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1 Introduction

”Let us assume that men enter the labor market at about
the age of twenty. They work for forty-five years or so and
then live for fifteen years in retirement. Naturally, ... men
will want to consume less than they produce in their working
years so that they can consume something in the years when
they produce nothing. ...

If there were only Robinson Crusoe, he would hope
to put by some durable goods which could be drawn on in his
old age. He would, so to speak, want to trade with Mother
Nature current consumption goods in return for future con-
sumption goods. ...

For the present purpose, I shall make the extreme
assumption that nothing will keep at all. Thus no intertem-
poral trade with Nature is possible. If Crusoe were alone, he
would obviously die at the beginning of his retirement years.

But we live in a world where new generations are
always coming along. ... [Clannot men during their produc-
tive years give up some of their product to bribe other men to
support them in their retirement years?” (Samuelson, 1958)

The answer to Paul Samuelson’s question is clearly "yes, if there are
ways of ensuring that the bribed person will deliver his side of the deal
when the time comes". Samuelson’s own solution to this enforcement
problem is what he calls ”social contrivances”: contract law and its
associated legal enforcement apparatus, money that ”gives workers of
one epoch a claim on workers of a later epoch” (Samuelson, 1958). But
what about the very young? They need support too, indeed more than
the old because, unlike them, they have not had an earlier phase of
life in which to put by durable goods. Therefore, if anyone is willing
to be ”bribed”, it is precisely them. The problem is that Samuelson’s
contrivances are not much help here. In most legal systems, the minors
are not allowed to enter into binding commercial agreements (and babies
could not anyway). Why is there no mention of them in Samuelson’s
analysis? As Martin Shubick perceptively put it,

”... Samuelson’s model is implicitly a three period model
where he dropped the first period by the assumption that
child support was to be purely instinctive and hence not in
the analysis” (Shubick, 1981).

The same implicit assumption underlies much of the subsequent lit-
erature on the subject, including some of the articles referred to in this



Chapter. The basis for making such an assumption, one may suppose,
is that successful animal species are genetically programmed to care for
their offspring. But is that enough? The existence of laws and social
norms deputed to ensure that children get adequate support suggests
that it may not. This does not necessarily mean that parents do not
care about their children, but it does imply that externalities, or some
other kind of coordination failure, could be responsible for at least some
of the parents giving their children less than is socially desirable. Even
Gary Becker, the economist most closely identified with the view that
parental transfers to children are gifts, uses the argument that parents
may underinvest in their children to explain public intervention.

”State intervention in the provision of education and other
human capital could raise investments in children to the effi-
cient level. ... The compulsory schooling laws in the United
States that began in the 1880s ... tended to have this effect.
A state usually set minimum requirements at a level that was
already exceeded by all but the poorest families in the state.
These laws raised the schooling of poor children but did not
tend to affect the schooling of other children” (Becker and
Murphy, 1988).

In the present paper, we review the literature that examines the scope
for mutually beneficial intergenerational cooperation, and attempts to
theoretically explain the emergence of certain norms and institutions as
a rational response to the coordination problems we have just outlined.
Throughout the exposition, we take the life-cycle to consist of three
periods, labelled i = 0,1,2. A person is said to be young in period 0,
adult in period 1, old in period 2. Adults are able to produce income,
and to reproduce; the young and the old can do neither. Each adult
is endowed with a certain earning capacity, and with the potential to
have children (up to an unspecified physiological maximum, generally
assumed to be inconsequential) by bearing a fixed cost for each child,
p. This cost includes the child’s subsistence consumption in period 0
(above-subsistence consumption is a choice variable), as well as all the
expenditures and opportunity costs associated with childbearing. We
adopt the convention of calling ¢ the generation that enters period 1 of
its life at date t. As individuals are active in that period only, this has
the expositional advantage of making the date of the action coincide
with the generational label of the actor.



