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Abstract Unemployment and population ageing are probably two of the¢ immportant concerns in developed
countries. Since reforming labour markets is high omptiigical agenda, a theoretical knowledge of the ptessimg-

run interaction between unemployment and the childomterm may be highly valuable. Applying a fairly standard
OLG model with endogenous fertility and minimum wages, lnmsthat a child tax (rather than the more conventional
child subsidy) can be used as an instrument (1) to propomelation growth and (2) to reduce unemployment and, in

particular, to restore the full employment equilibrium.
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1. Introduction

The present analysis is motivated by two important issuesntemporary developed economies (especially in Europe),
namely population ageing and the persistently high ratememployment. The former is mainly originated by the
reduced birth rates. The latter, instead, has sewdgihs but surely many economists ascribe it tohtigh wage rates
determined in non-competitive labour markets (e.g., W@ minimum wage legislatioh).

In order to solve the ageing problem, several repsdutive been indicated (e.g., child subsidies); hencprdébent
analysis is motivated also by proposals suggested bothebpdiitical and the academic debatess regards the
unemployment problem, although a vast literature arguedifferent recipes and remedies, nobody has, to thedfe
our knowledge, so far considered the possible effectseathildcare system on the aggregate unemployment rate.

The current paper contributes to the efforts to dgntiee plagues of high unemployment and low fertility bierafg
a model which incorporates some important institutideaiures. Thereby it provides an analytic framework limctyv
relevant policy issues are addressed.

In the theoretical literature, unemployment ahidcpolicies have traditionally been studied in separatagscbf
models. A recent valuable work focusing on the unemployrissue is Corneo and Marquardt (2000), while other
papers have recently tackled out the role of child polieittger in a static context (e.g., Apps and Rees, 2008y or
adopting a dynamic competitive overlapping generations (OL&em(Momota, 2000; van Groezen et al., 2003).
While the preceding papers assumed, either for some exogersons (Apps and Rees, 2004) or for obtaining Pareto
improvements in presence of other externalities suchresgms (van Groezen et al., 2003), that governments wish to
increase fertility, and investigated the effects of¢hiédd allowance as an instrument to achieve such a geaargue
that a child tax rather than the more traditionaldchiibsidy may work properly both to promote population gramith
to reduce unemploymehtFor doing this, we develop a fairly standard OLG model fidiad, 1965), extended to
account for endogenous fertility and minimum wage legiato study the interaction between child tax, savings,
fertility and unemployment.

A number of clear-cut results, which represenbeelty, can be obtained by investigating both child yohod
unemployment in a unitary framework. In particular, ddclidx can be used to promote population growth and to
restore the full employment equilibrium.

The paper is structured as follows. In Section 2 weqmt the model and the steady-state results. Sesti@extion
4) investigates the relationship between child taxesuaethployment (fertility) in the long-run. Section Sictudes.

2. The model
2.1. Government

The government runs a balanced child policy budget in eveigdodn particular, a fixed per child tax is collected and
used to fund a labour income subsidy (adjusted to balandkeobtidget). Therefore, the per-capita titngevernment
constraint is simply:

TtV_V(l_ut):/Bnt’ (1)
where the left-hand side represents the total governexgenditure and the right-hand side the child-tax receiph, wit
L >0 being the (constant) child tax, > 0O is the subsidy rate received by the young workersis the minimum

wage (legally set over the market-clearing level),is the aggregate unemployment rate (defined in termews not

workedf and n, is the number of children.

2.2. Individuals

! For instance “The observed increase in unemployment antbteosvn in economic growth in Europe are related, both stem fr

a common cause, an excessively rapid growth of the cosbadi... If labor markets are non-competitive ggngenousindlasting
increase in labor costs has two effects. On the one haaduces labor demand, and thus creates unemployment. Otinénénand,

as firms substitute capital for labor, the marginaldpad of capital falls. Over long periods of time, this umnt diminishes the
incentive to invest and thus to grow.” (Daveri and TahiedD00, p. 50).

2 See Neyer (2006) who surveyed the relationship betweetyfpaficy, fertility, employment and child care. In partmuwe wish

to note that recently in Italy a sensible lump-sum chélddfit have been introduced.

