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1 Introduction

Many existing pay-as-you-go (PAYG) systems suffer from serious financing
problems. In some countries such as Italy, Japan, Germany, and Spain,
fertility has fallen below the replacement level, implying that returns on
contributions to the public pension system will be very low or even negative
in the next decades. The construction of the PAYG system in which the
active generation pays the pensions of the old generation may be blamed for
this development. Since the return on social security contributions depends
on average fertility in the economy, and not on individual fertility, a positive
externality of having children exists. Children are necessary for a sustainable
pension system, but raise the return to their parents’ contributions only
by a negligible fraction. Further, parents generally have to decrease their
labor supply to raise children. Therefore, in a Bismarckian system, in which
pensions are related to one’s own contributions, the pension of parents often
falls short of the pension of couples without children. Consequently, the
number of children is driven down by the social security system. Empirical
evidence for the negative impact of social security on fertility is presented in
Cigno and Rosati (1996), and Cigno et al. (2000).

This paper addresses the question of whether and how the public pen-
sion system should be reformed so as to overcome the distortions of fertility
decisions arising through a PAYG scheme. In order to keep the analysis
simple, we explore a framework of a small open economy with a stationary
technology. Thus, we ignore impacts of changing parameters of the PAYG
pension system on growth via savings and human capital investment, which
have been discussed in endogenous growth settings by Zhang (1995), Peters
(1995), and Wigger (1999). Our main focus is on incentive schemes which
make pensions contingent on fertility. This is done by dividing aggregate so-
cial security revenue into two components. The fraction of general pensions
is paid either at a flat rate (Beveridgean type) or according to individual
contributions (Bismarckian type). The remainder is spent on pensions con-
tingent on the number of children raised by an individual. Further, we explore
whether using child allowances, serving the same goal of influencing fertility,
are preferable to introducing a child factor into the pension formula.

One strand of the literature on pension reforms with the aim of overcom-
ing efficiency losses by influencing fertility, takes children as an investment
good. Children may, in principle, contribute to their parents’ old age income.
For example, Bental (1989) assumes that each child gives an exogenous trans-



fer to her parent. He shows that introducing public pensions proportional to
the number of children can achieve Pareto optimality in a closed economy
framework. In contrast, a child support will fail to realize this goal. Since the
distortion is caused by the wrong level of intergenerational transfers, it has to
be corrected by intergenerational transfers. Sinn (1998) stresses the function
of a PAYG pension scheme as an enforcement device to ensure sufficiently
high transfers from children to their parents. A collective PAYG system
in which pensions are unrelated to the contributions of one’s own children
depresses investment in the number and quality of children. Consequently,
Sinn suggests cutting pensions in proportion to the number of children that
are less than optimal.

We adopt the view of the mainstream literature which considers children
as a consumption good, where the number of children is an argument of the
utility function. van Groezen, Leers and Meijdam (2000, 2003) analyze the
option of introducing child allowances so as to internalize the externality and
generate a first-best outcome. The optimum child allowance is equal to the
present value of the child’s contribution towards the pension scheme. This
amount represents the net social gain of an additional individual given that
her pension will be financed by her children (Sinn, 2001). Another plausible
reform strategy is to decrease the PAYG contribution in combination with a
debt policy that compensates the first generation of pensioners. But as van
Groezen, Leers and Meijdam (2003) demonstrate, this reform would not be
Pareto improving. This outcome is based on the results of Verbon (1988),
Breyer (1989) and Fenge (1995) who have argued that this policy merely
replaces the implicit debt of the PAYG scheme by an explicit public debt
used for compensation. As the size of the debt does not change, the external
effect of an additional child, which enlarges the tax base to serve the explicit
debt, remains the same. Further, as Gaggermeier and Lucke (2002) show,
although the transition to a funded system raises fertility in the steady state,
it reduces the number of births on the transition path.

Kolmar (1997) takes the contribution rate to the PAYG system and the
share of fertility-related pensions as policy variables. He shows that corner
solutions constitute the optima. Either the PAYG scheme should be abol-
ished or the share of fertility-related pensions should be set to unity. These
results carry over to a two-country framework where individuals may migrate
in order to select the preferred pension scheme (Kolmar, 2001). A similar
message arises in Abio et al. (2002) who take the opportunity cost of rais-
ing children into account. They consider couples where only female labor



supply is a choice variable. The optimal PAYG pension scheme consists in
taxing male wage income and making the pension completely dependent on
the number of children.

