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Abstract

The paper uses an OLG model to study the interaction between policies designed
to ensure the sustainability of the pension system, i.e. child allowances and pen-
sions policies, and grandparental childcare. We find that the rise in grandparenting
negatively affects the elderly labour supply hampering the impact of pension poli-
cies designed to raise the retirement age and lengthen working lives. Then, we intro-
duce child allowances and find that the impact of child allowances on the fertility
rate is influenced by the efficiency of grandparenting in reducing child-rearing costs.
Child benefits have a positive impact on fertility only if grandparenting is not very
effective at reducing childcare costs. This suggests that the role of grandparents in
various countries may partly explain the inconsistency in empirical evidence on the
relationship between child benefits and fertility rates. The study also finds that child
benefits have a positive impact on the elderly labour supply when grandparenting is
efficient.
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1 Introduction

In our ageing society, grandparents play a crucial role in providing childcare, espe-
cially for working mothers, as a common solution to the problem of childcare needs
in many countries. Empirical evidence has demonstrated the significant impact of
grandparental childcare on families and the labour market, with studies such as
Laughlin (2010) finding it to be a significant source of childcare in the USA, where
a quarter of children aged below five benefit from grandparent provided childcare
as their main source of day care, and Stella (2017) who finds it to be an important
determinant in European countries of children’s decisions to leave the parental home
and start their own family.

According to the 2004 Survey of Health, Ageing and Retirement in Europe (
Barsch-Supan, 2019) in eleven European countries’ in 2004, 68% of agents between
the ages of 55 and 70 are grandparents®> and about 63% of grandparents state that
they look after their grandchildren regularly or occasionally. Of these about 16% take
care of at least one of their grandchildren on a daily basis, while about 30% do so on
a weekly basis. Grandparenting may be an important source of childcare, especially
in the context of low public expenditure on childcare. As shown in Fig. 1, in fact, for
most of the countries considered, the share of public spending devoted to childcare
is relatively low.

At the same time, in ageing economies, the need for the financial sustainabil-
ity of pensions systems has led many governments to implement pension policies
including raising the retirement age or encouraging agents to work longer. Stylized
facts suggest a trade-off between grandparenting and labour force participation (see

Fig. 1 Public expenditure on 2.0
childcare and early education
services, per cent of GDP, 2019
Source: OECD Family Database
(http://www.oecd.org/social/ 1.5
family/database.htm)
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' Austria, Belgium, Denmark, France, Germany, Greece, Italy, the Netherlands, Spain, Sweden and
Switzerland.

2 Grandparents are individuals with at least one grandchild.
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Figs. 2 and 3). In particular, as shown in Fig. 2, labour force participation rates and
the share of non-grandparents between the ages of 55 and 70 decline monotoni-
cally, whereas the shares of grandparents and the retired rise. Figure 3 shows that
the employment rates of grandparents between the ages of 55 and 64, which are
lower than the employment rate of non-grandparents in the same age range. Over-
all the employment rate among all grandparents between the ages of 55 and 70 is
about 28%, whereas the employment rate of non-grandparents across this age range
is about 51% (see also Backhaus and Barslund, 2021). In addition, the time that
employed grandparents devote to taking care of at least one of their grandchildren,
both on a daily basis and on a weekly basis, is significantly lower than that allocated
by retired grandparents (see Table 1 ).

In this paper, we focus on the interaction between policies designed to
ensure the sustainability of the pension system, i.e. child allowances and pen-
sions policies, and grandparental childcare, which is a poorly understood subject.
In particular, we fill this gap by exploring the interplay between grandparental
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Table 1 Time with

Employed d- Retired
grandchildren. Source: SHARE p;lfn?ze gran g:arlgp ar-
2004 (Release 7), authors’ ents
calculations

Share who care daily 0.031 0.124
Share who care weekly 0.099 0.196

childcare, child allowances and pensions, and their implications for fertility and
the elderly labour supply. The analysis is based on a dynamic overlapping genera-
tions model, where agents live through three periods, can decide when to retire in
the last period, and fertility is endogenous.

The two most relevant papers related to our study are by Miyazawa (2021,
2016). Miyazawa (2016) examines the impact of child allowances on fertil-
ity, taking into account that fertility rate is a joint product of both parental and
grandparental childcare. The findings suggest that small child allowances can
increase fertility rate in situations where there is little initial parental childcare,
but in situations where grandparental childcare features as a key factor in the
decision of a couple to have children, child allowances can actually reduce the
fertility rate. Similarly, Miyazawa (2021) analysed the interaction among grand-
parenting, fertility rate, elderly labour, and public pensions using a three-period
overlapping-generations model in which grandparents allocate time to work and
informal childcare or grandparenting. The study suggests that increasing the pen-
sion contribution rate increases grandparenting, and elderly labour force partici-
pation rates are negatively (positively) related to the fertility rates in countries
with small (large) public pensions.

