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I. Introduction

The consequences for social welfare of the fact that parents cannot
control the actions of their offspring are far-reaching. The difficulty
cannot be eliminated by appeal to Becker's "rotten-kid” theorem or to vaguely

defined social norms.1

In this paper we explore the implications for
efficient allocation of parent's inability to force transfers among siblings.
If identification of more able and less able children is impossible or
prohibitively costly except for the parents. themselves, a first-best solution
to the problem of optimal investment in human capital and bequests cannot be
achieved if transfers among siblings would be necessary to take advantage of
high rates of return to human capital.2 We consider various second-best
policies and show that a linear téx on earned income and a subsidy to
inheritance are welfare improving but that néitﬁer public investment in
physical or human capital or a tax-subsidy scheme for education enhance

welfare. Such welfare improving policies redistribute income among siblings

thus making the parents better off.

II. Non Steady State

Suppose, for the sake of simplicity, that there are only two periods

and only two generations. The first generation consists of identical

individuals (parents) who live for one period. Each individual is endowed

with W units of an all- purpose single composite good. During the first
period the individual chooses to have n children; and the family consumes

together c_. units of a composite good. A proportion p of children has high

o

ability (indexed by A) and a proportion l-p has low ability (indexed by B).




The parent invests e® and eP units of the single composite good in the

education (human capital) of each one of the high ability and low ability

children, respectively, and bequeathes bA units of the composite good to each

child of high ability and bB units to each child of low ability.

Each child supplies one manhour of adult labor in the second
period. Investing el in the education of a child of type i, 1 = A,B, augments
1ﬁs labor supply, as measured in efficiency units, to gi(ei), i=4A, B. It
then earms wgi(ei), where w is the wage rate per efficiency unit. The
difference between the two types of ability manifests itself in the functiomns

gy and gg. It is assumed that

(1) gA(e) > gB(e),

for all e, so that the able child is more productive than the less able.
Furthermore, the marginal investment in.the able child is also assumed to be
more productive:

(2)  gple) > ggle),

for all e. We also assume that there argldiminishing returns to investing

each child, i.e., g; <0, i= A, B.

When a parent bequeathes b units of the composite good, we assume the
bequest is invested (in phy§ical capital) and yields bR units to the child
when it grows up in the second period, where R > 1 is the interest factor.
and R are assumed fixed. A more general neo-classical prbduction function

with variable marginal productivities of labor and capital is considered in




the next section.

We assume that parents care about the number and welfare of their
children. Parents treat their children symmetrically, irrespective of
ability, and plan their bequests to them and investments in their education in
Such a way that each child will be able to consume the same amount, c;, in the
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second period.3 The parent's utility function depends on Cys € and n:

u = u(co,cl,n).

The parent chooses cj, c; and n so as to maximize (3) subject to the

following constraints:

c., + pn(eA + bA) + (1 - p)n(eB + bB)

0

A

< ng(eA) + Rb

< wgB(eB) + Rb>.

Constraint (4) is the budget constraint of the parent: consumption plus
investments in the human and physical capital of the children cannot exceed
the parent's endowment. Constraints (5) and (6) are the budget constraints

facing each one of the able and less able children, respectively, in the

" second period.

We assume a closed economy in which the total amount of bequests

cannot be negative, i.e.:




(7)  pobd™ + (1-p) mb> > 0.

Such a constraint is natural in view of the fact that the bequests form the
economy's capital stock, and in a closed economy resources cannot be
transferred backwards from future to present generations. We furthermore
assume that no one can enforce transfers from one's offspring to oneself;

formally:

(8a) bvr> 0

(8b) b > 0.

Note that, given (7), constraint (8) is equivalent to assuming that no one can

enforce transfers among offspring. For if transfers among children are

allowed, one can effectively achieve a negative bA, for instance by making a

nonnegative transfer of b2 + bB from oneself to child B (thus satisfying (7))
and then forcing child A to make a tramnsfer of —bA > 0 to child B (assuming,

for simplicity, that p= 1/2 and n=2).