We follow Abio et al. (2002) in modelling the opportunity cost of having
children. Mothers reduce their lifetime labour supply with an increasing
number of children, thus losing wage income. It has been doubted whether
the traditional negative relationship between fertility and female labor supply
is still valid. Observations from several OECD countries during the last two
decades even suggest a positive association (Ahn and Mira, 2002). However,
as Kogel (2002) argues, this perceived change of signs has to be interpreted as
a statistical artefact being caused by exogenous factors that simultaneously
influence both fertility and labor supply decisions. Indeed, a higher fertility
and an increased female labor supply can be observed at the same time during
a transition period with a steadily improving supply of child care facilities.
Kogel concludes that the negative association between the two has weakened
during the last decades but still exists.

In contrast to the main message of the literature, we find that PAYG
pensions which are completely dependent on the number of children will
not be Pareto-efficient. The reason lies in the fact that a higher share of
fertility-related pensions does not only stimulate fertility but also reduces
labor supply per capita. The latter impact reduces social security contribu-
tions and constitutes the only relevant externality in a scheme where the full
pension is contingent on the pensioner’s number of children. However, it is
always beneficial to introduce the child factor if the social security system
is of the Bismarckian type. This result also holds for the Beveridgean flat
pension type provided that fertility is relatively low.

Furthermore, if the choice is between extending the PAYG scheme by
a fertility-related component and introducing family allowances, the latter
yields higher welfare in situations of underinvestment, i.e. if the targeted
fertility rate falls short of the interest rate. Conversely, fertility-related pen-
sions are preferable in situations of overinvestment. This result mirrors the
Aaron condition (Aaron, 1966) representing a criterion on the welfare impact
of introducing PAYG pension schemes in a steady state. In contrast, if the
size of the PAYG scheme is taken as given, both instruments are equivalent
and can be regarded as perfect substitutes. Thus, the equivalence result of
van Groezen et al. (2003) carries over to the framework with opportunity
costs.

The remainder of the paper is organized as follows. Section 2 introduces
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the model. The comparative static analysis in section 3 reveals that raising
the fertility-related share of pensions always increases population growth and
generally reduces savings. However, savings may rise if the general pension
is contribution-related such that having more children reduces an individ-
ual’s income in every period. Section 4 discusses the choice of the efficient
child factor in the pension scheme. Section 5 discusses the question whether
fertility benefits should be paid within the pension system or, alternatively,
via child allowances. Section 6 concludes and indicates directions for future
research.

2 The basic model

We use a three-period overlapping generations model. For simplicity, we
consider a one-sex population consisting of females. In period ¢ the size of
the working population is N;. The growth factor of the young generation in
period t+1 is defined as Ny 1 /Ny = Tigy1. Note that this growth factor has to
be distinguished from n;,1, denoting the individual number of children of a
household working in period ¢. These children enter the labor force in period
t + 1. A generation lives for three periods. In the first period, an individual
lives with her parent, where necessary expenses are part of her parent’s con-
sumption. Introducing direct costs of children would complicate the notation
without affecting the main results. Clearly, direct costs of children are never
a source of an externality.

In the second period, the household works, earns a wage rate w; and
decides how much to save, s, and to consume, ¢;. Moreover, the household
chooses the number of children, ns, 1, that she will have in this period. In
order to simplify the analysis, n;,1 can be chosen from the set of non-negative
real numbers. Children increase the utility of the household, but also reduce
opportunities for earning wage income. We consider the loss in labour time
due to rearing children as the primary cost of having offspring. The reduction
of wage income is assumed to increase at least proportionally with the number
of children. Wage income is then given by [1 — f(n1)]w, with f(0) = 0,
f'(ngy1) > 0 and f"(ng1) > 0. Though this specification of labor supply
is clearly unreasonable for higher numbers of children, it reflects observable
patterns of families with up to three children. Furthermore, in the second
period the household has to pay contributions to the PAYG pension system
where the contribution rate is 7.



e+ s = (1= 1) [1 = f(raq1) . (1)

In the third period the household retires and consumes z;,1. Old age con-
sumption equals the sum of private savings multiplied by the interest factor
R¢yq, and the pension pyy.

