parents and children. Their conclusion is that children are not
in need of an inter vivos transfer because credit markets are frictionless in Denmark and Sweden.

We combine Dutch survey and administrative data: we use the Dutch DNB Household
Survey that includes questions on inter vivos intentions and combine it with the Income Panel
Study of the Netherlands, an administrative dataset that allows to construct an exogenous proxy
for the probability that one of the children will become first time homeowners in the subsequent
year. In addition, our data allow to control for other determinants of inter vivos transfers, next to
controlling for fixed effects, in our empirical models. In line with the results of Engelhardt and
Mayer (1998) and Guiso and Jappelli (2002), our main empirical finding is that it is more likely
inter vivos take place when children become first time homeowners. This finding complements
previous empirical evidence on the role of tax incentives and unexpected income shocks on
children resources as drivers of inter vivos transfers (e.g. Joulfaian & McGarry, 2004; Barczyk &
Kredler, 2014).

The paper is organized as follows. Section 2 outlines the theoretical model and section 3
describes the survey and administrative data. Section 4 details the empirical analysis and
discusses the baseline results, after which section 5 explains our robustness checks. Section 6

concludes the paper by summarizing our main findings and their contribution to the literature.

2 AN ECONOMIC MODEL FOR TRANSFER TIMING

Our starting point is an OLG model with a Becker (1974) type downward altruism; that
is, each generation’s utility depends on that of the next. Each generation lives for two periods.
The utility function of a generation born at time t, (V;) is

Ve = u(cqe) + u(czeqr) + aViyy, (1)



where an individual born at time ¢ consumes c;; in period 1 of his life and c,;,4 in period 2 (at
time t + 1). The per period utility u( .) is an increasing and strictly concave function of
consumption, while @ > 0 measures the degree of altruism. In order to model intergenerational
transfers we follow Constantinides et al. (2002) by using a representative agent model free of
heterogeneous preferences, and by abstracting from the labor-leisure trade-off. Moreover, the
model is fully deterministic (Auerbach and Kotlikoff, 1987), and earnings (Y, y2;) are known
to each generation and greater than or equal to zero in each period. We further assume that both
the interest rate (r,) and the rate of time preference (8) are equal to zero.?

The model’s timing structure is outlined in Table 1, where the first period of generation
t’s lifetime occurs at time t, in which it receives earnings (y;¢) and inter vivos (R;_) transferred
by the previous generation t — 1. During period 1, therefore, generation t consumes c;¢, saves
A, for period 2, and allocates R; to inter vivos transfers for the next generation t + 1. These inter
vivos transfers occur at the end of the first lifetime period of each generation. In period 2,
generation t has savings from period 1 (4;), and receives earnings (y,;41) and a bequest (b;)
transferred by generation t — 1. During this same period, generation t consumes ¢,¢,1 and
allocates resources to bequeath b, to generation t + 1. In line with the literature on bequests,
we rule out intergenerational transfers from children to parents and assume that inter vivos and
bequests cannot be negative (i.e., Rg, bs = 0, Vs). In addition, because the initial values R, and
b; are exogenously given in period 1 of the first generation (i.e., there is no previous generation

from which to receive transfers), we assume that R, and b; are both equal to zero. We start with

2 The drawback of this latter simplifying assumption is that all the comparisons between amounts over time are

amplified due to the absence of an intertemporal discount.



solving the model in its ‘textbook’ version: there are no inter vivos (i.e., R¢ = 0 Vs) and each
generation faces no credit constraints, i.e. each generation can borrow against future earnings and
bequests. The well-known result is that in this setting each generation smooths consumption.?

Next, we assume that each generation cannot borrow in its first period against future
bequest to be received in its second period and show that in this setting not all generations
smooth consumption. It is important to note that we are not introducing any market friction: each
generation can still freely borrow against its own future earnings. Generation ¢ maximizes its
utility V; with respect to its choice variables ¢y, Co¢41, Ar and byyq:

max u(cye) + u(Carq1) + aViyq, (2a)
C1t.C2t+ 1At +1

subject to the following constraints:

€1t = Y1e — A, (2b)
Cat+1 = Yat+1 + A¢ + by — beyq, (2¢)
At = =Yati1, (2d)
biy1 = 0. (2e)

Equation (2d) imposes that younger generations can borrow up to their future income y,;, ¢, but
not against future bequest b, ;. We solved the model via backward induction.* Conditional on
generation t + 1’s optimal bequest to the next generation (b, ), generation t faces the following

optimization problem:

3 The maximization problem is solved by backward induction, assuming a transversality condition and ruling out
corner solutions at zero consumption. Detailed derivations are given in the appendix.

* We followed exactly the same steps as in the “textbook” case detailed in the appendix, assuming a transversality

condition and ruling out corner solutions.



Ve(b) = L. max u(cye) + ulCcaesn) + au(crerr) + u(carsz) + aViepa(bey2)l,  (32)

tAt+1,De+1

subject to the following constraints

c1t = Y1t — Ay, (3b)
Cot+1 = Yat+1 + Ar + be — bryq, (3¢)
Cit+1 = Yie+1 — Ar+1 (3d)
Cat+2 = Yat+z T Aes1 + Dy — Deya, (3e)
bt+1 20, (39)
Ar 2 =yorp, 7=+ 1 (3g)

The credit constraint (3g) implies

_ Yittber1—Yat+1—bt
Ap = 2 2 —Yat+1 4)

which can be written as

by < yit + Yat41 + beaq. ®)

: o +Yaes1+be—D
Based on the above, generation ¢t smooths consumption (i.e., C1p = Cpppq = 22> 2“12 Lty

if the bequest received, b;, is relatively small. On the other hand, (5) also implies that if b; is
large enough, generation t will be credit constrained. In this case, the optimal consumption path
1S €1t = Y1t + Vora1: Cot+1 = be — bey1; €1t < Ca¢41. The crucial point is that if borrowing
against the bequest is not possible, then there can be generations who do not smooth
consumption.