2 A normative benchmark

Before embarking on an analysis of the institutions that might make it
possible for members of a generation to cooperate with members of an-
other generation, it is useful to establish a normative benchmark against
which to measure the performance of any such arrangement. In this sec-
tion, we approach the issue under the assumption that capital is the only
durable good, and that all members of the same generation are the same
(these assumptions will be relaxed in later sections).
Let the lifetime utility of each member of generation ¢ be given by

Ut = o (cb) + un (¢}) +ua () | (1)

where ¢! denotes consumption in the i-th period of life (i = 0,1,2) of a
member of generation ¢. The function u; (.) is assumed to be concave,
with w; (0) = 0, and u} (0) = co.

Income (output net of capital depreciation) is determined by

yt = f (k") (2)

where k!, y' and n' denote, respectively, the capital, income and num-
ber of children of each member of generation ¢ (or, equivalently, capital,
income and fertility per adult at date t), and f(.) is the per-adult pro-
duction function. Assuming a small open economy, and perfect capital
mobility, the interest rate, ' — 1, is exogenously given.

The resource constraint for any date t may be written as

1

t—
Co
k—rtd + f (k) = — -

L1 _ gt
+ct + (p + bt + —> n',  (3)
where d' is per-adult foreign debt, and n' the fertility rate, at date t. As
already mentioned, p is a positive constant, representing the unavoidable
part of the cost of a child. Since this constant will include the subsistence
part of a young child’s consumption, the variable cj* is to be interpreted
as the above-subsistence consumption of a child born at ¢.!
Suppose that social welfare is measured by

WO =2, (86U, 0<6<1. (4)

If 0 is equal to unity, society is concerned with the average utility of
its present and future members as suggested by John Stuart Mill. By

"'We could similarly introduce constants representing subsistence consumption in
periods 1 and 2 of a person’s life, and define ¢! as above-subsistence consumption
in the i-th period of life by a person born at ¢ — 1, but that would serve no useful
purpose.



extension, we shall then call (4) the Millian welfare function, and the
(ct, nt)t:mm sequence that maximizes it, subject to (3) for each ¢, the
Millian optimum.

Given (cJ,d°, k%), a Millian optimum satisfies

£ k) =1 =1, (5)
W) e o
uy () uh (ch)
" () & R
A i+ - - 7
uy () nt Pra + rt ’ (7)

for every t > 0.

The first of these conditions, (5), determines k' as a function of r*.3
The second one, (6), equates the marginal rate of substitution of present
for future consumption of children and adults to each other, and to the
current interest factor. The third one, (7), equates the social benefit of
adding another person to generation ¢+ 1 to the social cost. The former
is the adult consumption equivalent of the contribution that a member
of generation 72‘+ 1 will make to the old-age consumption of current
Z%Ef% % The latter is the sum of the expenditure required to
bring a Cilﬂld into the world and provide for her consumption at date ¢,
(p + cf)“), and of the cost of endowing the future adult with net assets
(Kt — d1) at date t + 1.

Notice that (5)—(6) are the necessary conditions for a Pareto-optimal
allocation of consumption across generations of given size. If the popu-
lation profile were exogenously given, and given that all members of the
same generation are assumed to be the same, Pareto and Millian opti-
mum would coincide. Since fertility is endogenous, however, there is an
efficient allocation for each possible population profile. Out of all these
profiles and associated consumption allocations, society favours the one
that satisfies (7). Taken together with the second equation in (6), this
additional condition implies

adults,

t
Ca ot
(p —I— 06+1 —I— kt+1_dt+1> nt =T. (8)

rt

2There is also the constraint that, for each ¢, n’ cannot be less than zero, or
greater than a certain physiological maximum. In reality, these restrictions may well
be binding for some women, but average fertility is always inside the limits. Since,
in our analysis, all women are the same, we follow the common pratice of assuming
that these restrictions are not binding at the optimum.

3This implies that any gap between domestic investment and domestic saving is
filled by a change in the foreign debt.



The left-hand side of this expression is the return that a member of

generation t will get, at date ¢t + 1, from the birth of a child at date t.