Zt41 = Rep18e + Doy (2)

The utility function of the household Uf(ey, 2411, 44 1) 1s continuous, strictly
increasing in all three arguments and strictly concave. In order to keep the
notation simple, we assume the utility function to exhibit additive seperabil-
ity. Hence, the cross derivatives of the utility function are zero: Uy = Usyy =
Ups = Uy = U1z = Uz = 0.

The government runs a PAYG financed pension scheme. The contribution
revenues in period ¢+ 1 are used to finance the pension p;,; of the N, retirees
of generation t. The pension of a household depends, with a share a of the
contributions, on the number of children of the household and, with a share
1 — «, on the aggregate growth factor of the population. In the following we
call the policy variable « the child factor. The pension of an individual is
given by

Prrt = TenWir (1 = f<nt+2)) (1- Oé)ﬁwl%
t41

where 7, ; refers to the distribution of fertility rates in generation ¢, and

+angq |, (3>

1 — f(n,41) denotes labor supply per capita of the individuals working in pe-
riod t. Of course, as long as all individuals within a generation are identical,
we have f(ntﬂ) = f(n¢1). Note that 74wy (1 — j:(T]HQ)) is the average
contribution of an individual working in period ¢+ 1. The parent collects the
share « of the contributions of her ns; 1 children. The remainder is spent in
the general scheme in which 7,1 contributors finance one pensioner. In a
Bismarckian system, the pension fund is distributed according to contribu-

tions, being expressed by the factor %‘J];(M)Z Under a flat pension system
EAYES!

of the Beveridge type, the corresponding factor would always be unity. In a
Bismarckian PAYG system without a child factor (o = 0) the pension of a
household decreases with more children due to the declining contributions.



Inserting (1)-(3) into the utility function yields the maximization problem

Maz U{(1 = 70)[1 = frus)]we — s, (4)

Rip1se + Tewe (1 — f(049))
1- f:(ntJrl)
1- f(Tlt+1)

We assume that an interior solution to this problem exists. The economy
is large in the sense that the individual ignores the impact of her fertility

(1 = )y +angq |, Nyt

decision on average fertility and labor supply per capita in the country. The
first-order conditions determine the household’s optimal decisions:

US — —U1 —|- Rt+1U2 — 0, (5>
— / Opis1 -
Un = —U1<1 - Tt)wtf (nt+1) + UQa + U3 = 0, (6>
i+1
1 Opy 7 = S (e : :
with m = Tt+1wt+1<1 — f(T]t+2)) o — (1 — Oé)?’LH,llJ_}f(n—H»lL) n a Bis-
marckian system whereas gﬁ—tﬂl = Tywe (1 — f (Ney0))c if a Beveridge
t+

scheme is in place. The partial derivative of U with respect to its i’ argu-
ment is denoted by U;, while the derivatives with respect to the optimization

ou _ _ou

variables are represented by U, = Do, and U, = In
¢ t+1

in the appendix, the objective function is strictly concave in the decision
variables both under the Bismarckian and under the Beveridgean scheme,
ensuring uniqueness of the maximum.

The optimality condition (6) can be interpreted as follows. The marginal

. As demonstrated

disutility of children, resulting from a lower wage income and - under a
Bismarckian regime - a reduced contribution-related pension, is equal to the
sum of the direct marginal benefit of having children and the gain due to a
higher fertility-related pension.

3 Comparative statics

Proposition 1 describes how saving and fertility of a household react to a
rising child factor of the pension system. It turns out that fertility always
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increases. The expected fall in savings depends on a condition with respect to
the substitutability of children and savings. This condition is not necessarily
satisfied if a Bismarckian pension system is in place.

Proposition 1 Fertility increases with a higher child factor in the pension
system. Savings decrease with a higher child factor in the pension system if,
and only if, savings and children are substitutes, i.e. Ug, < 0.