Finally, we introduce inter vivos transfers: besides bequest, generation t can receive a
transfer R;_, from the previous generation at the beginning of period 1 of its life and can make
an inter vivos transfer to the next generation t + 1 at the end of period 1 (R;). The full

maximization problem can then be written conditional on generation t + 1’s choice variables,



R4 and b;,, and evaluated at their optimum:

Ve(Re—1,be) = At’AtE'aR);bt+1 u(cye) + u(czes1) (63)

+afu(cirsr) + u(Carrz) + aAVipa(Rey1, bes2)]

subject to the following constraints

€1t = Y1t —Ae + Re—g — Ry, (6b)
Cot+1 = Yot+1 + A + by — beyq, (6¢)
Cit+1 = Yie+1 — Arv1 T Re — Reyq, (6d)
Cat+2 = Yat+z T Aty + Dy — brya, (6¢)
beyr 20, (6f)
R, =0, (62)
Ar = =y, T=tt+ 1. (6h)

As before, the model is solved backwards with the assumption that transfers to the last

generation (in this case, Rr_; and by) are optimal. If generation ¢ is not credit constrained, then

_ _ YittRe—1—Re+Yoe+1+be—brya
Cit = Cyp41 = > )

and from (6h)
by = Rt—1 < Y1t + Yat+1 + bev1 — R (7a)

Here, the transfer received by generation t in period 2 in excess of that received in period 1, b; —
R;_1, must be relatively small. If generation ¢ + 1 is also free of credit constraint and smooths
consumption, then

bt+1 — Rt < Yiew1 + Yarrz + beyz — Revr (7b)
Based on comparative statics and holding total transfers from generation t to generation t + 1
(R¢ + by ) constant, the transfer timing affects the chances that generations t and t + 1 are

credit constrained. If generation t postpones the transfer —i.e. b, 4 is relatively large compared



to R; — then it is more likely that generation t will not be credit constrained (cf. (7a)) but
generation ¢t + 1 will be: a higher transfer late in generation t’s lifetime will reduce this latter’s
borrowing needs while increasing those of generation t + 1 (cf. (7b)). We can now prove that in
equilibrium, each generation will set R; in such a way that the credit constraint is not binding for
generation t + 1; that is inter vivos offset the credit constraints and each generation smooths

consumption and achieves the first best solution.

Theorem: (Inter vivos transfers restore the first best solution) If each generation faces
the optimization problem (6a) under constraints (6b) to (6h) so that generations cannot borrow
against bequests but can transfer money via both bequests and inter vivos, then when b; = R, =
0, the credit constraint will not be binding for any generation, and all generations will smooth

consumption. (Proof is reported in the Appendix).

The theorem implies that either there are both inter vivos and bequest, or none of them and
that each generation smooths consumption. In order to guarantee smoothing for the next
generation, the inter vivos transfer (if any) must take place at the time when the child needs to
consume out of future resources, or earlier in time, in order for the credit constraint not to be
binding (cf. (7a) and (7b)). The child counts both on own future earnings and on the resources
the parent will transfer. Since it is possible to borrow against future earnings but it is not possible
to borrow against a bequest, the parent makes part of the transfer as inter vivos. Further, the
parent can as well transfer to the child in order to help subsequent generations smooth
consumption. The implication tested in our empirical analysis is that children who are in need of

borrowing from future resources are more likely to receive an inter vivos.



Finally, a noteworthy advantage of our theoretical model is that although the equilibrium
characteristics of it are exactly the same as those of a standard OLG model, unlike the extant
research on inter vivos transfers, it does not invoke heterogeneous preferences, market frictions,
or uncertainty to justify the transfers’ existence. Our model is thus fully compatible with the
existing macroeconomic literature on wealth transmission and can be harmlessly integrated into a

standard OLG framework.

3 DATA

The DNB Household Survey (DHS), launched in 1993, includes information on work,
pensions, housing, mortgages, income, assets, loans, health, economic and psychological
concepts, and personal characteristics. The DHS panel data cover a representative sample of
around 2,000 Dutch-speaking households per year (see Teppa and Vis (2012), for more detail).
For our main analysis we use data for the period 2001-2008 as in 2001 there was a major
resampling in order to keep the DHS representative, and after 2008 our analysis could have been
influenced by the economic crisis and by the accompanied changes in mortgage lending rules
(Kerste et al., 2011, Scanlon and Elsinga, 2014). Nevertheless, we check in section 5 the validity
of this choice by replicating the analysis on an extended sample but find no changes to our main
findings.

Of particular importance for our analysis is the questionnaire section on “economic and

psychological concepts,” which asks all household members about their intentions to make inter

vivos transfers with only one answer allowed:

(PLAN) Do you give substantial amounts of money to your children in order to transfer

10



part of your capital to them, or are you planning to do so in the future, e.g. every year?
1. no
2. yes, I already give substantial amounts now
3. yes, I am planning to give substantial amounts in the future

4. don’t know

This question is asked only to respondents with children, and no multiple answers are allowed. If
both parents are in the sample, then both are asked for a response. Figure 1 shows that, as parents
become older, they first start planning future transfers (bottom left graph) and then gradually
reduce such planning in favor of actually transferring (top right graph).