Our paper is more related to Miyazawa (2021) to which we add a mandatory
retirement scheme and child allowances. This framework enables us, first, to
focus on the link between grandparenting and the elderly labour supply and there-
fore on the impact of pension policies designed to raise the retirement age. The
role of grandparents as an important form of affordable childcare for parents, and
its implications regarding, for example, the decision to have a child or of moth-
ers to work has received considerable attention in many studies (see for example
Hank and Buber, 2009; Bratti et al., 2018). The link between grandparenting, the
elderly labour supply and the effectiveness of recent pension reforms, on the other
hand, has received little attention. In this paper, in accordance with empirical evi-
dence, we find that the rise in grandparenting negatively affects the elderly labour
supply (see Rupert and Zanella, 2018, Backhaus and Barslund 2021). This sug-
gests that in scenarios where grandparenting is the main source of childcare the
impact of pension policies designed to raise the retirement age and/or lengthen
working lives can be thwarted (see for example Van Bavel and De Winter, 2013).
From this point of view, our study is strictly related to the literature on pensions
that show how the overall impact of flexible retirement on the elderly labour sup-
ply is unclear and in some cases is the opposite of what could be expected (for a
detailed analysis of this point, see Borsch-Supan et al., 2018; Price et al., 2018).
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Second, we focus on the impact of the size of pensions on the birth rate, grand-
parenting and the elderly labour supply. According to the empirical evidence the
increase in the social security tax rate unambiguously lowers the elderly labour
supply. The link between social security and the birth rate is not a new topic
(see, for example, Ehrlich and Kim, 2007 and Zhang and Zhang, 1998); how-
ever, we emphasize the indirect impact of the size of public pensions on fertil-
ity rate through grandparenting which is less often discussed. In fact, we show
that an increase in the pension contribution rate has, on the one hand, a direct
negative income effect, and on the other hand, it has an indirect positive effect
through grandparenting, which in turns increases with respect to the payroll tax
rate. Thus, if the elasticity of grandparenting with respect the payroll tax rate is
sufficiently high, the increase in the size of the public pension system positively
affects the birth rate.

Finally, we consider how the allocation of government funds between child allow-
ances and pensions can affect the sustainability of the pension system. In particular,
our focus is on how the introduction of child allowances may act as a substitute for
grandparental care, and therefore through this channel how it may affect the elderly
labour supply. The idea derives from recent empirical evidence (see Havnes and
Mogstad, 2011, Backhaus and Barslund, 2021, Floridi, 2022) suggesting that public
childcare may crowd out informal care, such as grandparental care. From this point
of view, our paper is also related to the paper of Chen and Miyazaki (2018) that
investigates the impact of PAYG pension systems and child allowances on fertility,
the elderly labour supply and welfare albeit in a setting without grandparenting.

There are two main new results from the introduction of child benefits. Firstly,
in the optimal retirement scenario, the effect of child benefits on fertility rate is
non-monotonic and contingent on the efficiency of grandparenting in reducing
child-rearing costs. If the efficiency of grandparenting is sufficiently low fertility
increases, otherwise it declines with child benefits. This is because this benefit has
a direct positive income effect on fertility but also an indirect negative effect, since
it decreases pensions and encourages the elderly to retire later, thus reducing grand-
parenting. When grandparenting is efficient the latter effect prevails and the birth
rate declines. Given that the empirical evidence on this topic is inconsistent, this
result of our theoretical analysis offers a possible explanation based on the different
role of grandparents in the various countries. Thus, in economies where individu-
als can more easily rely on their parents to take care of their children, such as some
developing countries where co-residence with grandparents is more frequent, one
would expect the overall effect of a child benefit on fertility to be negligible or nega-
tive, whereas this effect is most likely positive in developed countries. Secondly,
child benefits might have a positive or negative impact on the elderly labour sup-
ply, again depending on how effective grandparenting is in reducing childcare costs.
When grandparenting is effective this impact is positive, whilst the effect could be
ambiguous when grandparenting is less effective. However, in our simulation, under
reasonable parameters, this effect is always positive, thus implying that child ben-
efits may act as a substitute for grandparenting and therefore that population ageing
could be contrasted with a child benefit, due to both the impact on the birth rate,
especially in more developed countries, and on the elderly labour supply.
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The rest of the paper is structured as follows. Section 2 presents the model, and in
Sect. 3 we study the effects of pension policies and child benefits. Section 4 sets out a
numerical analysis followed by some concluding remarks.

2 The basic model

We consider a small open economy populated by overlapping generations of people
who live for three periods: childhood, adulthood and old age. In the first period agents
make no decisions; in adulthood individuals work full-time and raise their children. In
old age, they allocate their time between working and grandparenting and when they
retire they benefit from a state-funded PAYG pension scheme.

2.1 Production

Production occurs according to a constant-returns-to-scale technology, using labour L,
and physical capital K,. Assuming a Cobb-Douglas production function, output pro-
duced at time ¢ is:

Y, = AK°L™", (1)

where a € (0, 1) and A > 0 is a technological parameter.

Labour supply in each period ¢ is given by the labour supplied inelastically by young
workers, i.e. N, and the labour supplied by the elderly, i.e. A[,N,_; where [, is the endog-
enous labour supply during old age and the parameter A € (0, 1) captures the produc-
tivity of elderly labour (see Aisa et al., 2012, Nishimura et al., 2018 and Hirazawa and
Yakita, 2017). Given N, = n,_;N,_,, the total amount of labour at time ¢ is therefore
given by:

L,=N,_, (nt—l + Mt) 2)

With perfectly mobile capital the interest rate is equal to the world interest rate r,
which is assumed to be constant over time. Thus, given a constant-returns-to-scale
technology, both capital per unit of effective labour and wage are fixed and constant
over time.