Proof. Applying the implicit function theorem to the set of first-order
conditions (5) and (6) leads to

USS USOL

871 . det [ Uns Una} (7>
o det | Uss Usn
N Une Upn

with

1— f(ntJrl)] 7 (8>

U = U22Rt+17t+1wt+1(1 - f(ﬁt+2) [nt+1 — N4 =

L= f(Neg1)
Una = UaTeriweps (1= f(my)) |1+ ﬁt+lM] 9)
L= f(ne41)

—I—U22T?+1w?+1<1 - f(nt+2))2

= 1_f<nt+1) 1 A= f/<nt+1)
e m“1—ﬂmHJ[a . ®m“1—ﬂmﬂj’

Uns = U11<1 - Tt)wtf/<nt+1> + U22Rt+1Tt+1wt+1<1 - f(nt+2)) (10>
f@wﬁ]

Ry Ty
t+1

under a Bismarckian scheme and

Use, = U22Rt+17—t+1wt+1<1 - f(Tlt+2) [nt+1 - ﬁtﬂ] ) (11>
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Una = U2Tt+1wt+1(1 - f(m+2)) (12>

+U22T?+1w?+1<1 - f(ﬁt+2))2 (N1 — ) @,

Uns = Un1(1 — ) we f' (neg1) + UsaRep1Tepiwera (1 — f(n,,9)) e

if the general pension is of the Beveridge type.

The denominator of the RHS equation (7) has a positive sign due to the
strict concavity of the utility function with respect to the decision variables.
In a homogenous population with a representative household in each gener-
ation ny = m; holds in equilibrium. Hence, Ug, = 0 and U,, > 0 are valid
under each regime. With a positive sign of the determinant in the numerator

of (7) we conclude that on > 0.
The derivative of savings with respect to « is given by

Usa Usn
88 . det [ Una Unn 1 (14>
dor Uss '

USn
det [ Uny U 1

The property U,s < 0 is then obviously necessary and sufficient to estab-
lish 92 < 0. O

Tahe intuition for the results is straightforward. A higher child factor
changes the structure of the pension income in favor of the child-related
component. This increases the marginal benefit of having children, yielding
a higher fertility level. Having more children means that labour supply has
to be reduced. Under a Beveridge regime, where the condition U,s < 0 is
always met, the fall in wage income is partially offset by lower savings. In
a Bismarck scheme, the individual will also face a reduction of contribution-
related pension claims if she reduces her labor supply. Should these losses
exceed the gains in the fertility-related pensions, a situation which would be

/
described by |a — (1 — oz)ﬁtﬂlﬁ}}(t—ﬂ% < 0, it may well be the case that
— S\

an individual responds to a higher child factor by increasing her savings.



4 Efficiency

A central question is now whether the households can be made better off by
increasing the child factor of the pension system. In the representative agent
framework one is tempted to assume that increasing the child factor to unity
eliminates all externalities associated with having children. This suspicion is
wrong.

Proposition 2 The efficient child factor o is always smaller than unity.
Proof. The indirect utility function under a Bismarckian scheme is given
by

Vie) = U{(1—7)[1 = f(neri(a)]w — si(), Reprse(a)

+7 1w (1 — f(ﬁtm)(a))[(l o Oé)ﬁﬁl(a)i : éizmiéz;

+ang ()], ney (@)},

— fng1) (@)
1 1- f(nt+1)<a)

Employing the envelope theorem, the derivation with respect to « yields,

where the factor would be replaced by 1 under a Beveridgean

after rearranging:

dVpis 5 —
di = Upreriweni{(1 — f(n42) [ntJrl - nt+1f—

_8f<7]t+2) o7 1— f(nen)
do [“ T Fe)

(1= Flya))(1 = ) L 2

+(1—a)(1— f(TIHQ))aZgl 1 - J}EZ“; I

+ angyq




and

dVBey = =
dz = UpTppnweri{(1 = f(Ny2)) [Pe41 — T (16)

3f (Wt+2)

————[(1 — @)1 + angy)

o
x My

HL=a)(1 = fla) S

In the simple case of homogenous households the aggregate population
growth factor is identical to the individual fertility factor: n; = n; in the
equilibrium. Hence,

dv af
@(Oé =1) = —U2Tt+1wt+1ﬁt+1M <0
because Oy >0 and f' > 0. 0J

The result can be explained as follows. First, the increasing child factor
changes the weights of the contribution-related pension and the fertility-
related pension. Since individuals have the same number of children, the net
effect of changing the composition is zero, as expressed by UsTyqwiyr(1 —

f(m+2)) Nyl — ﬁtﬂ%{;%?;:—iﬂ =0.