The DHS also contains questions about within-family monetary transfers, especially whether
respondents gave money to any family member in the year prior to interview (IN38), and if so,
the total amount transferred (IN39). IN38 and IN39 differ from PLAN in that they capture
transfers to any family member not just children. In particular, respondents may transfer money
to their parents rather than their offspring and, based on a cross tabulation of /N38 and PLAN,
only about half of the respondents that report an amount transferred to family members declare
they are transferring or planning to transfer a substantial amount to children. Moreover, /N38 and
IN39 refer to the year prior to the interview while PLAN asks about current or planned inter
VIVOsS.

The dataset for 2001-2008 contains 7,152 individuals and 26,198 year-person observations.
Although the DHS is administered to all household members over 16, given our focus on inter
vivos transfers, we restrict the sample to household heads and their spouses or cohabiting

partners with at least one child. Removing observations with missing values on key variables
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reduces the sample to 1,892 individuals (6,648 year-person observations), after which limiting it
to homeowners further reduces it to 1,465 individuals (5,053 year-person observations). We
make this latter reduction because accurately assessing the main empirical implication of our
theoretical model requires relatively wealthy parents who may face a trade-off between relieving
a child’s credit constraint and postponing a transfer to smooth their own consumption.
Descriptive statistics are in Table 2.

We use also data from the Income Panel Study of the Netherlands (IPO; (Centraal Bureau
voor de Statistiek, 2009)) to compute a proxy of the need to borrow out of future resources and
likely to be being credit constrained. As an administrative database of individual incomes
collected by Statistics Netherlands from official sources such as tax records, population registry
and benefit-issuing institutions (e.g., for rent subsidies), the IPO is a representative sample of the
Dutch population covering an average of about 95,000 individuals per year from 1995 onward.
Most important for our paper is that the [PO contains data on the demographic composition of
respondents’ households and notes whether they (or their partners) are homeowners. Individuals
remain in the sample for as long as they are alive and residing in the Netherlands.

We use the IPO data to compute the hazard rate by age of becoming a homeowner (i.e.,
the probability of buying a house conditional on not yet owning one) and the hazard rate by age
of having a first child in the subsequent year (i.e., the probability of giving birth conditional on
not yet having children). Over the 1995-2010 period, the hazard rate of becoming a homeowner
peaks right before age 30, while the hazard rate of having a first child rises to age 33 and then

declines more quickly than that of buying a first home (Figure 2).> Because these events often

5 Hazard rates cannot be computed by year because of low frequency; however, computing them over subperiods

shows only very limited and gradual changes over time.
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mark a period in which households are in need of borrowing from future resources, we use these
hazard rates to compute proxies of the likelihood of facing a credit constraint. We link the hazard
rates to the DHS data using the age of each child of the respondent, and sum them up by
household and year. In this way we construct for each survey respondent a time varying measure
of the probability of having at least one child who buys its first home in the subsequent year, and
a measure of the probability that at least one of the children gives birth to his/her first child.® As
for almost all households the purchase of a house is typically financed through a mortgage (i.e.
borrowing from future resources), the former measure is our preferred proxy for the likelihood
that at least one of the respondent’s children is credit constrained (PCC) and in need of a
transfer, while the latter will be used as a robustness check (see Figure 3 for the distribution by

parent age of these measures and Table 2 for descriptive statistics).

4 EMPIRICAL RESULTS
In this section, we test whether children who are credit constrained and in need of borrowing
from future resources are more likely to receive an inter vivos. We first define a binary indicator
for the presence of, or intention to make, an inter vivos transfer based on the PLAN variable and
then regress it on the probability that at least one child is credit constrained and in need of a
transfer (PCC). To do so, we estimate the following linear probability model:

DPLAN;; = Bo + B1PCCit + XieB + 6; + pie + gy, 8)
where 6 is an individual-specific fixed effect, u is a year-specific effect that captures macro

shocks, X contains control variables and u is an idiosyncratic error term. The dependent variable

® We are implicitly assuming that each child’s fertility and homeownership choices are independent of those of their

brothers and sisters.
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DPLAN takes the value 0 if the PLAN response is 1 (the respondent is neither transferring nor
planning to transfer in the future) or 4 (the respondent is still undecided whether or not to
transfer in the future). DPLAN takes the value 1 if the PLAN response is 2 (the respondent is
currently transferring) or 3 (the respondent is planning to transfer in the future). 8 captures the
effects of time-invariant individual characteristics such as the degree of altruism, permanent
income and birth cohort. Equation (8) is estimated using a fixed effects estimator to allow 0 to be
correlated with X and PCC, and standard errors are clustered at the household level. If there were
no such correlations, a random effects estimator would be more efficient but we reject a random
effects specification for each of the models estimated below.’

As already mentioned, our preferred measure of PCC is the probability that at least one of the
children buys a home for the first time. In this analysis, we make the assumption that the higher
PCC, the more likely it is that at least one of the children is credit constrained and in need of a
transfer. This assumption relies on the observation that when an individual buys his first home,
he is more likely than at other ages to be in need of borrowing out of future resources, i.e. at that
time he will apply for a mortgage (against his future earnings) and is more likely than at other
ages to receive an inter vivos transfer. Other studies, e.g. McGarry (2016), use children
characteristics reported by their parents, including whether or not they buy a first home, as proxy

of being in need of a transfer. The DHS data on respondents’ children is, however, limited to age

" These test results are not reported in the tables. Since standard errors are clustered, the test statistic is obtained by
means of an artificial regression along the lines of MUNDLAK, Y. 1978. On the pooling of time series and cross
section data. Econometrica: journal of the Econometric Society, 69-85.. That is, we estimate a RE linear probability
model using the same set of regressors as the corresponding FE specification, plus all their time averages. An F-test

of the joint significance of the set of time averages is asymptotically equivalent to a Hausman test.
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and gender and we have built PCC based on only the ages of the children and external
information on age-specific hazards of a first home purchase obtained from the administrative
IPO panel. An advantage of using this external statistic is that PCC is exogenous in equation (8)
once confounding factors are controlled for. Under these assumptions, a positive effect of PCC
on DPLAN would provide empirical evidence in support of our theoretically derived claim that
inter vivos transfers are a device by which parents can relieve their children’s credit constraints.