At a Millian optimum, this return is equal to the interest factor.
Alternatively, suppose that social welfare is measured by

WO =3 (0)'N'U', 0<6<1, (9)
t=0
where .
N'=T[n/ (10)
j=0

is the number of persons in generation t. If § = 1, (9) , society is con-
cerned with the sum of the utilities of its present and future members
as suggested by Jeremy Bentham. Stretching things a bit, we shall then
call the (cf, n'),_, , = sequence that maximizes (9), subject to (3) for each
t, the ”Benthamite optimum”.

Given (), d°, k"), a Benthamite optimum satisfies (5) — (6) like a
Millian optimum, but the fertility condition is now
(ch) & Lt _ gt

_ t+1
Ci)ﬁ—p—l—co +T (11)
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for every ¢t > 0. Compared with (7), the social benefit of adding a

person to generation ¢t 4+ 1 has an extra term, ZY[E;F;, representing the
1

1
adult consumption equivalent for a member of generation t of the value

that society attaches to an extra member of generation ¢t + 1 per se
(that is to say, irrespective of the effect that this person will have on the
consumption of existing members of society).

Taken together with the second equation in (6), (11) implies that,
at a Benthamite optimum, the return from children is lower than the
interest factor,

¢
Co ¢

<7r.
1 | KFL—dttty g
(p +cp + = ) n

(12)

In the positive analysis of fertility behaviour, it is often assumed that
parents are altruistic, in the sense that they derive direct utility from the
consumption or utility of each of their children. That is the case in most
of Gary Becker’s contributions to the field. In a number of studies, it is
assumed that parents derive utility only from the number of children. As
an alternative to (1), let us then assume that the utility of each member
of generation 0 is given by

U' =g (cp) +ur () +us () + Bn'U™, 0< B <1, (13)



where (3 is a measure of parental altruism (in some formulations, this is
assumed to be a decreasing function of n').

This implies that a person’s utility is ultimately a function of the
fertility and lifetime consumption of all her descendents.* In particular,
the utility of a member of generation 0 is given by

U0 = up () + s () + un (c2) + i (8)! N'U, (14)

where N' = H;Zln is the number of this person’s adult descendents
at date t. Since (14) is effectively a Benthamite welfare function, it
would make little sense to define social welfare as the sum or the mean
of the maximands of successive generations. Having assumed that all
individuals are the same, it seems more natural to postulate that § is
equal to the common /3, and thus to identify W* with U!. The conditions
for a social optimum are then (5) — (6) and (11).

Positive economists generally regard social optimality as a tall order,
and limit themselves to looking for the possibility of a Pareto optimum.
The latter, however, applies only to a world without endogenous fertility,
because the Paretian criterion allows us to compare only allocations to
a given set of individuals. It cannot be applied to a situation where
the number of future adults is determined or conditioned by actions
taken by current adults. To deal with such a situation, Baland and
Robinson (2002) propose a quasi-Paretian criterion according to which
an allocation x is deemed preferable to an allocation y if the utility of the
parent, and the average utility of the children, is higher in x than in y.
The reference to an average level of utility leaves the door open for the
possibility that the number of children associated with x is different from
the number associated with y. It thus allows us to make comparisons
across different population profiles. A necessary condition for efficiency
in the Baland-Robinson sense is that the marginal rate of substitution
of present for future consumption is the same for the parent’s and the
children’s generation.

3 The market

Are there institutions that can generate a (Millian or Benthamite) social
optimum, or at least allocate resources efficiently? In the present sec-
tion, we assume that individual decisions are coordinated by competitive
markets. In later ones, we shall look at the role of the family, and of the
state.

4That would not be the case, notice, if parents derived utility from the con-
sumption, rather than the utility, of their childen. For an analysis of that case, see
Kollmann (1997).