Second, increasing the child factor has a negative impact on utility be-
cause the increasing number of children calls for more time to care for these
children. This reduces the labor supply and, hence, the wage income of the
next contributor generation. Consequently, there are less means to finance
the pensions of the present generation. The lower pensions reduce welfare,

af(m 5) — 1- f(ntﬂ)
as shown by _UQTt+1wt+1T+ (1 — @)Tugy +ang 1| <O.
o 11— f(Tlt+1)

Third, an effect arising only in the Bismarckian scheme, but not in the
Beveridge system, the general pension rises at a given pension fund level
because of lower claims by other people due to their reduced labor supply.
This impact is captured by

UsTpprweg (1 — f(m+2))(1 — Q)41 [11__;57211))]2 8f<anoi+1) > 0.

Fourth, a higher child factor increases the number of future contributors
to the general PAYG pension system and, therefore, the rate of return of
the system. This raises the utility of the present generation, as shown by

10



UpTipwey1 (1 —a) (1 — j:(T]HQ)) 822“1 1 : ;EZ“A; > (. Since only the second
t+1

effect survives if the share of general public pensions tends to zero, only the
negative impact remains at a = 1.

An increase of the child factor is associated with more heads of the future
generation, raising the return to general social security contributions, but less
wage income per head, reducing the return in both branches of the public
pension system.

The child component can be used to reduce the intra-generational exter-
nality, where the gains accrue to the pensions related to contributions. If
the share of these general pensions becomes small, the impact on welfare will
also be reduced. At the same time, the inter-generational externality, caused
by children reducing working hours without taking into account the fall in
their parents’ pensions, cannot be overcome.

Given that we have a stationary sequence {7y, oy, wy, Ry}, the fertility
rates remain constant over time. If we consider a Bismarckian system with
a permanent variation in o, we have

d:lfzw (a=0)= UQng—Z [1— f(n)] > 0.
In a steady state where fertility-related pensions are absent, two externalities
from raising the child factor just offset each other. The negative externality

due to a reduced labor supply per capita of the next generation cancels out
against the positive externality from increasing the pension claim due to a
lower labor supply of the other individuals in the current generation. The
net impact on welfare is therefore given by the higher return to contributions
caused by the increasing number of heads in the next generation.

It should be noted that the last result does not necessarily carry over to
a Beveridge scheme. Since the positive externality stemming from a redistri-
bution of claims within a generation does not exist, we would have

Dbt (o= 0) = UyrwG (L~ [(n) — s (n)].

Should preferences for children be very strong, it cannot be excluded that
1—f(n)—nf'(n) < 0. However, if preferences for children are relatively weak,
as seems to be the case nowadays in many Furopean countries, introducing
a child factor into the pension formula is beneficial. A positive child factor is
particularly likely if fertility is very low without the child component (71

11



small at « = 0), and, in addition, the reduction of labor supply due to a
higher number of children is not very sharp (f’ small). Since both conditions
tend to be satisfied in countries suffering most from the ageing process, their
governments may be well advised to introduce a child factor in the pension
formula. In contrast, should fertility already be high without having a child
factor within a Beveridgean system, the optimum consists in setting this
factor to zero.

In case of an interior solution the efficient child factor a* would have to
satisfy the condition

. 1 — f(n(a®)
P 1 — f(n(a)) + n(e) f'(n(ar))

1n a Bismarckian scheme and

n(a®)f'(n(e))
1— f(n(ar))
if the pension formula is of the Beveridgean type. In either case, the RHS

decreases in « while the LHS increases in a. Thus, a* is unique. Further,
there is a clear tendency that a higher n(0) reduces o*. Hence, the higher the

* — J—
Apey = 1

fertility level without intervention is, the smaller the optimum child factor in
the pension formula will be.

5 Child factor versus family allowances

An interesting issue to explore is whether or not family allowances can be
constructed in such a fashion that a Pareto improvement is achieved com-
pared to introducing the optimum child factor in the pension formula. Family
allowances may give the same fertility incentive as the optimum child factor.
At the same time, individuals may enjoy a higher lifetime income by saving
in the capital market rather than contributing to the PAYG-scheme.