In all specifications X includes respondent age-squared (age is omitted as we include
individual and time fixed effects), a dummy for the presence of a partner, a quadratic polynomial
in the number of children, the age of the oldest child, and the number of grandchildren. These
latter variables have been shown to be correlated with inter vivos transfers (McGarry, 2016). The
richer specification controls also for individual income and household wealth. We add the extra
controls for the following reasons: first, tax differentials between inter vivos and bequests might
induce parental anticipation or postponement of a transfer , and tax considerations are likely to
be relevant for relatively wealthier households. Second, and related to the assumed exogeneity
of PCC, the age profile of PCC resembles parent’s lifecycle trajectory of income or wealth
(Kapteyn et al., 2005). Therefore, parental income and wealth are likely candidates for inclusion
as to control for possible confounding effects of PCC.

Furthermore, inter vivos may be reduced or bequest plans changed by parental precautionary
savings against unforeseen income or wealth shocks like unemployment, health conditions, or
longevity (Carroll, 1997). In the Netherlands, however, the pervasive welfare system tends to
reduce the incentives for such postponement and precautionary savings play a limited role in
portfolio decisions (Hochguertel (2003); also based on DHS data). Nevertheless, we control for

precautionary savings using subjective information on the propensity to save for unforeseen
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expenses,® labor market status (dummies for employment or self-employment, unemployment
and being out of the labor force), and self-reported health, which may also be related to an
exchange motive for inter vivos transfer (Cox, 1987, Alessie et al., 2014, Almas et al., 2020).

In Table 3 we report the estimation results for two specifications of equation (47), which
differ with respect to the set of control variables included in X. We focus on parents who are
likely to be in the position of transferring wealth to their offspring by restricting the sample to
homeowners. In column (1) we include in X only household composition variables and the age of
the oldest child. The effect of PCC is positive and statistically significant: a one percentage point
increase in the probability of at least one child being credit constrained increases the probability
of a planned or current transfer by about 0.8 percentage points. The magnitude of the PCC
coefficient and its standard error hardly change when the set of controls is in column (2) enlarged
with other potential drivers of inter vivos transfers. Concerning these latter controls, the higher
the number of children the more likely it is to observe inter vivos and being in poor health
positively impacts the probability of an inter vivos which may indicate the importance of an
exchange motive. Unemployment reduces the transfer probability relative to no employment,
suggesting the possible role of a precautionary savings motive, although saving to cover
unforeseen expenses has no significant effect on the probability of a planned or current inter

vivos transfer.” Economic resources, in contrast, play no statistically significant role in

8 Specifically, respondents are asked to rate the importance of putting aside “some savings to cover unforeseen
expenses” on a scale from 1, “very unimportant,” to 7, “very important.”

9 Moreover, not reported here in a table, using as an alternative for our fixed effects linear probability model a
correlated random effects probit model WOOLDRIDGE, J. M. 1995. Selection corrections for panel data models

under conditional mean independence assumptions. Journal of econometrics, 68, 115-132. does not change our main
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explaining inter vivos transfers, which suggests no important role for taxes, although this

outcome could result from individual-specific fixed effects capturing permanent lifetime income.
All in all, our empirical findings support the theoretical prediction that when the next

generation (children) is in need of borrowing from future resources, the current generation

(parents) is more likely to transfer or plan to transfer part of its wealth during its own lifetime.

5 ROBUSTNESS CHECKS

The key implication of the theorem of section 2 is that either parents transfer both via bequest
and inter vivos, or they do not transfer. Therefore, in Table 4, column (1), we augment the model
with a dummy variable taking on the value one if the respondent reported that he or she already
planned to leave a substantial bequest to their children, and its interaction with PCC. In
accordance with the theoretical implication, parents who planned a bequest were also more likely
to make an inter vivos transfer. The interaction term instead is not significant. In Table 4, column
(2), we extend the baseline specification by including an interaction term between PCC and (the
hyperbolic sine of) net financial wealth. The coefficient corresponding to this interaction is
positive and significant at the 10 percent level, suggesting that wealthier parents are more likely
to make inter vivos transfers to their credit constrained children than less wealthy parents.

We regard transfers as individual decisions but were they joint household decisions,
clustering standard errors might not sufficiently account for correlations across cross-sectional
within-household observations. Our baseline sample, however, includes both partners, so as a

robustness check column (3) of Table 4 reports estimates based on a sample of only one

conclusions.
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individual per household.!? Although the magnitude of the PCC effect is again close to that in

Table 3, it is not significant. This might be due to the reduced sample size. The last column of

Table 4 then reports estimates for including years from 1993 until 2012 rather than only 2001—
2008.'" Again, the PCC parameter estimate is very close to those reported in Table 3.

A planned transfer may take place long after the respondent declares willingness for a future
transfer and we therefore restrict in column (1) of Table 5 the dependent variable DPLAN to take
the value of one only for respondent declarations of actual transfer and is equal to zero for
planned transfers. The estimated PCC effect obtained with this more stringent definition is very
similar to the estimates in column (2), or column (1) for that matter, of Table 3. In column (2) of
Table 5, in contrast, the dependent variable takes a value of one if respondents declare currently
being in the act of transferring and report in /N39 a transfer of at least 10,000 euros to family
members (not limited to children) in the current year. This specification allows us to focus on
substantial transfers and rule out small gifts. Here, although the PCC effect is still positive and
statistically significant, its magnitude is somewhat smaller.