Constraint (7) will be binding, loosely speaking, whenever there is
highef yield to investment in human capital than in physical capital. In this
case, in order to equate the marginal yields on all forms of inQestment (i.e.

ng(eA) = wgé(eB) = R) , the parent may have to direct all investment to .
human capital, and may even wish to transfer physical resources backwards by
borrowing (i.e. making pnb® + (l—p)an negative), which we have ruled out.

Therefore, relaxing constraint (7) will be welfare improving in this case.




However, (7) is a technological constraint which is imposed on the economy and
neither man nor government can do anything about it. Assume therefore that

(7) is not binding.

Things are rather different with respect to constraint (8). This
-constaint is eésentially institutional. It stems from the inability of
parents to enforce transfers among siblings. If constraint (8) is binding,
there is a misallocation in aggregate between investment in human capital and
in physical capital. In particular, parents are forced to invest too little

in the human capital of their more able children.

Since (7) is not binding, it must be the case that either bA or bP is
positive. Given our assumption about the relationship between gy and gg, it

follows that b2 must be postive so that (8b) is not binding. To see this,

note that (8b) is binding only if wg'B(eB) > R. Since (8a) is not binding in

this case, it follows that ng(eA) =R. As Figure 1 shows, in this case,

eB < eA

and hence, by (1), gb(eB) < gA(eA). However, because bB = 0, by

' A AR B,. A
(5) and (6), we have ng(e ) +bR= wgB(e_), it follows that b~ < 0, which
is a contradiction. Therefore,(8a) is binding, while (8b) is not,
i.e. bA = 0 and bB > 0. This means that the rate of return on investment in
the human capital of more able children is above that on physical capital,
i.e., parents would like borrow from the able children in ordér to invest more

in their human capital, given the amount of resources they are transferring,

but cannot.




Figure 1




I1f parents could enforce a transfer from their more able to their
less able children, it would be equivalent to giving their more able children
a negative bequest, thus eliminating constraint (8) and permitting parents to

equate rates of returm.

There are two ways in which parents might collectively enforce
transfers among children by government action. One method is by a system of
lump-sum intra-generational transfers based on innate ability. Since
individual innate ability is observable only by the parents, such a system for
achieving the first-best solution is infeasible. Alternatively, a system of
student loans can permit parents to equate rates of return on investments in
human and physical capital by enabling them to take out loans to finance the
education of their more able children and obligating the child to repay the
loan in the next period. Such a system of loans achieves a first-best
solution, but it rests on the ability of parents to enforce intra-generational
transfers indirectly. We now consider second-best solutions, i.e., those

which alleviate rather than eliminate (8). .

Among the second-best policy instruments that the government may

employ are the following: (1) A linear tax on the earned income of the grown-
up children in the second period with marginal tax t and a demogrant T; (2) an
inheritance tax at the rate s, imposed on physical bequests only; (3) an
interest income tax at rate q; (4) public investment (I) in physical capital,
which is financed by a head tax in the first period and yields the same rate

of return (R-1) as private investment.




A head tax may also bé imposed in the second period but is redundant
in view of the existence of the demogrant component (T) of the earned income
tax. We could consider also direct government investment in human capital
(free education),.but as long as the e's are positive such a policy is
redundant. If such an investment would make the parent wish to have a
negative e® or eB, it is even sub-optimal. Instead of a direét government
investment in human capital, we can also consider a tax/subsidy to
education. A subsidy to education, taking place in the first period, must
also be financed by a lump sum tax in the same period, becausé the government
cannot transfer resources from the future to the present. Since a subsidy to
education artificially lowers the cost of education to the parent, it
therefore causes a distortion. Since such a subsidy is financed by a tax in

the same period, one can show that it reduces welfare. This is because the
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Similarly, a tax on education that is redistributed to the parents in the

parent can achieve the post-subsidy allocation under laissez-faire.

first period reduces welfare. 1if the revenues from such a tax are invested by
the government, we can still view such a policy as carried out in two

stages: First, the revenues are redistributed to thé parents in a lumpsum
which reduces welfare; secondly, a lump sum tax is imposed in order to finance

an investment in physical capital. The last is the same as instrument (4)

above. We can assume a tax-subsidy scheme for education is financed in the

first-period and thus reduces welfare. Such welfare-reducing policies need

not be considered further.