2.2 Households

An adult in period ¢ (and therefore elderly in period 7 + 1) derives utility from con-
sumption in adulthood, i.e. ¢}, the number of children n,, from consumption in old age,
Le. ¢/ , and the time devoted to grandparenting lﬁ \+ During this time the individual is
retired and receives a PAYG pension. Therefore, the utility function is given by:

U'=Inc) +6lnn, + pllnct, +8In( )], 3)

t+1
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where g € (0, 1) is the overall weight attached to utility in old age, 6 € (0, 1) is the
weight of time spent on grandparenting and 6 reflects fertility preferences.

As adults, parents allocate their wages to consumption ¢, savings s,, raising their
children n, and paying a tax 7 in order to contribute to the PAYG pension scheme.
Thus the budget constraint of an adult agent in period ¢ is:

&= 1——qn’> 5
’ < TTew) T @)

where 0 < g < 1is the fraction of the parental wage required to raise each child and
¢(g,) is a function of grandparenting per child, g,, that decreases the cost of raising
children. In particular, we assume that ¢»(0) > 0 and ¢(g,) > 0.

In the third period, agents consume their savings, receive a pension benefit b,
over the period in which they do not work and when they do work their wage is
taxed in order to finance the PAYG scheme. Thus the budget constraint in old age is
as follows:

el =Rs,+ (1 =)wil + b (1 =1,)), 5)
where R is the rate of return on savings, /,,, is the elderly labour supply and the
parameter A € (0, 1) captures the productivity of elderly labour (see Afsa et al.,
2012; 2018 and Nishimura et al., 2017). In particular, we assume that the elderly
allocate their total time endowment, which for the sake of simplicity we normalize
to 1, to both working and grandparenting:

L=+l (6)

Following Miyazawa (2021) the time transfer within the family lﬁl is specified as:

lf,.] = 8- )

The government has to maintain a balanced budget and provides a PAYG social
security scheme. Thus, the revenue from taxing both the young, i.e zwn,N, and old,
i.e Twil, (N, is used to finance current retirement pensions. Thus pension benefits
are:

Tw(n, + Al )
by = z—z+1' (®)
- lt+l

Each household chooses n,, s, and g, in order to maximize the utility function (3)
subject to (4), (5) taking as given the wage, the interest rate, the pension benefit, the
tax rate and grandparenting received at time 7. The household maximization problem
is therefore given as:

3 Assuming ¢(0) = 1, the fraction of the parental wage required to raise each child becomes fixed as
is usual in the literature (see, for instance, Wigger, 1999; Boldrin and Jones, 2002 and Fanti and Gori,
2014).

@ Springer



1676 G. P. Cipriani, T. Fioroni

max U' =In¢) +0Inn, + plinc),, +61n(n,g,, )], ©)
NS1:8 141

After substituting for b, | from Eq.(8), optimal consumption, fertility and granpar-
enting per child at an interior solution are given by:

w(l —7)(R+ 1)

‘T RO+ 0+ P+ (10
(I -7)(R+ 1)p(g,)0

" = , (1)
Rq[1+ 6+ A1 + 6)]

r  qR{z[A(1 + 0+ p) — PSR] + BS(R+ A)}
81 =75+ . (12)
A 0(4 + R)A1 — 7)p(g,)
Thus from Egs. (6), (7), (11) and (12) the optimal level of the elderly labour supply
is given by:

(I = ){qR[A( + 0 + p) — fRS] — 70(A + R)p(g,)}

it = GRAL+ 0+ B(1 +0)] ' (13)

Some calculations show a positive net wage in old age i.e (1 —7)Aw —b,,; > 0.
Equations (10) and (11) indicate that a higher productivity of the elderly labour sup-
ply positively affects consumption and fertility via a positive income effect Mizuno
and Yakita (2013). Moreover, in accordance with Aisa et al. (2012) and Hirazawa
and Yakita (2017), Eq.(13) shows, that in the absence of pension benefits agents
choose to supply labour in old age if A is sufficiently high.

From Eqgs. (11) and (13) it is evident that an increase in received grandparenting
positively affects fertility since it lowers the cost of raising children. From Eqgs. (11)
and (12), it follows that the total time devoted to grandparenting in period ¢ + 1, i.e.
n,8,. increases with respect to grandparenting in the previous period, i.e. g,, and
therefore, the elderly labour supply decreases. In particular, when received grand-
parenting is sufficiently high, i.e ¢(g,) > qﬁ(:gt) =qR[A(1 4+ 6 + ) — RB5]/TO(R + A)
a corner solution for the elderly labour supply arises. The negative relationship
between the elderly labour supply and grandparenting is in accordance with empiri-
cal evidence (see for example Rupert and Zanella, 2018; Frimmel et al., 2022).

In many countries, agents cannot freely choose their retirement age because it is
set by the government. This means that agents in old age work for a fixed amount of
time . For the sake of simplicity we normalize [ to zero, in other words we assume
that agents retire at the onset of old age and therefore devote their time entirely to
grandparenting. i.e g, = 1/n,* In the case of this mandatory retirement, optimal
choices are therefore given by:

4 The assumption of 7 > 0 complicates the analysis but does not affect the qualitative results.
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O wqR(1 — 1)
"0+ f+ OR - t(g)0 (14)
R(1 —1)0
(1 - DBb(g,) s

T 0T f+ OR — th(g)0

where we assume:
Assumption 1 ¢(g,) < g(1 + p + O)R/76.