In column (3) we look at the amount transferred rather than on the probability to transfer.
The dependent variable is equal to the transfer to family member (/N39; in thousands of euros),
conditional on reporting of being currently transferring to children (PLAN=2). We find a

significant and positive effect of PCC on the amount of the inter vivos transfers. The magnitude

19 We include only the household member who self-reported to be the household head at the first time of interview.
' Although DHS data are also available for 2013 to 2019, we exclude these years from the sensitivity analysis
because certain transitory arrangements were in place during that period that allowed parents to make very large tax-
free inter vivos transfers (over 20,000 euros). Including observations from this period could therefore complicate

the interpretation of the regressions.
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is substantial: a one percentage point increase in PCC at the average leads to an increase of the
amount transferred of about €2,300.'? The result nevertheless must be taken with caution: the
number of observations drops dramatically and the inter vivos is measured with error: it refers to
the previous year and not to the current one, and it includes transfers to friends and family
members rather than only to children.

Finally, in Table 6, we consider alternative proxies for the likelihood that at least one child is
in need of a transfer to smooth consumption, i.e. different proxies for PCC. In column (2) PCC is
proxied with the hazard rate for at least one offspring having a first child and at least one buying
a first home. The estimate coefficient is positive and significant. Because this requirement is
much tighter than that used in the baseline specification (the mean probability that the joint event
occurs is 0.2%, while the mean of the baseline proxy for PCC is 6.2%), it is reasonable to expect
a higher chance of financial distress when the two events occur in the same year. Next, in
columns (3) and (4), respectively, we use as our proxies the probability of at least one offspring
buying a first home or at least one offspring having a first child in the following year and the
probability of at least one having a first child in the following year. Both variables have again a

positive and significant effect.

6 SUMMARY AND CONCLUSIONS
The very strong, albeit veiled, assumption by standard overlapping generations (OLG)
models that younger generations can borrow against bequests is arguably undesirable because it

means that banks lend money to dynasties rather than to individuals or that children borrow from

12 The mean value of PCC among those in the sample of column (3) of Table 5 is 8.8%

19



their parents at the market interest rate. In this paper, therefore, we relax this assumption by
having each generation live for two periods with earnings in both but unable to spend out of a
bequest from the previous generation until the second period. This restriction means that in its
first period, each generation can borrow only up to its own second period earnings. As a result,
some generations may not be able to smooth consumption, making the first best solution
unattainable. Next, we allow a generation to make inter vivos transfers. This yields our main
theoretical result that by allowing for inter vivos when children are not allowed to borrow against
future bequest, the first best solution of the standard OLG model is restored and each generation
smooths consumption.

One important implication of our economic theoretical model is that parents are likely to
make inter vivos transfers to their children when these latter are credit constrained and in need of
borrowing from future resources. We empirically test this implication by combining Dutch
survey data on respondents’ inter vivos intentions with administrative records that allow us to
construct an exogenous proxy for at least one offspring being credit constrained and needing a
transfer. The empirical results support the implication: the higher the probability that at least one
child is credit constrained, the more likely that the parent carries out, or plans to carry out, an
inter vivos transfer. This empirical outcome remains robust to a wide range of specifications and
complements previous empirical evidence on tax incentives and unexpected income shocks as
drivers of inter vivos transfers.

Altogether, our theoretical and empirical findings provide evidence for the importance of
inter vivos transfers between generations as a mean for consumption smoothing within

generations.
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Figure 1 Sample proportions of the four possible responses on an intended inter vivos transfer

(PLAN), by age and birth cohort.
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Notes: These profiles are based on weighted sample averages, with those based on fewer than five observations set

to missing, and the age range restricted to 20—80 years to avoid peaks from low response frequency.
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Figure 2 Hazard rates of buying a first house and having a first child, by age
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Figure 3
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Proxies of at least one offspring being credit constrained, by parent age
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Table 1: Model structure

Generation t

Generation t + 1

Generation T — 2

Generation T — 1

Money IN
Money OUT
Money IN

Money OUT

Money IN
Money OUT
Money IN

Money OUT

time t timet + 1 timet + 2
beginning end beginning end beginning end
Vit Req At Yars1, be
C1t Ay Ry Cat+1 bt+1

Yie+1 Re Atv1,Y2t+2,beea

C1t+1 Apy1, Ry Cat+1 btys

time T — 2 time T — 1 time T

beginning end beginning end beginning end
Yir-2, Rr-3 Ar—2,Yar-1,br-2
CiT-2 Ar_2,Rr_2 Cor— br_4

yir-1,. Rr-2 Ar—1,Y21 br-1

Ci7-1 Ar-y G
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Table 2: Descriptive statistics

Mean Median std dev min max
PLAN: I don't know 0.218  0.000 0.413 0 1
PLAN: no 0.594 1.000 0.491 0 1
PLAN: yes, I am currently transferring 0.071  0.000 0.257 0 1
PLAN: yes, I am planning to transfer 0.116  0.000 0.320 0 1
Probability offspring buys first home 0.035  0.000 0.053 0 0.497
Probability offspring has first child 0.030 0.010 0.047 0 0.415
Probability offspring has first child or buys a first home 0.062  0.010 0.090 0 0.764
Probability offspring has first child and buys a first home 0.002  0.000 0.004 0 0.037
Age 47.949 47.000 14.875 0 101
Number of children 1.323  1.000 1.347 0 9
Number of grandchildren 1.096  0.000 2.494 0 60
Partner present in the household 0.820  1.000 0.384 0 1
Age of the oldest child 20.387 18.000 13.925 0 67
In poor health (self-reported) 0.216  0.000 0.411 0 1
IHS total earnings 9.112 10.643 4.045 -11.885 14.156
IHS net financial wealth 8.077 10.331 6.491 -14.748 15.763
IHS net real wealth (includes housing wealth) 9.505 12.042 5.673 -14.763 16.159
Employed or self-employed 0.604 1000 0.489 0 1
Unemployed and looking for work 0.015 0.000 0.123 0 1
Out of the labor force 0.381  0.000 0.486 0 1
Save to cover unforeseen expenses 5.644 6.000 1.248 1.000 7
IN38 (1=transfer) 0.066  0.000 0.247 0 1
IN39 (amount transferred in in €1000, conditional on IN38=1) 6.843  3.689 10.256 0.112 96.064