At any date ¢, income per adult, y', is determined by (2), and the
stock of capital per adult, &, satisfies (5). Given the stock of assets per
adult,

at =k —d, (15)

y' includes earnings equal to
w'=y" - (r'—1)d. (16)

3.1 A life-cycle model

Standard life-cycle theory assumes that everyone is out for himself. The
young support themselves by borrowing. Adults save for their own old
age. The old live off their savings. The population profile is exogenous.
Consider a simple Modigliani-like economy where each member of gen-
eration ¢t chooses her consumption stream (cf, ¢}, cb) so as to maximize
the utility function (1), subject to the lifetime budget constraint

c

chr' Tt —w' + i a’. (17)

The solution will satisfy

uy (c}) _ it (18)

=" and rt.

c) uj (c5)

Since this is true for every ¢, (18) implies (6). The market equilibrium
is then a Pareto optimum conditional on the exogenously given popula-
tion profile. In reality, however, credit may be rationed. Where adults
are concerned, this may reflect an adverse selection problem (Stiglitz and
Weiss, 1981). Where the young are concerned, there is also the problem
that minors cannot enter into legally binding agreements. If credit is
rationed for anybody, (6) does not hold, and the equilibrium is not a
Pareto optimum.

If fertility is a choice variable, there is a further and much bigger
problem. Since a child costs her parent at least p, but yields no benefit,
fertility will be zero. The economy will then vanish with generation 0.
This is a rather extreme instance of a population externality. Atomistic
agents ignore the social benefit — the difference between the left-hand
side and the last two right-hand-side terms of either (7) or (11) — of
putting an extra person into the world.’

SFurther externalities emerge if we drop the small closed economy assumption,
or allow for non-reproducible resource constraints. See, for example, Eckstein and
Wolpin (1985), Michel and Pestieau (1993), Razin and Sadka (1995).



3.2 A dynastic model

One way to make fertility choice compatible with a pure market economy
and, at the same time, get round the problem that the young cannot sup-
port themselves by borrowing from the market, is to assume, like Becker
and Barro (1988), that adults get direct utility not only from their own
lifetime consumption, but also from the utility of each of their children
("descending altruism"). In this model, each dynasty behaves like an
infinite-lived individual, and the actions of this myriad of synthetic indi-
viduals are coordinated by the market just like those of ordinary mortals
in life-cycle theory.

At date 0, a° is given, and ¢ a bygone. Each current adult then
chooses the dynastic plan (cf, ¢b, n', ¢f™, a'*) that maximizes (13),
subject to the dynastic budget constraint,

t=0,1...

t t 0

o0 N
t21<(p+cf))rt_l+c§—wt—l—%)ﬁ§a0+w0—cg—%, (19)

where R! = H;Zl 171 is the capitalization factor from date 0 to date ¢,
and to two further restrictions for every ¢ > 0.

The first of these additional restrictions,

[l +w' — ¢ — (p+ ™) nf] rt —

nt

at+1 =

>0, (20)

says that an elderly parent cannot make negative transfers to her adult
children. This follows from (a) the assumption that people are altruistic
towards their children, but not towards their parents, and (b) the legal
principle that a person is not obliged to inherit her parent’s debts. The
second one,

ss=d +w' —d - (p+)n > =V, (21)

says that an adult and her young children are jointly allowed to borrow
no more than b'.

The founder of the dynasty can directly implement only the first
tranche, (c?,9,n°, ¢}, a'), of the dynastic plan. Once the first tranche is
implemented, however, what is left of the plan is optimal also for each
of the founder’s n° children, who will thus carry out the second tranche,
(i, ¢, nt, c2,a?), and so on.

Becker and Barro (1988) take it for granted that neither (20) nor (21)
will ever be binding. Under this assumption, the dynastic plan satisfies
(6) and 1

t+
§Ut+1 =p+ct! +a7, (22)



where A = u} (c}) is the Lagrange multiplier of (19), for every ¢ > 0.
The market equilibrium is efficient in the Baland-Robinson sense. Even
assuming (see section 2) that § is equal to the common value of 3, so that
W* coincides with U?, however, the allocation is not socially optimal.
Comparing (22) with (11), it is in fact clear that atomistic parents do not
take account of the contribution to aggregate production, represented by
the second left-hand-side term of (11), that an extra child would make
at date t + 1. There is thus a positive population externality. Fertility
(hence, population size at each ¢ > 0) is too low for each t > 0.