The results in this case are, of course, identical to those obtained in an optimal
retirement scheme in the case of a corner solution with full retirement. From Eq.
(15) it is easy to note that as in the case of optimal retirement, fertility increases with
respect to grandparental childcare.

We can summarize these results in the following proposition:

Proposition 1 Grandparenting has a positive effect on fertility in both retirement
schemes whereas it has a negative effect on the elderly labour supply.

Note that these results are in accordance with propositions 2 and 4 in Miyazawa
(2021).

2.3 Dynamics of Grandparenting

In this subsection, we focus on the dynamics of grandparenting for the two PAYG
retirement schemes as defined in the previous section, i.e. mandatory retirement and
optimal retirement. In the case of mandatory retirement, from Egs. (6), (7) and (15),
the dynamic equation for grandparenting is given by:

_ gR(1 + 6 + p) — t0¢(g,)
S RO(1 — )¢(g,)

(16)

Simple calculations show that dg,,,/dg, < 0 which implies the existence of a unique
steady state, i.e. g),. If the elasticity of the grandparenting function ¢(g,) with
respect to g, in the steady state is sufficiently low, then the steady state is locally
stable (see Appendix 1 for technical details). The basic intuition behind this result is
that a low elasticity of the grandparenting function means that it is less effective at
reducing child-rearing cost, i.e. the curve (16) is flatter.

In the optimal retirement pension scheme the dynamic equation for grandparent-
ing is given by Eq. (12). In this case, we can see that dg,,,/dg, < 0, and therefore a
unique steady state exists, i.e. g;,,. Again, the equilibrium is stable if the elasticity of
grandparenting is sufficiently low (see appendix 1 for technical details).

Comparing the steady state level of grandparenting in each retirement scheme,
from Eqgs. (12) and (16), some calculations show that as long as an interior solution
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for the elderly labour supply arises i.e. ¢(g,) < d)(:g,) agents devote a higher fraction
of their time to grandparenting in the mandatory retirement scheme. This implies,
therefore, a higher steady state level of grandparenting in the mandatory scheme, i.e.
8ur > 8og- Summing up these results, the following proposition arises:

Proposition 2 In both retirement schemes a unique steady state exists, with a higher
level of grandparenting in the mandatory scheme. The equilibrium is locally stable if
the elasticity of grandparenting at the steady state is sufficiently low.

Comparing the two retirement schemes from Eqs. (8), (11), (13), (15) some cal-
culations show that the steady state level of pension payouts is higher in the free
retirement than the mandatory scheme (see Appendix 1). This suggests that although
the possibility of work in old age involves a lower steady state level of grandparent-
ing and therefore through this channel a lower fertility, the overall impact on pension
payout is nevertheless positive. However, as specified above, the rise in grandparent-
ing negatively affects the elderly labour supply and this suggests that in scenarios
where grandparenting is the main source of childcare the aim of pension policies
designed to raise the retirement age and/or incentivize agents working longer can be
thwarted (see for example Van Bavel and De Winter, 2013).

2.4 Effects of the public pension

In this section, we compare the impact of the pension contribution rate on the steady
state in the two retirement schemes. From Egs. (12) and (16), it can be seen that the
contribution rate has an ambiguous effect on the steady state level of grandparent-
ing in the mandatory retirement scheme, whereas it has a positive effect in the opti-
mal scheme. In the latter, in fact, a higher contribution rate lowers the opportunity
cost of time spent on grandparenting, leading agents to increase grandparenting (see
Miyazawa, 2021).

Conversely, in the former, grandparenting increases with respect to the contribu-
tion rate only when the raising cost of children is sufficiently high (see Appendix
1 for technical details). The intuition behind this result is that the contribution rate
has two opposite effects on fertility: a direct negative income effect because of the
fall in disposable income and an indirect positive effect through higher pension ben-
efits. When the raising cost of children is above a certain threshold, as in the case of
developed countries, the negative effect on fertility prevails and therefore grandpar-
enting increases. We can summarize these results in the proposition as follows:

Proposition 3 The rise in public pensions has an ambiguous effect on the steady
state level of grandparenting in the mandatory retirement scheme, whereas it has a
positive effect in the optimal one.

Regarding the impact of the tax rate on fertility in the optimal retirement scheme

from Eq. (11) we obtain, on the one hand, that an increase in the contribution rate
has a direct negative income effect and, on the other, it has an indirect positive effect
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through grandparenting. Simple calculations show that the contribution rate posi-
tively affects the fertility rate if the elasticity of grandparenting with respect the tax
rate is sufficiently high, i.e. €5, > 7/(1 — 7). Note that without grandparenting the
impact of the social security tax rate is unambiguously negative in accordance with
stylized facts (see Boldrin et al., 2015). Thus, we obtain the following proposition:

Proposition 4 The impact of the contribution rate on fertility is positive if the elas-
ticity of grandparenting with respect to the payroll tax is sufficiently high, otherwise
it is negative.