Notes: Reported statistics refer to the main estimation sample: 5,053 observation over the period 2001-2008. IHS = inverse hyperbolic sine
transformation: IHS(x) = In(x + vx? + 1)



Table 3: Fixed effects estimates with making or planning an inter vivos transfer (DPLAN) as the

dependent variable

Probability that at least one child is credit constrained (PCC)
Number of children

Number of children squared

Number of grandchildren

Partner present in the household

Age of the oldest child

In poor health (self-reported)

IHS total earnings

[HS net financial wealth

IHS net real wealth (includes housing wealth)
Employed or self-employed

Unemployed and looking for work

Save to cover unforeseen expenses

Number of observations
Number of individuals

6] 2)
p.e. p.e.
(s.e.) (s.e.)
0.811** 0.812**
(0.383) (0.379)
0.096** 0.096**
(0.045) (0.045)
-0.016*** -0.016%**
(0.006) (0.0006)
0.006 0.006
(0.004) (0.004)
-0.050 -0.047
(0.079) (0.079)
-0.004 -0.003
(0.005) (0.005)

0.036*
(0.019)
0.002
(0.002)
-0.001
(0.002)
0.001
(0.001)
-0.018
(0.028)
-0.090**
(0.044)
0.001
(0.0006)
5,053 5,053
1,465 1,465

Notes: PCC=Probability offspring buys first home. All specifications include a full set of year dummies, regional dummies, and a quadratic term
in age to account for nonlinear age effects. Out of the labor force is the reference category for the employed and the unemployed dummies. IHS =
inverse hyperbolic sine transformation: IHS(x) = In(x 4+ Vx? + 1); p.e. = parameter estimates; s.e. = standard errors, clustered at the household

level. *** p < 0.01, **p < 0.05, * p < 0.1.
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Table 4: Alternative specifications

Probability that at least one child is
credit constrained (PCC)

Interaction PCC with planned bequest
Interaction PCC with financial wealth
Planned bequest (0-1 variable)
Number of children

Number of children squared

Number of grandchildren

Partner present in the household

Age of the oldest child

In poor health (self-reported)

IHS total earnings

[HS net financial wealth

[HS net real wealth

Employed or self-employed
Unemployed and looking for work
Save for unforeseen expenses

Number of observations
Number of individuals

6] ) 3) “4)
Interaction PCC & Interaction PCC &  Only primary Longer panel
bequest wealth respondent (1993-2012)
p.c. p-e. p.c. p.c.
(s.e.) (s.e.) (s.e.) (s.e.)
0.786** 0.824** 0.608 0.726%**
(0.385) (0.387) (0.442) (0.212)
0.195
(0.321)
0.033*
(0.019)
0.074%**
(0.022)

0.097** 0.092%* 0.123%* 0.045%*
(0.045) (0.045) (0.052) (0.023)
-0.016%** -0.015%** -0.020%*** -0.007**
(0.006) (0.006) (0.007) (0.003)
0.005 0.006 0.007 0.007*
(0.005) (0.004) (0.004) (0.004)
-0.049 -0.046 -0.044 -0.013
(0.079) (0.079) (0.080) (0.044)
-0.004 -0.003 -0.005 -0.005
(0.005) (0.005) (0.007) (0.004)
0.034* 0.036* 0.049%* 0.031**
(0.020) (0.019) (0.025) (0.015)
0.001 0.002 0.004* 0.001
(0.002) (0.002) (0.002) (0.001)
-0.001 -0.001 -0.002 0.000
(0.002) (0.002) (0.002) (0.001)
0.001 0.001 0.002 0.001
(0.001) (0.001) (0.002) (0.001)
-0.012 -0.019 0.008 -0.006
(0.028) (0.028) (0.037) (0.023)
-0.087* -0.092%* -0.088* -0.087**
(0.045) (0.045) (0.053) (0.043)
0.001 0.001 0.008 0.000
(0.006) (0.006) (0.007) (0.004)
5,053 5,053 3,760 10,389
1,465 1,465 1,187 3,043

Notes: PCC=Probability offspring buys first home. All specifications include a full set of year dummies, regional dummies, and a quadratic term
in age to account for nonlinear age effects. Out of the labor force is the reference category for the employed and the unemployed dummies. In
column (1) it is added among the explanatory variable a dummy that takes value 1 if the respondent is planning to leave a bequest and its
interaction with PCC. In column (2) includes an interaction with total wealth. When constructing these interaction terms, the variables are taken
in deviations from their means..In columns (3) and (4), the model is estimated using a subsample containing primary respondents only and on a
full sample covering 1993-2012, respectively. IHS = inverse hyperbolic sine transformation: IHS(x) = In(x + vx? + 1); p.e. = parameter
estimates; s.e. = standard errors, clustered at the household level. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5: Alternative dependent variable

Probability that at least one child is credit constrained (PCC)
Number of children