As before, both pensions and fertility related benefits are financed by a
payroll tax. As an alternative to a pension system with contributrion rate 7
and a child factor «, we consider a pension scheme without fertility-related
benefits in combination with a child allowance system. Let the pension con-
tribution rate in this framework be 6, while the contribution rate towards

the family allowance system amounts to 6F. Parents receive the family al-
lowance 7; for every child born in period f. The budget equation for an

12



individual in the working period reads
¢t + 8¢ = (1 — Qf — 85)[1 — f(ntﬂ)]wt + T4

As before, second period consumption is zz = Ry y15¢ + pry1. We restrict our
attention to Bismarckian pension schemes. Pensions are financed according

to
~ _ 1= f(n
P41 = lewtﬂ(l - f(TltJrQ))ntﬂM
1- f(Tlt+1)

while the family allowance satisfies the budget equation

I

TN p1 = wat[l - f(ﬁt+1)]-

Individual decisions on savings and fertility levels yield the first-order condi-
tions

US = —U1 ‘I— Rt+1U2 — 0, (19>

)
Up = Usrre — (1= 07 — 05Ywof (neys)] + o2 4 U, =0, (20)

Ongyq

- /
with %ﬁ: = —Qf;lwtﬂ(l — f(TIHQ))ﬁtH%J?(t—;IL) < 0. Fertility is chosen
t+2
in such a way that the marginal benefit due to the direct effect via Us and

the family allowance is equal to the cost due to a lower income in the first
period and the reduced pension claims due to lower contributions of the next
generation.

Proposition 3 describes the steady-state perspective for the situation in
which the contribution rate towards the general pension scheme is fixed. A
family allowance system is compared to the extension of the PAYG system by
a fertility-related component. As expected, the decisive question is whether
or not the interest factor exceeds the fertility rate.

Proposition 3 If the optimum child factor in the pension formula yields
a fertility rate expressing underinvestment (n < R), welfare is higher when
using family allowances rather than the child factor. Conversely, should the
optimum family allowance be associated with a situation of overinvestment
(n > R), the optimum child factor dominates the optimum family allowance.

13



Proof. Suppose that the optimum child factor a* will be associated with
R > n. Consider now a system with family allowances where 7 = 67 + 67

and 6 = a*7. If the family allowance is set to 7 = %QFwt[l — f(ni41)], all
individuals will choose the same number of children as under the optimum
child factor, while savings would satisfy s = s(a*) +n7w. At the same time, a
family allowance budget surplus has been created which can be used to raise
welfare.

Conversely, let the optimum family allowance scheme <9F*, 7T*> be asso-
ciated with R < n. Consider now a system with a child factor in the pension
formula where 7 = 07 4+ 0" and (1 — a)7 = 0. If the fertility-related pen-
sion is set to R7* per child, all individuals will choose the same number of
children as under the optimum family allowance, while savings would satisfy
s = s(m*) — nm. At the same time, a budget surplus in the pension scheme
has been created which can be used to increase welfare. U

The proposition points to the fact that family allowances and fertility-
related pensions are imperfect substitutes if we have a given value of flat or
contribution-related pensions. It states that only one of the two instruments
should be used. If the target fertility rate is below the interest factor, the
government can rely exclusively on family allowances. Granting the fertility
benefit as a pension is a waste of resources because the return to contribu-
tions in the PAYG scheme falls short of the interest rate. The steady-state
perspective would then also call for abolishing the PAYG pension. In fact,
the proposition has to be traced back to the fact that we compare two PAYG
systems of different size, where the result is obtained by applying the well-
known Aaron condition (Aaron, 1966). However, the argument is not valid
for transition paths. The message from the literature on Pareto improving
transitions by abolishing PAYG pensions is as follows. A Pareto improv-
ing transition is impossible if the pension system displays no distortions of
incentives. In the opposite case, reducing distortions is a source of welfare
gains. Yet, all Pareto improvements can be achieved by getting rid of the
distortions while keeping the PAYG scheme intact (Fenge, 1995).

If the target fertility level yields overinvestment, extending the PAYG
scheme by a fertility related pension dominates the family allowance. A
conceivable justification for the family allowance under these circumstances
would lie in possibly existing liquidity constraints of young parents.