We now move on to see how an increase in the contribution rate affects the equi-
librium level of labour supply in old age. In particular, from Egs. (6) and (7) we
obtain:

9 +
f—/\ /-/R

ol . on* . 08" (17)

_— _g —n

or or or

where the contribution rate affects the elderly labour supply through two channels.
The first term involves an ambiguous effect of the contribution rate on the elderly
labour supply through fertility. The second term involves a negative substitution
effect, that is an increase in the payroll tax lowers the opportunity cost of grandpar-
enting leading to a reallocation of elderly labour from the labour market to grand-
parenting. In accordance with the empirical evidence (see for example Gruber and
Wise, 1998, Gruber and Wise, 2002) some calculations show that the second effect
always prevails.’ Thus, we obtain this proposition:

Proposition 5 The rise in the size of public pensions negatively affects the elderly
labour supply.

3 Introduction of child policies

According to the empirical evidence (see Havnes and Mogstad, 2011 and Backhaus
and Barslund, 2021 ) the provision of formal childcare may act as a substitute for
grandparental care. This therefore suggests that public support to child care may
stimulate elderly labour supply (see Floridi, 2022).

5 In particular from Eq.(13) we get:

g _ LRI +0+ ) = JRO] — 50+ R} = (1= 000+ B9 + e 52|

ot GRA[1 + 0 + B(1 + )]

where at the interior solution gR[A(1 + 6 + B) — fRSE] — (A + R)p(g*)(1 — ) > 0.
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From this perspective in this section, we focus on the impact of child allowances
on fertility, grandparenting and elderly labour supply. In particular, suppose the gov-
ernment provides a subsidy ¢, per child aimed at reducing q. The budget constraint
in adulthood, therefore, becomes®:

y qn,(l—e,)
=(1-r-T— )y,
“’ ( ) >W % (19)

In accordance with Kaganovich and Zilcha (1999) and Glomm and Kaganovich
(2008), we assume that the government devotes a fraction 0 < a < 1 of tax revenues
to social security benefits and a fraction 1 — a to child benefits. The internal alloca-
tion of government expenditure is therefore given by:

atw(n, + Al )

by = -1

: (20)

t+1

and:

A =-ayc(n, + M)

21
qntnt+1

€1 =
From the first-order conditions, optimal fertility, grandparenting and the elderly
labour supply at the interior solution are now given by:

A =-1)(R+NPg)0n,_; + R[1+ 0 + (1 +0)]t(1 —a)[A +n,_(1 — g, )]

! gR[1 + 0 + p(1 + 8)In,_,
(22)
_ art +Rﬁ5(l—r)+/l{ﬂ5[1—(l—a)‘r]+ar(1+9+ﬂ)}
S g M1 = (1 —a)][l + 6+ (1 +6)ln,
(23)
L= [A0+60+p)—RpsSIA—7) arn, 24)

T AL+ 0+ 80 +0)l-(1—-a)r] All-(1—-a)]

In the case of the mandatory retirement scheme, from the first-order conditions,
optimal fertility is given by:
_— R[(1=1)0¢(g,) + (1 + 6 + )1 —a)l
g qg(1+ g+ 60)R —ard(g,)0

(25)

From Eq. (25), in the case of mandatory retirement, the same considerations,
in the absence of child policies, apply to the existence and stability of long-term
equilibrium.

% In accordance with Miyazawa (2016), we consider the implementation of a child benefit pro-
gram designed to reduce the overall expenses associated with parental childcare at a rate of ¢,, that is
qe,(1 —¢,), where e, denotes parental childcare. This variable, along with grandparenting, plays a piv-
otal role in determining the fertility rate. Specifically, the fertility production function is given by
n, = f(e,, 8) = ¢(g,)e, (see also Apps and Rees, 2004).
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Regarding the optimal retirement scheme from Eqs. (22) and (23) a unique and
stable steady state exists, under reasonable parameter condition (see Appendix 1 for
technical details). In particular, from equation (23) we obtain g, = g(n,_;) which,
from Eq. (22) yields the dynamic equation for fertility n, = n(n,_,).

As shown in greater detail in Appendix 1, on,/odn,_; < 0 thus, in the phase dia-
gram (n,, n,_;), the curve intersects the 45-degree line at a single point. This indi-
cates the existence of a unique steady state level of fertility n* and accordingly a
unique steady state level of grandparenting g* and the elderly labour supply /*.

Let us now focus on the impact of child benefits for a given payroll tax rate on the
steady state of the economy. From Eqgs. (25) it is evident that child benefit positively
affects fertility and therefore lowers the steady state level of grandparenting in the
mandatory scheme.

In the case of the optimal retirement scheme, the impact of child benefits on the
steady state level fertility crucially depends on the efficiency of grandparenting in
reducing the cost of raising children i.e. ¢/(g).” In particular, in order to study the
effect of child benefits on the steady state level of fertility let’s focus on the right
hand side of Eq. (22). We can see that an increase in the child allowance has a direct
positive income effect and indirect effect trough grandparenting which, for a given
n,_;, decreases in relation to child benefits. Intuitively, an increase in child benefits
lowers the amount of total revenues devoted to pensions, leading to an increase in
elderly labour supply and therefore to a reduction in grandparental childcare. Some
calculations show that if ¢’(g) is sufficiently low, i.e. ¢'(g) < ¢(g), when child ben-
efits increase, the right hand side of Eq. (22) increases and therefore the steady state
level of fertility increases. (see Appendix 1 for a complete explanation of technical
details). On the other hand, if ¢’(g) is sufficiently high, i.e. ¢’(g) > ¢(g) the indirect
negative effect of child benefits through grandparenting prevails and therefore fertil-
ity decreases with respect to child benefits.