3 In addition to the fundamental differences given by both tHd-tk (rather than the child-subsidy) policy and the minimumewag
law (rather than the competitive wage), many other rdiffees can distinguish this paper from the current literafeinstance,
Apps and Rees (2004) faced with a static context. Momota (28§1@ad assumed two kinds of individuals, a gender wage gap, a
time cost for childrearing and a rather special forrsudfsidy policy, while van Groezen et al. (2003) investigatedhteeactions
between the childcare and the social security systemms@L& a small open economy.

4 We suppose individuals act in an atomistic way and thus deaket(1) into account when deciding on the desired number of
children and the saving function.

® Notice thatU, = (Nt - L, )/ N, , whereL, is the labour demand arll, the number of young-adult people.
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Agents are identical and live a three-period OLG economyinBuehildhood individuals do not make economic
decisions. Adults entering the workforce at tirhe(N,) are endowed with one unit of time which is supplied

inelastically to the labour market, and draw utility overterial consumption when young and old,, and C,,,,,

respectively, and the number of children raisad,(Galor and Weil, 1996). We assume young-adult workers earn a
constant minimum wage per hour worked which is used taicoasto pay taxes, to raise children and to save. Rearing
children requires a fixed amount of resourtgsper child. During oldness agents are retired andeliadusively on the
proceeds of their savings() plus the accrued interest at the ritg.
The representative individual maximises the faill@aogarithmic utility:
U, (6. Crant) = (1= @)n(cy, )+ yin(e, ) + (),
subject to the lifetime budget constraint
C2,t+1 —
Gt _W(l_ut)(l"' Tt)_(m+18)nt’

141,

where 0 < yy <1 is the subjective discount factor afid< ¢ <1 captures the importance in the welfare function of
having children relative to material consumption when young.

Exploiting the first order conditions, the lifetimiadget constraint and the government budget (1), the demand for
children and the saving function are, respectively:

¢W(1_ ut)

Tl i
_ Y m+ﬂ_1_ut
W me (- 9B )

2.3. Firms

Identical firms act competitively. The representatfirmis produces according to the following (intensive fprm
aggregate constant returns to scale Cobb-Douglas tegynolo

1_
Yi = kta(l_ut) a’ 4)
wherek, ;= K, /N, andy, :=Y, /N, are capital and output per-capita respectively Btia <1 is the capital’s
t t yt t t

weight in technology. Assume the stock of capital totallyrdeiates at the end of each period and the final ougput i
traded at unit price. Therefore, profit maximisaticade to:

a-1
rt:a( K j -1, (5)

1-uy,

oA kY
w=(1 a)(l_uj . (6)

Since the minimum wage is binding and firms hire workergradeg to their labour demand curves, the marginal
product of labour will adjust to meet the fixed real wagth wnemployment being endogenously determined, that is:

1-a)\e
ut:l_(Taj [ﬂ(t (7)

2.4. Equilibrium

Given the government budget (5), and knowing tNat, = n,N,, equilibrium impliesn,K,,, =S, . Using (2) and (3)
we get the following (constant) long-run stock of capitd-capita:

Ky = k*(ﬂ):é(m’fﬁ)- )

From Eg. (8) we find that a rise in the per child tax éases the long-run stock of capital per-capita,
ok’ (,6’)/0,6’ =yl @>0. This is the combining result of a twofold effect: tfip positive income effect of the child
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tax revenue — rebated as wage subsidy within the samebelailthg generation — increases savings, and (i) tieshi
is the child tax the higher is the cost of raising anaeshild, M+ £ . Hence, the number of children in the short-run is

reduced. However, in the long-run, the higher capitaksiostalled contributes to reduce unemployment. Thergefore
according to (2) and (3) fertility and saving tendrtcréase.

3. Unemployment
From Egs. (7) and (8), the following proposition holds:

Proposition 1. For any given value of the minimum wage, a child tax reduces therdongnemployment rate. In
particular, there exists a child tax such that the full employragutiibrium is restored.