If either (20) or (21) is binding for any ¢, the allocation is not even
efficient in the Baland-Robinson sense. The former is intuited in Becker
and Murphy (1988), where it is pointed out that "operative bequests" are
necessary for an efficient allocation of consumption.® What those authors
had in mind, however, is the standard Pareto criterion, which cannot be
applied in an endogenous fertility context. Baland and Robinson (2002)
show that, if either of the said constraints is binding, fertility will be
inefficiently high, and youthful consumption inefficiently low.

Suppose that children (i) are born in (rapid) sequence, and (ii) once
born, are treated the same. This allows us to, so to speak, step in the
middle of a person’s reproductive career, and enquire whether the chil-
dren born until then could successfully bribe their parent not to have any
more. That is obviously not possible if the allocation is efficient. But,
suppose that the nonnegative-transfer constraint is binding. Instead of
(6), the allocation will then satisfy

up () _ ( p t> st — uj (ch)

m— 1+—7’

A

where ' is the Lagrange multiplier of (20). As the children value their
current consumption, at the margin, more than the parent values hers,
there is then scope for mutually beneficial exchange. The problem is
that the exchange will not go through, because young children cannot
credibly commit to reimburse their parent when they become adults.

A similar argument applies if the borrowing constraint (21) is bind-
ing. Instead of (6), the allocation then satisfies

uy (¢ (1) - e
uy () ujy (c3)’

A
where v’ is the Lagrange multiplier of (21). In this case, the parent and
the children place the same marginal value on current consumption, but

(23)

(24)

6The terminology reflects the assumption in the Becker-Barro model that elderly
parents do not make inter-vivos transfers to adult children. If they make any trans-
fers, therefore, it will be in the form of bequest.

10



this common value is greater than the interest factor. Rather than insuf-
ficient commitment, the problem is now that neither party can borrow
as much as would be required for an efficient allocation of resources.

4 The family

In the real world, individuals interact not only through the market, but
also through lower-level organizations such as families, clubs, and inter-
est groups. In particular, decisions regarding fertility and the intergen-
erational allocation of resources tend to be coordinated by families. In
game-theoretical language, any such organization is a coalition, a sub-
set of the population whose members are better off re-distributing their
endowments among themselves, rather than going to the market.

Intendedly, Becker and Barro (1988) is about the family, but the
model is rigged-up in such a way, that no member of the family has
any reason to dissent from the parent’s decisions. As already pointed
out, the family thus operates as if it consisted of just one infinite-lived
individual. The same may be said of much of Gary Becker’s contributions
to the subject, epitomized by his "rotten kid theorem” (Becker, 1974).
In essence, there is always a member of the family who, by virtue of
(a) having the well-being of other members at heart, and (b) controlling
a sufficiently large part of family resources to be in a position to make
gifts (bequests in the model with Barro), can effectively decide how much
each member will consume, subject only to the constraints imposed by
the market.

An early attempt at giving the family a distinctive role, additional
and in some sense alternative to that of the market, is Neher (1971).
Elaborating on an idea of Leibenstein (1960), that the demand for chil-
dren may be derived from that for old-age support (the so-called ”old-age
security motive” ), Philip Neher imagines a situation were property rights
are vested in families, rather than individuals, and family income is dis-
tributed according to a ”... share alike ethic whereby all members of the
family have equal claim to the product whether they work or not.” Thus
conceived, a family creates opportunities (of free-riding!), and places re-
strictions on individual behaviour, that would not be there if individuals
interacted only through the market. In such a situation, fertility turns
out to be higher than it would be if adults could individually accumulate
assets, and higher also than the social optimum. The rules governing
Neher’s family are arbitrarily given. We now look in somewhat greater
detail at a model where the rules are endogenously determined.