Number of children squared
Number of grandchildren

Partner present in the household
Age of the oldest child

In poor health (self-reported)

IHS total earnings

IHS net financial wealth

IHS net real wealth

Employed or self-employed
Unemployed and looking for work
Save for unforeseen expenses

Number of observations
Number of individuals

(1 2) 3
Only currently  Substantial Amount
transferring transfers transferred
(in €1000)
p.c. p.c. p-e.
(s.e.) (s.e.) (s.e.)
0.767** 0.637** 231.191**
(0.325) (0.304) (107.386)
0.033 0.028
(0.031) (0.028)
-0.005 -0.004
(0.005) (0.005)
0.001 0.001 -0.191
(0.002) (0.002) (1.716)
-0.061 -0.052 4.506
(0.052) (0.061) (3.888)
-0.003 -0.004 1.748
(0.004) (0.004) (6.460)
0.016 0.009 -4.360
(0.015) (0.014) (2.733)
-0.001 -0.001 -0.169
(0.001) (0.001) (0.400)
0.001 0.001 0.003
(0.001) (0.001) (0.240)
0.001** 0.001* -1.900
(0.001) (0.001) (2.082)
-0.013 -0.002 2.756
(0.021) (0.019) (5.501)
0.002 0.060
(0.020) (0.040)
0.003 0.003 -0.376
(0.004) (0.003) (0.795)
5,053 5,053 117
1,465 1,465 66

Notes: All specifications include a full set of year dummies, regional dummies, and a quadratic term in age to account for nonlinear age effects.
Out of labor force is the reference category for the employed and the unemployed dummies. In column (1) the dependent variable takes value 1
only if the parent is transferring at the time of the interview. In column (2), the dependent variable equals 1 if the parent is making transfers and
the transfers to family members are over 10,000 euros per year; In column (3) the dependent is the amount transferred to children, family and

friends (IN39), conditional on being transferring to children at the time of interview (PLAN=2). IHS = inverse hyperbolic sine transformation:

IHS(x) = In(x + Vx? + 1); p.e. = parameter estimates; s.e. = standard errors, clustered at the household level. *** p < 0.01, ** p < 0.05, *

p <0.1.
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Table 6: Alternative proxies for credit constraints

(1 (2) (3) 4)
Baseline  Intersection first Union first  First child
(First home) home & first home & first

child child
p.c. p-e. p-e. p-e.
(s.e.) (s.e.) (s.e.) (s.e.)
Number of children 0.096** 0.092%* 0.092%** 0.089%*
(0.045) (0.046) (0.045) (0.045)
Number of children squared -0.016%*** -0.014** -0.015%** -0.014%**
(0.006) (0.006) (0.006) (0.006)
Number of grandchildren 0.006 0.005 0.006 0.006
(0.004) (0.004) (0.004) (0.004)
Partner present in the household -0.047 -0.046 -0.048 -0.048
(0.079) (0.079) (0.079) (0.079)
Age of the oldest child -0.003 -0.003 -0.003 -0.003
(0.005) (0.005) (0.005) (0.005)
In poor health (self-reported) 0.036* 0.036* 0.036* 0.036*
(0.019) (0.019) (0.019) (0.019)
IHS total earnings 0.002 0.002 0.002 0.002
(0.002) (0.002) (0.002) (0.002)
IHS net financial wealth -0.001 -0.001 -0.001 -0.001
(0.002) (0.002) (0.002) (0.002)
IHS net real wealth 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
Employed or self-employed -0.018 -0.008 -0.014 -0.011
(0.028) (0.028) (0.028) (0.028)
Unemployed and looking for work -0.090%** -0.082* -0.089%* -0.086**
(0.044) (0.044) (0.044) (0.044)
Save for unforeseen expenses 0.001 0.001 0.001 0.001
(0.006) (0.006) (0.006) (0.006)
PCC measures
Probability at least one of the children buys a first home  0.812%%*
(0.379)
Probability at least one of the children has first child 9.557%%*
and one of the children buys first home
(4.434)
Probability at least one of the children has first child or 0.504**
one of the children buys first home
(0.241)
Probability at least one of the children has first child 0.726*
(0.433)
Number of observations 5,053 5,053 5,053 5,053
Number of individuals 1,465 1,465 1,465 1,465

Notes: All specifications include a full set of year dummies, regional dummies, and a quadratic term in age to account for nonlinear age effects.
Out of the labor force is the reference category for the employed and the unemployed dummies. IHS = inverse hyperbolic sine transformation:
IHS(x) = In(x + Vx? + 1); p.e. = parameter estimates; s.e. = standard errors, clustered at the household level. *** p < 0.01, **p < 0.05, * p <
0.1.

32



APPENDIX

1 No inter vivos and no credit constraints

We assume there are no inter vivos (i.e., R; = 0 Vs) and each generation faces no credit
constraints and can borrow against future earnings and bequests. In this case, generation t
maximizes its utility V; with respect to the choice variables cq¢, Co¢41, At) bry1:

max  u(cye) + u(Cae1) + aViyq, (%a)
C16.C2t+140De+1

subject to the following constraints:

Cit = Y1e — Aes (9b)
Cot+1 = Yar+1 + Ar + by — biyq, (9¢)
byyy = 0. (9d)

We assume lir% u'(x) = oo, which rules out corner solutions at zero consumption. Then, from
X—

constraints (3) and (4), it follows that
A € (=Yat+1 — b, y10), (10)

meaning that generation t can borrow in period 1 from bequest b, to be received in period 2.

Because the choices related to the transfers of generation t affect the behavior of the
subsequent generation, a transversality condition is needed to solve the model by backward
induction (Kamihigashi, 2008). That is, t = T is such that the transfer b from generation T — 1
to generation T is optimal. Then, conditional on b, the maximization can be solved for
generation T — 1 and then backwards for each previous generation.