Consider now the problem where the size of the PAYG scheme is given.
Thus, 7 = 0p is fixed, while a and 0 are the policy variables. The govern-
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ment maximizes

U(u—f—mwl—ﬂmH»w+@??Wu—mem—s, (21)

AN

R&ku—fmwm[u—amaﬁii@ﬁﬁ+amﬂlmwg
11— f(m+1)

with respect to a and 0y subject to « > 0 and 0 > 0.

Obviously, the impacts of raising the family allowance tax are quite similar
to the consequences of a higher share of fertility-related pensions. In fact,
Proposition 4 shows that both instruments are equivalent. Welfare can be
maximized by using either only the pension factor or only child allowances or
a combination of both. The proof is given only for the Bismarckian pension
system, but can easily be transposed to a Beveridgean scheme provided that
fertility incentives in the optimum are positive.

Proposition 4 The optimum allocation (cz‘, zt"‘H,nZ‘H) can be achieved both
with a combination of the child factor and the family allowance and an ex-
clusive use of only one instrument.

Proof. Notice that the individual decisions under a Bismarckian pension
scheme are determined by the first-order conditions

Us = —U+ RiUy =0, (22)
0-(1— f w
U, = U r{ ﬁﬂmﬂ)) L1 —7— 0] f/<nt+1)wt] (23)
t+1

+UsTep1weg1(1 — f(m+2)) a—(1-— Q)LH))@H

+ Us
(1 - f(Tlt+1)

= 0.

Now suppose that a combination (a*,0%) > 0 maximizes utility, yielding
a vector of consumption and fertility (cz‘,zz‘ T +1> where savings are s*.
Consider an alternative combination (ao, 9%) with a®, 0% > 0 satisfying the
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condition

Op(1 — [ (ni1)we

*
N

Ry

— [1 =7 — 6%] f’(n;l)wt} (24)

FTerwer (1 — f(ng) a® — (1~ ao)%nal]
_ Us(nj41)

U2<Z£k+1)

with nj,; = n{,,. An inspection of the optimality conditions reveals that
(s*,ny, ) also fulfills the equations (22) and (23) for the parameters (ao, Q%),

generating the vector (c;‘ 21, N +1>' Further, equation (24) defines a func-
0

tion 8%(040) with % < 0. For a® = 0, the corresponding child allowance
tax rate is
Us(n}
Repr [ = 7o [1(ng ) we + Teprwe [/ (0 )ng g — %
0° ‘ . 2<Zt+1)
Flad—0 —

oy | S o)

t+1

Conversely, for 0% = 0, the corresponding child factor is

Us(n:
. Req [1 =7 (0 ) we + Teprwe /() 1)ng 4 — 7_[]?;(2%:))
g0 = [(n)
T Wi (1 — f(”fm)) [1 + 1- f(ﬁ;ﬂ))nal}

0

Since (a*,0%) > 0 and Z_Zz% < 0, it follows that 6%0&:0 > 0 and Oéo’@%:o > 0.
0J

The proposition is easily understood. Both family allowances and the
child factor affect the savings decision only via influencing the fertility rate
and only by redistributing resources within a generation. The same fertility
rate at given levels of 7, w, and R will yield an identical savings decision.
Therefore, both instruments will lead to the same utility level. In this sense,
they can be described as “Siamese twins” (van Groezen et al. (2003)).
Moreover, a continuum of optima exists where both instruments are varied
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against each other. Given that family allowances are easier to administer
and have the advantage of alleviating liquidity constraints of young families,
this implies an advantage for family allowances in practice.

The equivalence result will presumably no longer hold if the labor sup-
ply decision and the fertility decision are not tied to each other as in our
framework. For example, only maximum labor supply may be a function of
fertility while leisure enters the utility function as an additional argument.
At a given contribution rate towards a Beveridgean pension system, the tax
on labor is higher if family allowances are paid than under fertility-related
pensions. Thus, if disincentives with respect to labor supply are of impor-
tance, modifying the pension formula for setting fertility incentives can be
preferable to extending an existing family allowance system.