A useful way of characterizing an organization is to describe its fun-
damental rules, its constitution. Economic theory tells us that it may
be in the interest of every member of a community to agree first on a

11



constitution, allowing them to safely renounce the dominant strategy in
a prisoner’s dilemma type of situation, and then optimize individually
subject to that constitution (Buchanan, 1987). Although originally con-
ceived with reference to city or nation states, the constitution concept
can be applied also to smaller groupings, such as families. Cigno (1993)
puts forward the idea of a ”family constitution”, and establishes condi-
tions under which this is self-enforcing in the sense that it is in the best
interest of every family member to obey it, and have it obeyed. Cigno
(2006) identifies circumstances in which a constitution is self-enforcing
also in the stronger sense that, once established, it is renegotiation-proof.
Statistical testing does not appear to reject the hypothesis that behav-
iour is constrained by such constitutions.” This approach provides an
analytical basis for Leibenstein’s original intuition that selfish adults
have children in order to secure old-age support.

4.1 Self-enforcing family constitutions

Suppose that people are self-interested, so that the lifetime utility of each
person is given by (1). If a cooperative agreement will stick under such
unpromising conditions, all the more it will if people love their parent and
children. At any given date, a family consists of individuals at different
points of the life-cycle. Age differences are important, because they
provide an opportunity for mutually beneficial deals between members
of the same family. Let a family constitution be defined as a set of
(unwritten, typically unspoken) rules prescribing, for each date ¢, the
minimum amount of income, z¢, that each adult must transfer to each
of her children (if she has any), and the minimum amount of income,
x!, that she must transfer to her parent, subject to the pro wiso that
nothing is due to a parent who did not herself obey the rules. The last
clause makes it in every adult’s interest to punish transgressors. That
is important, because only an adult can punish another adult. Neither
children nor old people have the means to do so.

It is sometimes claimed, especially in the household and development
economics literatures, that mutually beneficial transactions not possible
at the market level may come-off at the family or local community level.
The argument is that proximity helps overcome the adverse selection
and moral hazard problems associated with anonymous exchange. The
possible objection, that informal transactions between relatives or neigh-
bours cannot be enforced in a court of law, is typically brushed aside
by implicitly or explicitly assuming that tightly-knit communities have
extra-legal means, like ostracism (or downright illegal ones, like physical
force), of deterring defection. No such assumption is required to justify

"See Cigno, Giannelli, Rosati and Vuri (2004).
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the family constitution story. The clause that makes it in the interest
of every adult family member to punish a disobedient parent turns an
informational advantage (a person presumably knows the history of her
own family) into an enforcement advantage.

The existence of a family constitution faces each adult with a choice
of two strategies: comply with the constitution (cooperate), or go it alone
in the market (defect). Since children cost their parents something (at
least p), but will only bring a return if the constitution is complied with,
it is clear that a go-it-aloner will not have children. It is also clear
that a complier will not transfer her parent and children more than the
minimum required by the constitution. For reasons that will become
clear in a moment, compliers have no interest in lending to the capital
market (and are not allowed to borrow from the market against their
constitutional entitlements).

Suppose that the interest rate, hence the stock of capital and the
wage rate, are constant over time, ' = x and 2! = z for all . That is
a convenient simplification, but there is no conceptual difficulty in deal-
ing with changing environments, hence with family constitutions that
prescribe generation-specific (and, if the state of the world is uncertain,
state-conditional) payments. Dispensing with time superscripts, and us-
ing s to denote the amount lent to the market in period 1, the pay-off
to going it alone is then

v(r,w) = max u; (w—s) 4+ ug (rs) . (25)

For any given (r,w), the choice of s satisfies

) (w = s)

=r. (26)

i (rs)

The effects of changes in r or w on the pay-off of this strategy are
vy =y (w—8), v, = suy(rs). (27)