It should be emphasized that taxes (head taxes or others) which

discriminate on the basis of ability are not allowed, and this is really the




crux of the problem at hand. If such discriminatory taxes were allowed, then
we could essentially eliminate constraint (8) and achieve a first-best

allocation (continuing to assume that (7) is not binding).

Given this exhaustive list of potentially welfare improving policy

tools, the constraints (4) — (6) facing the parent become (putting bA = 0):
W=-153> c, + pneA + (l—p)n(eB + bB)

c

< (1-t)ng(eA) + T

1

(6") c, < (l-t)wgB(eB) + Y + (1-q¢')R(1-8)b>

where q' is the tax rate on the interest factor (R) which is related to the
tax rate (q) on the interest rate (R-1) by (1-q') R=1 + (1-q) (R-1) or q' =
q(R-1)/R. It is clear from (6') that either q' or s is redundant and
therefore we henceforth set q' = q = 0. Note that I, which is public
investment, is financed by‘a head tax of the same magnitude and this explains
why it is subtracted from W on the left-hand side of (4'). In the second
period, the government collects IR from its physical investment,

ntw[pgA(eA) + (l—p)gB(eB)] from the marginal tax component of the linear
earned income tax, n(l—R)sbBR from the inheritance tax, and it pays nT in

demogrants. Thus, the government's budget constraint is

(9) T < IR/n + cw[pga(eA) + (l-p)gB(eB)l + (l-p)sbBR-




A parent who maximizes u(co,cl,n) subject to (4') - (6'), derives
B A B '
the optimal c_,c,,n,b ,e” and e as functions
0’1

Eo(.),El(.),ﬁ(.),EB(.),EA(.) and EB(.) , respectively, of the government's
instrument vector (t,T,I,s).

The maximum (indirect) utility is a function v(t,T,I,s) of the same
instruments. The first-order conditions for the parent's maximization problem

A B A B

with respect to co,cl,b ,b ,e ,e” and n are:

(10)

-Alpn + Az(l-s)R <0
-ll(l—p)n + A3(l-s)R = 0
- - v =
Apn * Az(l t)wg, =0

-Al(l-p)n + A3(1-t)wgﬁ =0

- A lpe® + (1-p) (e + %)) = o,

U3




where ll > 0, é > 0 and 5 > 0 are the Lagrangian multipliers associaed with
(4'), (5') and (6'), respectively. Note that (12) is an inequality rather
than an equality, because the constraint bA » 0 is asumed to be binding.

This means that there is underinvestment in the education of able children

(R < ng).

Let the government choose these instruments so as to maximize v
subject to its budget constraint (9). A first-order characterization of the
optimum is straightforward but unfortunately not very informative. We
therefore take up the more modest task of looking for welfare improving
directions of tax changes around the no intervention state, t=T=I=s=0 (the

laissez-faire point).

In order to simplify the analysis we substitute the function

EO,EI,E,EB,EA and EB in(9) and use it to solve for T as a function T(.) of

the other instruments t, I and s. Evaluated at t = 1 =58 = T(0,0,0) =0, the

partial derivatives of T are given by:

Tl = wipg, + (l-p)gBJ

T,= R/n

T, = (1-p)bBR.

Substituting T(.) for T in the indirect utility function v(t,T,I,s)
defines V(t,I,8) as v(t,T(t,I,s),I,s). We now evaluate the effect of

changes in t, I and s on the parent's welfare (V) at the laissez-faire point




s =T = 0.