Here, the optimality of by implies that generation T — 1 maximizes its utility only with
respect to ¢;7—4 and c,t, or equivalently with respect only to Ar_4. This leads to consumption

smoothing:
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_ __ Y1iT-1tYor+br-_1-b7T
Ci7—1 = Cor = 2 . (11)

The value of Ar_; at the optimum thus depends on the bequest br_; that generation T — 1

receives from generation T — 2:

__ Y1T-1—Y2rtbr—bT_1
Ar_1 = 5 . (12)

Generation T — 2 anticipates that generation T — 1 will optimize its own utility, taking bequest
by_4 from generation T — 2 as given. Ar_; at the optimum is a function of (exogenous) earnings
only and a choice variable of generation T — 2; that is, br_;. Hence, the utility of generation T —
1, Vr_4, is a function of the generation T — 2 choice variables only. Formally, it means that
generation T — 2’s optimization problem can be rewritten by adding A;_; to the choice variables

and adding in the constraints on generation T — 1:

Vr_o(br_3) = o DAX u(cir—2) + u(car-1) + alu(cir—1) +ulczr)l,  (13a)

T-2,AT-1,b7-1

subject to
Cir-2 = Y1r—2 — Ar-2, (13b)
Cor-1 = Yor-1 + Ar—2 + br—3 — br_4, (13¢)
br_1 =0, (13d)
Cir-1 = Y1r-1 — Ar-1, (13¢)
Cor = Yor + Ar—1 + by — br. (13f)

From the first order conditions, it follows that

_o+bp_1—Yar_1—bp_
Ap_y = Yir-2+bT 123’2T 1~br 2, (14)
which leads to consumption smoothing:

Cir—2 = Cor—1 =

Yir—2+Y2r-1+br—2—b1-1 (15)
5 .

Note that V;_, at the optimum depends directly on the choice variables of generation T — 2 (i.e.,
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by_1) and only indirectly on those of generation T — 3.
Likewise, V; at the optimum depends on the generation t choice variable b;,; and on the choice
variables of generation t — 1 (i.e., b;):

Ve = u(cy) + u(Cars1) + aVip1(besq) (16)

In equilibrium then each generation smooths consumption:

_ _ YittYat+1+be—beya
Cit = Cot41 = 2 . (17)

2. Proof of the theorem in Section 2
The Lagrangian function corresponding to optimization problem (6a)-(6h) is equal to

L =u(—Ar+Reo1 — Re) + u(Y2e41 + Ae + by — bryq)
+a[u(}’1t+1 —Apy1 Ry — Reyq) Yt uaesz + Aevr + beir — beip) + aVieya (Riyq, bt+2)]
Fier1(bre1) +Ve(R) + Ae(Ar + Yors1) + Aer1 Qe + Vors2).

From the first order conditions, it then follows that

u'(cip) = U (Ce41) + At © U (cqe) = W (Coe41) (1 + A7), (18a)
au'(Crp41) = QU (Copy2) + Aep1 © AU (C1pp1) = W (Coep2) (@ +A141),  (18b)
U (Car41) = AU (C2e42) + Bev1 © W (Cara1) = W (Care2) (@ + Ui1), (18c)
u' (1) = au'(c1e41) +ve © U (cy) = u' (e (@ + V), (18d)
At

where A7 = for T = t,t + 1 denote rescaled Kuhn-Tucker multipliers corresponding to

u’(c27+41)
the two credit constraints (40); and {1 = Uee1/U (Cor42) and vi = vi/u'(c1441) are the
rescaled Kuhn-Tucker multipliers corresponding to the nonnegativity constraints (6f) and (6g).
Equations (18a) to (18d) imply the following relation between these four rescaled Kuhn-Tucker

multipliers:

(a+Ai1q) _ (a+pieq)
a(1+1y)  (a+v)) (19)
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Equation (19) rules out the possibility that only one of the four inequality constraints in (6f),
(6g), and (6h) is binding. If that was the case, only one of these multipliers would be positive
with the others equal to zero, so (19) would be violated. Equation (19) also rules out the
following two cases:
At > 04041 = O3 piyq > 05vg =0,
Ap = 0; 4541 > O3 pipq = 05v7 > 0.
At the same time, generation t + 1 can be neither credit constrained (A1 = —Vat42, At41 > 0)
nor a bequest nonrecipient (by;; = 0, uf,, > 0) because, according to equation (6€) (Cyt42 =
—b;,, < 0), in the latter case, generation t + 1’s period 2 consumption would not be positive.
There are thus no admissible solutions in which generation ¢ smooths consumption while
generation t + 1 is credit constrained. In fact, based on a dynamic programming argument, no
successive generations from t + 2 onward can be credit constrained.
Finally, because Ry = b; = 0, equation (7a) holds for t = 1, meaning that generation 1 is not
credit constrained and smooths consumption. Likewise, based on the previous argument,
successive generations are also not credit constrained.'? Hence, after ruling out all the
inadmissible cases, we find that at the optimum, either
c1e = Catv1(At = 0); C1pp1 = Coe42(Ai41 = 0); beys > 0(Ugyr = 0); R > 0(vy = 0)
or
C1t = C2e41(At = 0); Cipq1 = Cop42(Ai41 = 0); beyq = 0(Uz4q > 0); Ry = 0(v{ > 0). Thus, all

generations smooth consumption, and the first best solution is restored. m

13 It should further be noted that even though R, = b; = 0 is a natural choice, any combination of Ry and b, that

satisfies equation (41a) would allow generation 1 to smooth consumption.
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