The pay-off to complying, provided that the agent’s children also
comply, is

v (w,x, z) = max u (w—xz—(p+2)n)+us(zn). (28)

For any given (z,w, z), the choice of n satisfies

!/

uy(w—x—(p+2)n) _ =
ub (xn) p+z

(29)
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The effects of changes in z, w or z on the pay-off of this strategy are

vi=—uj (w—x— (p+ 2)n) + nuy (zn) , (30)
vy =uy (w—z—(p+2z)n), (31)
vi=—nuj(w—z—(p+2)n). (32)

It
v (w,x,z) > v(r,w), (33)

complying is the best response to everyone else doing the same. The
set of ”comply” strategies (one for each member of each generation of
the same family) is thus a Nash equilibrium. Since complying implies
threatening one’s own parent of punishment if she does not comply too,
and the threat is credible because carrying it out is in the interest of
the person making it, the equilibrium is sub-game perfect. In equilib-
rium, the threat is never carried out because every member of the family
complies.

For a complier, having a child is a form of investment, costing p + 2
in the current period, and yielding, in equilibrium, = in the next. The
marginal return on this investment is thus =/ (p + z). In order to qualify
for this return, however, the complier must pay a fixed amount x to
her parent. A necessary condition for (33) to be true is then that the
marginal return to investing in children is strictly larger than the return
to buying conventional assets,

T
p+z

> 7. (34)

Were that not so, there is in fact no way that an agent could recover
the fixed cost of complying. Given (34), a complier will not save. We
can then think of the amount x that a complier pays to her parent as an
entrance fee, entitling members to earn a marginal return higher than r.

While making it disadvantageous for compliers to lend to the mar-
ket, (34) makes it advantageous for them to borrow from the market
in order to finance additional births. But there are limits to this arbi-
trage operation. First, fertility cannot increase without bound because
it will eventually hit its physiological ceiling. Second, there is no legal
mechanism through which entitlements arising from an informal family
arrangement can be transferred to a third party. Since an entitlement
that cannot be legally transferred to a third party cannot be used as
collateral to obtain credit from the market, we assume that compliers
cannot borrow from the market at all (but nothing of substance changes
if we allow them to borrow up to some positive amount, smaller than
nz).
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The set of the (z, z) pairs that make (33) into an equation is bounded
by a curve with slope

dz (p+z)n—u

& (33)
Since . s
5=——= (36)
d(z) (2)
is negative, z is maximized at a point (z*, z*), where
x
parapi n. (37)

Therefore, the marginal return to children implied by the constitution
(z*, x*) is equal to the number of children that a a complier would choose
given that constitution.

Given that v, is positive in view of (27), a rise in r will shift the
boundary inwards. Intuitively, that is because the lowest rate of return
to children that makes complying with the constitution at least as at-
tractive as going it alone in the market increases with the market rate
of interest. By contrast, a rise in w shifts the boundary outwards. Al-
though v,, and v}, are both positive in view of (27) and (31), the latter is
in fact larger than the former. The reason is simply that, in view of (34),
compliers have lower current consumption, and consequently higher mar-
ginal utility of the same, than go-it-aloners. While an exogenous rise in
the interest rate would make the set of sustainable constitutions smaller,
an exogenous rise in the wage rate would thus make it larger. For w/r
sufficiently low, the set will be empty. An interesting implication of these
results is that a rise in the interest rate would result in lower aggregate
fertility. Neher, mentioned earlier, reached the same conclusion by a
different route.

4.2 Picking a constitution

Given that an infinite number of (z,z) pairs may satisfy (33), and that
an infinite number of constitutions might thus be sustained by a sub-
game perfect Nash equilibrium, which will prevail? Cigno (2006) offers
a selection criterion akin to the renegotiation-proofness concept of Bern-
heim and Ray (1989), and Maskin and Farrell (1989). At any date t,
any adult member of any existing family is at liberty to propose a new
constitution (in other words, to found a new family). Will her children
take any notice? Not if (i) the old constitution satisfies (33), and (ii)
no other constitution satisfying (33) makes generations ¢, t + 1, t + 2,
... better-off. In other words, a constitution is renegotiation-proof if, in
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addition to being a sub-game perfect Nash equilibrium, it is not Pareto-
dominated by any other constitution which is itself a sub-game perfect
Nash equilibrium.