Employing the envelope theorem, it follows that

+v, Tl = - w(lng + A3gA +-A3gB) + (Az + X3)w[pgA + (l—p)gB], where
Tl is substituted from (17). Hence, V1 = w(gA - gB)[l3p—A2(l—p)] From (12)
and (13), A3p - Xz(l-p) > 0. Since b2 > 0, it follows from (5') and (6')

that (gA - gB) is positive. Hence, some tax on earned income (raising the

marginal tax t and the demogrant T) is welfare improving.

In order to understand the ratiomale for this result, observe that

A and

because the constraint bA > 0 is binding, it is desirable to increase e
lower b. This is also evident from (12) and (14), which imply that

ng > R, which in there means that the return to ed is greater than the
A

return to bA. Note that the reason why parents cannot further increase e™,

without further increasing the transfer npeA + n(1-p) (eB + bB) to the
children altogether, is because, by (5') and (6'), (1 - t)ng must be equated
with (1 - t)wgB + bBR, so that raising e® must be accompanied by raising eB
or bP as well. Since 8p > gp» raising t takes from the able more than from
the less able while T is given equally to both. Therefore, such a rise in t
and T enables parents to increase e® without raising transfers to the
children. In this way, the transfer of wealth from the present to the future
is channelled more efficiently and welfare is improved. It should be
emphasized that, in this case, income taxation is justified on pure‘efficiency
grounds in addition to the common justification on distributional grounds.
Knowing that government is redistributing income among siblings makes parents

better off.




In a similar way we can show that
- T = B - -
Vy=v, Ty +v, b R[lz(l p) A3p] < 0.
Thus, a positive inheritance subsidy, financed by lowering the demogrant
component of the tax on earned income is welfare improving. Here again the
inheritance subsidy enables one to overcome the deficiency in investment in

the education of the able child without increasing the total transfer of

wealth from present to future. To see this, observe that the required

equality between wg, and WEg + (l—s)bBR may be preserved when s is made

A and decreasing bB.

negative by increasing e
Turning to public investment in physical capital, we see that

= (A, +2;)R/n - %,

= AZR/n +2,(1-p) -}, (by (13))

= XZR/n - A p< 0 : (by (12))

Thus, publié investment in physical capital which is used to increase the
demogrant in the second period actually lowers welfare. Since I cannot be
negative, the government should simply refrain from iﬁvestment in physical
capital. Observe that if I is increased and the return is equally distributed
between the two types of children (through T), then, in order to keep the

* total transfer of wealth to the second generation the same, one must lower
e, This, of course, further exacerbates the distortion created by the
underinvestment in the education of able children. It can be shown in a

similar way that an increase in public investment (I) with the return used to

finance an inheritance subsidy (-s8) or a wage subsidy (-t), is not desirable.




Summing up, a linear tax on earned income and a subsidy to
inheritance, but not public investment in a physical capital or a tax-subsidy
for education, are useful in alleviating the constraint imposed by -

bA > 0, which causes underinvestment in the human capital of the able
children. Note that whether n is endogenouély or exogenously determined is

not relevant to this conclusion.

II1. Steady State

In a steady state, there is a potential problem of unbounded inter-
generational transfers (when R > n ). For this reason, we must drop the
assumption that R is fixed; assume a neo-classical constant-returns—to-scale
production function F(K,L) with diminishing marginal productivities of labor
and capital and Inada conditions. Total labor supply in efficiency units is

L pngA(eA) + (l—p)ngB(eB) and the total stock of capital is

K = pnbA + (l-p)an' In this case, we have R = FK and w = FL.

)
Consider a steady-state allocation where each person consumes c¢ units

of consumption, irrespective of ability or generation. Denote the wealth of

each person by W. The constraints (4) - (6) are replaced by

(20) W5 e = pn(a® + b%) + (1-p)n(e® + b2);

(21) W< ng(eA) + rbA;

(22) W< wgB(eB) = RbB.




Assume that the utility of each person is additively separable with

discount factor B <1, u= ;ZOBCU(ct, nt). Then the parent's steady-

state objective is to maximize U(c,n) subject to (20) - (22) and the
nonnegativity constraint (8). W itself is also determined by the parents in a

steady state.