The non-monotonic impact of child allowances on fertility is in accordance with
the ample international literature, where there is no consensus on whether child ben-
efits impact on the fertility rate. Some contributions find a positive fertility response
to child benefit increases, whilst others show small or even negative effects. Gauthier
(2007) provides a survey of the international literature on the impact of family poli-
cies on fertility and suggests that the evidence either way is conflicting. For example
Gonzélez (2013); Cohen et al. (2013); Milligan (2005); Laroque and Salanié (2014)
find an overall positive fertility response to child allowances. Conversely Crump
et al. (2011); Baughman and Dickert-Conlin (2009); Riphahn and Wiynck (2017)
find an insignificant effect of child allowances on fertility. Finally, Francesconi and
Van der Klaauw (2007) find a negative effect on the birth rate.

An increase in the child allowance affects the steady state level of grandparent-
ing through two channels (see Appendix 1 for technical details). Firstly, as specified
above, an increase in child benefits, lowers the amount of total revenues devoted
to pensions, leading to an increase in the elderly labour supply and therefore to a

7 Various factors can affect the efficiency of grandparenting in reducing the rising cost of children such
as grandparents’ health and residing close to grandchildren or in-laws (see for example Garcia-Moran
and Kuehn, 2017).
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reduction in grandparenting. Secondly child benefits affect grandparenting through
fertility. The overall effect of child benefits on the steady state level of grandpar-
enting, therefore, is negative when ¢'(g) < ¢fg) whereas it is ambiguous when
P'(g) > ¢(g) (see Appendix 1). In fact, as explained above, when ¢’ (g) < ¢(g), fer-
tility increases with respect to child benefits and therefore the overall effect of child
benefits on the steady state level of grandparenting is negative. Conversely, when
P'(g) > ¢fg), fertility decreases with respect to child benefits and thus child benefit
has two conflicting effect on grandparenting, a direct positive effect and an indirect
negative effect through total tax revenues. It is possible to show that when the nega-
tive impact of child benefit on fertility is sufficiently high, grandparenting increases.

Finally, the impact of child benefits on the steady state level of the elderly labour
supply depends on the total time devoted to grandparenting. When ¢'(g) > ¢(g), as
discussed above, fertility decreases with respect to child benefits and some calcula-
tions show that the total time devoted to grandparenting decreases, thus the elderly
labour supply increases. On the other hand when, ¢'(g) < ¢(g), fertility increases in
relation to child benefits whereas grandparenting decreases thus, the overall effect of
child benefits on labour supply in old age is ambiguous (see Appendix 1 for techni-
cal details). We can summarize these results in the following proposition:

Proposition 6 In the case of inefficient grandparenting, the introduction of child
benefits increases fertility and lowers grandparenting, whereas the impact on the
elderly labour supply depends on the marginal effect of child allowances on fertility.
If it is sufficiently high, the elderly labour supply decreases otherwise it increases.

In the case of efficient grandparenting, child benefits lowers fertility and although
the effect on grandparenting is ambiguous, the elderly labour supply increases.

Thus the model does not always deliver unambiguous predictions about the
effects of the introduction of child benefits on grandparenting and the elderly labour
supply. For this reason, in the next section we turn to a numerical example.

4 Numerical exercise

In this section, we conduct a quantitative exercise to simulate the impact of changes
in public pensions and the introduction of child benefits under the two regimes both
in the transitional dynamics and in the steady state. We assume that one period
lasts 30 years. The output elasticity with respect to capital « is set at 0.3 as usually
assumed. The annual interest rate is set at 1.2% per year and therefore we obtain
R = 1.4 over a generation (30 years). Assuming that the productivity level A equals
2, the capital-labour ratio equals k = 0.3 and thus w = 0.98. Following Blackburn
and Cipriani (2002) the annual discount factor is set at 0.99 thus g = 0.74 over a
generation. The other preference parameters are 6 = 0.2 and 6 = 0.1. The child rais-
ing-cost, g, is set at 0.3, in accordance with the empirical literature which estimates
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that children’s resource share is usually between 20% and 30% of the household
budget (see Letablier et al., 2009 and Rees, 2001). According to Ferreira and de
Abreu Pessoa (2007) the rate at which labour productivity falls until the worker dies
is about 1.5%, thus we set as a benchmark A = 0.8. In accordance with Miyazawa
(2021), we specify ¢(g,) = ygf and distinguish between a scenario characterized by
a high efficiency of grandparenting in reducing the raising cost of children and a low
efficiency scenario. Thus we set y = 15 and » = 0.7. in the case of effective grand-
parenting and y = 5 and b = 0.1 in the case of ineffective grandparenting.

First, we consider the benchmark scenario characterized by a PAYG-pension sys-
tem and no child allowance, i.e. a = 1. Figures 4 and 5 compare, respectively, the
steady state values of the elderly labour supply and fertility in the case of mandatory
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retirement versus optimal retirement when the contribution rate increases from 0.15
to 0.5, in the two scenarios of efficient and inefficient grandparenting.