6 Conclusions

The main message of this study is that the positive externality of having
children for PAYG pension schemes should not be internalized by making
the pension completely dependent on fertility. The reason for this result lies
in the fact that introducing a child factor in social security intensifies an im-
portant intergenerational problem. Individuals do not take into account the
impact of their labor supply decision, which is closely linked to their fertility
choice, on the wellbeing of the parent generation. Moreover, the analysis
indicates that the optimum fertility rate can either be achieved by introduc-
ing a child factor in pension formula or by implementing a system of child
allowances. Extending the PAYG scheme by fertility-related pensions is asso-
ciated with a serious disadvantage compared to child allowances in countries
in which fertility will be low even after introducing fertility enhancing poli-
cies. Should the rate of return in the general PAYG scheme fall short of the
interest rate, encouraging fertility by a child factor in the pension formula
rather than simply using family allowances is a waste of resources. This view
is no longer relevant if transition problems are taken into account where it is
impossible to cut the pension tax in a Pareto improving fashion.

An interesting extension of the current analysis would be to drop the as-
sumption of a small open economy. Given that many industrialized countries
are confronted with the question of how to reform the pension so as to change
the fertility pattern, tackling the problem addressed here in a framework with
endogenous factor prices is of interest. Cigno (1993) has already pointed out
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that the distortion of fertility decisions induced by the PAYG pension scheme
looks quite different in a closed economy or in a large open economy. The
policy of investing in the world capital market at an unchanged interest rate
and letting foreigners bear the cost of raising the next generation is feasible
only for people living in a small open economy.

Further, distributional aspects within generations have not been dis-
cussed. Introducing heterogeneity in fertility would imply that individuals
are affected by policy measures encouraging fertility in an asymmetric fash-
ion. It may then be asked under which circumstances a Pareto improvement
is created without additional redistributive measures, and how such mea-
sures should be designed if there is a conflict of interest between childless
individuals and parents. Incorporating both endogenous factor prices and
heterogeneity in fertility would make it possible that childless people who
are subsidizing others in a family allowance system are compensated by an
increase in the interest rate in the economy, as in Felderer and Ritzberger

(1995).

Appendix

Concavity of the objective function

Notice that

Uss = Uni + R7,\Usy < 0. (25)

For the Bismarckian pension scheme it follows that

U = _U1<1 — Tt>wtf”<nt+1> + Un(l — Tt)th?[f’<nt+l)]2 (26)
—Uarepwen (1 - JF<7]H2)><1 - O‘)ﬁwl%
, 2
+Un 7wy (1= [(142))” [ = (1 = Oé)ﬁtJrlM
1= f(neg1)
< 0,
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UssUnn - UnsUsn = [Ull + R?+1U22][_U1<1 - Tt>wtf”<nt+l> (27>
+UL (1= 70)*wi[f (ne41)]

—UsTi1wera (1 — ffntm))(l — Oé)@ﬂ%
+U22T?+1wt2+1<1 - f(ﬁt+2))2
2
(1 — )i, )
o L= f(ﬁtﬂ) s

—[Un(1 = 7)we f (e 41)

+Upp R 1 Teprwir 1 (1 — f(Ney2))

— f/<nt+1) ’

= [Un + R?, \ Us][=Ur(1 = To)wef" (n441) + Uss
3 f” (nt+1) ]

—UsTi1wi1(1 — f(0e12))(1 — ) 1- f(ntJrl)

+U1Ups[(1 — thwt[f/<nt+l)]Rt+l
—Ter1Wer1 (1 — f(N449))

f'(ney1) ”2

R ey
t+1

> 0,
while the following conditions hold if a Beveridge scheme is in place:

Up = —Ui(1 = 1wy f" (ner1) + Ui (1 = 7)) wi [ (ney1)]
+U227—?+1wt2+1<1 - f(m+2))2042 + Uss
< 0,
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UssUnn - UnsUsn =

>

U1 + R§+1U22][—U1(1 — To)we " (ne11) (28)
FUN (L = 7o) * wi [ (e40))?

+U22T?+1w?+1<1 - f(ﬁt+2))2042 + Uss)

—[Un(l - Tt)wtf/<nt+1)

+Upp Ry 17 e 1w (1 — f(ﬁt+2))a]2

U + R?+1U22][_U1<1 - Tt)wtf”<nt+1) + Uss)
FU1 U [(1 — me)welf'(ne11)| Rea

— T Wiyt (1 — f(ﬁt+2))a]2

0.

In each case, the objective function is strictly concave in the decision vari-

ables.
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