Note that from the individual point of view’R is given. If R > n ,
it follows from (20) - (22) that c can be increased without bound (keeping n
constant). To see this, observe that by (21) - (22) one can increase W by R
units by increasing bA and bB® each by one unit. The LHS of (20) in this case
is increased only by n units, which is smaller than the increase in W, thus
allowing one to increase c. This can be repeated indefinitely so that c
increases without bound. But then R cannot stay constant; it must fall via
the increase in K. .Similarly, if R-< n, it pays the parent to reduce b® and

bB until one of them reaches zero. If both go to zero (and therefore K also

goes to zero), R goes to infinity, by the Inada condition.

Hence, at equilibrium, either we have (i) the steady-state golden
rule R = n or (ii) bA = 0. 1In case (i), one can easily see from (20) - (22)
that the indivdual is indifferent about increasing (or decreasing) both b4 and
bB by the same amount. Hence constraint (8) cannot be binding and there is no
role for the government to play. In case (ii), one might think of repeating
the analysis of the preceding section. However, since the number of children
(n) is itself a choice variable, the steady~-state utility is unbounded. To
see this note that, in a competitive context, each individual perceives R as
constant. Hence, for any given R, the individual can reduce n below R and

increase consumption and utility without bound.




Note that in a non-steady-state analysis, W of constraint (20) or (4)

is given (that is, it is not a choice variable) and this is what makes utility

in the preceeding section bounded and the non-steady-state analysis useful.
IV. Extensions

We have shown that a linear tax on earned income can enhance welfare
when there are differences in the marginal productivity of investment in human
capital due to differences in ability and when it is not possible to enforce
intragenerational transfers among siblings. Our analysis proceeded on the
assumption that the returns to various types of investment were known with
certainty. If such returns are uncertain at the time bequests in physical
capital are made, the case for a tax is strengthened. Such a tax reduces risk
(Musgrave and Domar, 1944; and Eaton and Rosen, 1980) and thus improves the
welfare of risk—averse parents.

In our model, a proportion p of each family's children is assumed to
be able. A desirable extension is to recognize that p is the probability that
a birth will result in an able child, so that p is the proportion in the
population as a whole, not within each family. Such a modification introduces
an additional element of risk, which however can be removed in the economy as
a whole by pooiing if the moral hazard can be avoided. This issue is related
to whether information on ability is publically available. If it is not, one

" must seek another device to improve welfare in this case.




FOOTNOTES
lgee Becker (1974,1976b) and Hirschleifer (1977). Becker and Tomes (1976,
footnote 26) notes the difficulty, but suggests that “...social and family
“pressures” can induce... children to conform to the terms of implicit

contracts with their parents.”

this case, transfers in the form of investment in human capital from
parents to children are too low relative to bequests.
alternative specification to equal consumptions is to replace

¢ by cA and cB and to assume that u is symmetric and quasi-concave in

cA and cB . In this case, the consumption of each child may be unequal
but the parent reveals a preference towards equality (see, for instance,
Becker and Tomes (1976) or Sheshinski and Weiss (1982)). It can be shown
that in this case 1f p=1 - p = 1/2 and if constraint (8) below is not
binding, so that it is equally costly to increase the consumption in each
child via investment in nonhuman capital, then the parent will equate

cA and cB.

is assumed that u is increasing in <, and ¢y but not necessarily in n.
For example, u can be of the form u(co, cl,n) = U(;%E, cys b): where u is
increasing in the per-capita consumption in the first period, T%E’ the

per-capita consumption in the second period (cl) and in the number of

children (n). In this case the derivative of u with respect to n,

= Ulco(l+n)-2 + U3, is not necessarily positive. However, since, as

Y3
is shown below, n is costly for parents, it follows that, at the optimal

choice of n, u, must be positive.

3
5This is the standard theorem in taxation theory that a tax which is
redistributed to the consumer in welfare-reducing (e.g., Diamond and

McFadden, 1974).
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