As shown in the previous section, in the mandatory retirement scheme, fertility
increases in relation to the contribution rate if the raising cost of children is below
a certain threshold i.e. ¢ < .5 With our set of parameters 7 is 0.46 in the case of
efficient grandparenting and 0.18 in the case of inefficient grandparenting. In the
free retirement scheme, in accordance with the theoretical results, fertility increases
with respect to the contribution rate if grandparenting is efficient whereas it declines
if grandparenting is inefficient. As shown in the theory, elderly labour supply always
declines with the contribution rate.

In Fig. 6, we analyse the impact of the contribution rate on welfare. In accordance
with Chen and Miyazaki (2018) welfare is defined as the agent’s lifetime utility in
the steady state. In the mandatory retirement scheme, both fertility and consump-
tion increase with respect to the contribution rate in the efficient scenario, resulting
in a rise in welfare. Conversely, the opposite occurs in the inefficient scenario. In
the optimal retirement scheme, opposing effects emerge: grandparenting per child
increases, consumption decreases, while the impact on fertility hinges on the effi-
ciency of grandparenting. Some calculations show that welfare increases if the elas-
ticity of the steady-state level of grandparenting per child with respect to the tax rate
is sufficiently high.® With our parameter settings, in the case of efficient grandpar-
enting, welfare is maximized when the tax rate is very low, i.e. 7 = 0.02. In the case
of inefficient grandparenting, welfare always decreases.

¥ In particular, assuming ¢(g,) = g’ then dn, /9t > 0if g < (1/R)*[0y /(1 + 6 + A)R].

K Specifically, assuming ¢(g) = yg’, the contribution rate has a positive effect on welfare if
€, > 7[1+0+p(1+6)]/(1 —1)0b+ p5(1 + p)].
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Fig. 8 Child benefit and elderly labour supply

Let us now consider the effect of the introduction of child benefits on the steady
state of the economy. In particular we consider 10 time periods, assume a constant
payroll tax rate 7 = (.15 over the entire period and set the introduction of child ben-
efits in period 3, i.e. a = 0.5 from period 5 onward. Figure 7 shows that, in the man-
datory retirement scheme, child benefits positively affect fertility in both scenarios.
In the optimal retirement scheme, on the other hand, fertility decreases with respect
to child benefits in the case of efficient grandparenting, whereas it increases in the
inefficient scenario.

Figure 8 shows that the introduction of child benefits positively affects the elderly
labour supply in both scenarios. In the efficient grandparenting scenario is the direct
result of the reduction in both of fertility and grandparenting. For inefficient grand-
parenting, conversely, this results suggests that the elasticity of fertility in relation
to child benefits is lower than the elasticity of grandparenting per child. Overall,
these results, are in accordance with empirical evidence which shows that the rise
in public childcare provision may act as a substitute for grandparenting, stimulating,
therefore, the elderly labour supply through this channel.
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5 Conclusion

This paper explores the interplay between grandparental childcare, child allowances
and pensions, and their implications for fertility and the elderly labour supply.

Our findings suggest that the introduction of child benefits may be helpful in
addressing the challenges posed by an ageing population. The effect of child ben-
efits on fertility is non-monotonic and contingent on the efficiency of grandparenting
in reducing child-rearing costs, and child benefits may have a positive or negative
impact on the elderly labour supply, again depending on the efficiency of grandpar-
enting. Our simulation results show that, under reasonable parameters, the effect is
always positive, suggesting that population ageing could be countered with a child
benefit.

The analysis could be extended along several lines. First, for the sake of simplic-
ity, we have assumed a small open economy, i.e. a partial equilibrium environment
with a given real interest rate. Second, we have used a common, but specific, func-
tional form for the utility function. Third, we do not consider the role of longevity
and morbidity in the elderly population. This last point, in particular, is quite rel-
evant in an ageing society and will be the subject of further analysis.

A Appendix
A.1 Steady state analysis

Differentiating Eq. (16) we obtain:

081 _  q(1+0+5)d'(g)

= 26
o5, 61— 0)g(s)"] (20
The steady state is locally stable if:
08141
—_— > —1. 27
98 8=8" @7
Thus from Eqs.(16) and (26), Eq. (27) holds if:
T09(g")
<l-———
%< T dr0+p) (28)

where ¢, is the elasticity of grandparenting in the steady state, i.e. ' (g*)g* /p(gh).
Assuming ¢(g,) = )/gi7 then condition in Eq. (28) is satisfied if the steady state level
of grandparenting is sufficiently low, that is:

. [a=bga+o+b]""
g <

Tyb

(29)
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For the case of optimal retirement, differentiating Eq. (12) we obtain:

081 _  qR{TA(L+ 6+ B) + BSIR(1 — 7) + A1} ¢'(8,)

9g 04+ R)A(1 — )lp(g)1 GO
Thus:
08,41
= —1.
agl &=g" - b
if:
O(A+ R)A(1 — “d(g*
(A+ R = 1)g"d(g") 32

€% < gR{tA(1 + 60 + p)+ Po[R(1 — 1) + A]}

A.1.1 Mandatory versus optimal retirement

From Egs. 8, (8), (11), (13), (15) the pension benefit in the optimal and mandatory
retirement scheme is, respectively:

_ TwRP(g)O(l - 7)
#1791+ B+ O)R — w(g,)0

(33)

and:

L A= D)I6(1 — DR + Diplg,) + Rgi(1 + f + 6) ~ K*qps]
1T 20(1 = DR + D(g,) + RIS — 1R + A1+ B + 0)7 + AB6)]

(34)

where some calculations show that both increases with respect to g, and the pension
benefit is higher in the optimal retirement scheme.