Proof. Knowing that

u'(B)=1- ( . j; Eg(m+/3) ©)

differentiating (9) with respect t@8 gives:

1
ou (,6’):_ 1-a)e <o
op w ) ¢

for any w > WC* , wherewc* is the equilibrium competitive wage.

u (,6’) =1, 0su (,6’) <1 holds for anyw = WC*, and by Proposition DU’ (,6’)/0,6’ <0, then

equating (9) to zero and solving féf gives:

1
B, = [éﬁj —-m, (10)

which represents the limiting value of the child taxhsticat the full employment equilibrium is restored, that is
u"(8)=0 foranyw>w, . QE.D.

Sincelim

W +0o

Proposition 1 stems directly from the offspring tax dffelayed on the long-run stock of capital. In particutae
higher is the child tax the higher is the total costaiding children whatever the value of the minimum wagd,thus
the higher is the capital stock. An increasing minimuagavrises unemployment. However, there exists a value of th

child tax (8 = f3,) such the stock of capital is high enough to eliminate cetalylunemployment in the long-run.

4. Fertility

Analysis of fertility decisions of households gives aeotihteresting and unconventional result which may befualy
examined.
Define the long-run rate of fertility as a gendtinction of the child tax as:

n = n*{,B ulk (B)}- (11)
Now, totally differentiating (11) with respect {8 gives®

. ,—*ﬁ r—'ﬁ r—'T r—’T
dn' _on an d) Epk
d3 B Tou ok 0B

—_———

+

Eq. (12) reveals that the final effect of a rise in d#ield tax appears to be ambiguous and depends on two
counterbalancing forces: (i) a negative (direct) effgbich, by increasing the cost of children, reduces tie ok
fertility, and (ii) a positive (indirect) feedback effewhich acts on fertility through the unemployment rdte
particular, a rise in the child tax increases savings$ tans the pace of accumulation of capital, while reducing
unemployment. Given the negative relationship between plogment and fertility, a lower unemployment rate
increase population growth.

12)

® Details are given in the Appendix.



To analyse ultimately which of the two forces doatés, we now combine Egs. (2) and (9) to obtain:

()= Yim+ B)1-a)e . .

@+ y)me+ @+ y-@)Blw =

From (13) the following proposition holds:

Proposition 3. For any given value of the minimum, a child-tax always as®e the long-run rate of fertility.

Proof. Differentiating (13) with respect t@ gives:
on'(B) _ ' (B)me -0
0 (m+p)a+y)m+{+y-g)]

for any w > WC* and0< B < ,.QED.

(18)

Proposition 3 reveals that the fertility rate is ala/ygher than whether the child tax policy is absehis Tesult holds
because the positive general equilibrium feedback effbath increases fertility by reducing unemployment always
prevails over the negative direct effect of the childwlich — by contrast — tends to rise the cost of ohild

The essential message of the paper is the folloveiltigough it is rather unusual to think about the pdd#sitib
reduce unemployment and to increase population growth byiadopffspring taxes, we have may conclude that
countries with imperfect labour markets (such as thet pag of European Union countries) should consider the
possibility to introduce a child tax as an instrumerddorease (or even nullify) unemployment and increase giopul
growth.

5. Conclusions

This paper, by examining child policy and unemploymentirate unitary framework, achieves a number of clear-cut
results, which are, so far, surprisingly escaped clsseitiny and which may have interesting policy implaas. In
particular, we show that a child tax (rather than theemmditional child benefit) policy (1) promotes popudati
growth, (2) reduces the unemployment rate, and (3) may k& asdnstrument to restore the full employment
equilibrium. These findings are, to the best of our kedgt, a novelty.

The present paper offers a manageable framewakadysis by incorporating a number of simplifying assuomgsti
For instance, time (opportunity) child costs, childctaeilities, home production technologies and unemployment
insurance systems may be further considered. Incorpgritese features is a promising direction for futasearch.

Appendix
Effects of the child tax on the long-run rate of féstl
on' _  —(+y-gh’ <0 D
0 (L+ym+{1+y-9)B
on’ - QW
= — <0, A2
ou (1+ y)m+(1+y—¢))l[3’ (A2)
1
au*:_l—_a'0<o. (A3)
ok w
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