Let us denote by b}, and by, the steady state level of the pension benefit in the
two retirement schemes.

From Egs. (12) and (11) grandparenting at time ¢ can be written as:

B
8 =C+— (35)

n_

whereC = 7/A,B = gR{fS[R(1 — 1) + )] + Ar(1 + 0 + p)}/AgR[1 + 6 + p(1 + §)].
Thus the steady state level of grandparenting in the optimal retirement scheme can
be written as:

. B
8or=C+ (36)
OR

Let us define the steady state level of grandparenting in the mandatory retirement
scheme as:
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N 1
EMr = 37
. (37)
Thus g3, > &,z means that:
npp = Myr(Crgp + B) > 0 (38)

Given I = 1 — (Cny, + B) the steady state level of the pension benefit in the opti-
mal retirement scheme is given by:

1+ A= ACr, + B)

bpg = . (39)
OR Cn}.+B

Thus from Eq. (38) it follows that b7, > b} ..

A.2 Effects of public pensions

At the steady state eq. 16 yields:

. 1\ _(+8+0q 1
A-0(¢ - 5) = o "%

R
In the plane with g-axis, the left-hand side represents a positively sloped line which
passes a fixed point (1/R, 0). The right-hand side represents a negatively sloped
curve, which implies that there is a unique intersection. Denote the g-intercept of the
right-hand side by g:

(40)

@) =

1 0)qR 1 +6 + p)gR
(1+p+6)q =>§=¢‘1<( +0+ P > 4D

0 0

Thus if:

L1
> = 42
8> % (42)
when the contribution rate 7 increases, the left hand side rotates clockwise around
the fixed point. The intersection moves to the right, that is dg*/dz > 0. By contrast
if:

g< (43)

x|

as 7 increases, the intersection moves to the left, that is dg* /dz < 0.

A.3 Steady state analysis with child policies

From Eqgs. (22) and (23) grandparenting at time ¢ can be written as:
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&=C+ =S (44)
i
where C=ar/[l-(1-a)]i and
B={Rp6(1 —7)+ ApS6[1 — (1 —a)r] + Aaz(1 + 6 + )}
J{All = —a)7][1+60+ p(1+6)]}.
Thus from Egs. (22) and (44) we obtain the following dynamic equation for fertil-
ity at time #:

o (1 -ar
n=(1 n{Q¢@»+Eﬁt7;;55X} (45)

where O = Q(R + A)/{gR[1 + 6 + p(1 + 5)]} and:
A1+ 60+ p)— BSR

X =
n 1 +0+B(1L+0)] (46)
Thus from Eqs. (44) and (45) it is easy to see that dn,/on,_; < 0, in particular:
on, (1-1) [ 9¢(g) (I-ayr  A1+0+p) — poR
=T OB+ (47)
on,_, n 0g, gl -1 —-a)] [1+6+ (1 +0)]

t—1

Given that the curve intersects the 45-degree line at a point, there exists a unique

steady state n*.
The steady state is locally stable if:
on,

on,_y

> —1. (48)

n_y=n*

From Eq. (48) this condition holds if:

Q¢(n*) <1 + 9p(n*) n* > + (1 -7)(1 -a)
n* on*  ¢pn*) [1-(1-a)]n*

(49)

where assuming ¢(g) = yg”, if b < 1 this condition is always satisfied. In particular
from Eq. (44), if b < 1 we get:

op(n*) n*  Cn*+B(1-Db) >0

1+ =
on*  ¢(n*) Cn*+B (50)
A.4 Impact of child benefits
From Eq. (45) the impact of child benefits is given by:
on 1-1)X 1—17)0¢(g) 1
r (I-7)r7 o( 7) 8&) 1 51)

da  Al—(1—a)y]? A og, ql
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Let us define ¢(g) = 1/Q(1 — t)q From Eq. (51) it follows that if ¢'(g) < ¢fg) then
the right hand side of equation (45) decreases with respect to a, thus the steady state
level of fertility decreases in relation to a, that is child benefits positively affect the
steady state level of fertility. Conversely, if ¢'(g) > ¢(g) the steady state level of fer-
tility decreases in relation to child benefits.

From Eq. (44) the overall impact of child benefits on the steady state level of
grandparenting is given by:

ag* _ (1l —-1) + 1 [03 . on*

oa  Al—(l-ayc]? ne2 "l (52)

—n
da da
where:

0B _ _ (1—1)t[(1 + B+ 6)A — R3]
da  AMl+pA+6)+0][1-(1-a)7x]?

(53)

Thus if ¢'(g) < ¢(g) then on* /da < 0 and therefore dg* /da > 0, that is grandparent-
ing decreases with respect child benefits. Otherwise the overall effect is ambiguous.
From Eq. (44) the steady state level of the elderly labour supply is given by:

I'=1-n*C-B (54)

Thus the impact of a child benefit is given by:

O _ [0 .0 o8]
da da da da
where 0C/da > 0 and dB/da > 0. Thus if dn*/da > 0 it follows that d/* /da < 0,

that is child benefits positively affect the elderly labour supply. Conversely, if
on* /da < 0 the overall effect is ambiguous.

(55)
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