If the existing constitution is undominated, the only way a person
can offer her children a better deal, and not loose in the bargain, is
by paying her parent less than the existing constitution requires — in
other words, by defaulting on the existing constitution. But that would
make her liable to punishment at the hands of her own children. The
latter would in fact be better-off abiding by the existing constitution,
which entitles them to pay nothing to their parent, than acquiescing to
the proposed new one. Once established, a constitution satisfying the
double requirement of being a sub-game perfect Nash equilibrium, and
undominated by any other constitution which is itself a sub-game perfect
Nash equilibrium, is thus renegotiation-proof.

Let us characterize such a constitution. At any given date, the adults
of the day are only interested in adult and old-age consumption, but their
children are interested also in youthful consumption. A family constitu-
tion is then renegotiation-proof if it maximizes the lifetime utility of the
representative individual (generation),

U(z,z,w) =ug(2) +us (w—2x— (p+ 2)n) +ug (xn), (38)

subject to (33).
If the constraint is not binding, the renegotiation-proof constitution
satisfies

e U R LD,

ui (w—x—(p+2)n) uy (2n)

and (37). It thus equalizes the parent and the children’s marginal rate
of substitution of present for future consumption. In this case, the point
representing the renegotiation-proof constitution could be located any-
where inside the Nash frontier.

If (33) is binding, a renegotiation-proof constitution satisfies

W
u’l(w—x—(p+z)n)_(1+)\) ’ (40)

where A is the Lagrange-multiplier of (33),

uy(w—z—(p+2)n) _

) () (4D

and (37). At the margin, the children then value their current consump-
tion more than the parent values hers. In this case, the renegotiation-

proof constitution is represented by a point on the Nash frontier. Since
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the only point of the frontier satisfying (37) is (z*, 2*), the renegotiation-
proof constitution is the one that maximizes transfers to the young.
Since the return to money spent on children is greater than the return
to saving in view of (34), the allocation brought about by a renegotiation-
proof constitution cannot be a social optimum. Even in the case where
(33) is not binding, and the marginal rates of substitution are thus equal-
ized, the common value of these marginal rates is in fact higher than the
interest factor. Therefore, (6) is not satisfied. In the case where (33) is
binding, the children’s marginal rate of substitution of present for future
consumption is larger than the parent’s. The allocation is thus inefficient
in the Baland-Robinson sense (see, again, Figure 1), but nonetheless pre-
ferred by the adults of the day to anything the market could achieve.

5 The state

We have seen that a laissez-faire equilibrium need not be a social opti-
mum, and may not even be efficient. Can the state succeed where the
market and the family fail? In this section, we look for ways in which
the shortcomings of laissez-faire equilibria can be remedied by deliber-
ate policy. The problem of political acceptability will be examined in
the next section. Assuming that all individuals are the same, that r
(hence, w) is constant, that individual behaviour is observable, and that
the market is the only spontaneous coordination mechanism available,
Groezen, Leers and Meijdam (2003) show that a Millian social optimum
can be implemented by introducing, side by side, a pay-as-you-go pen-
sion scheme and a system of child benefits, each financed by a lump-sum
tax on adults. Analogous results are obtained by Peters (1995), and Kol-
mar (1997). Groezen et al. assume that people derive utility not only
from their own consumption, but also from the number of children. The
argument, however, has more general validity. We adapt their analysis
to the case where people derive utility from consumption only.

Let 1 be a lump-sum benefit payable to each old person, and 6 a lump-
sum contribution payable by each adult. Assuming that the scheme must
break even,

n = 0On, (42)

the policy imposes a life-cycle reallocation, but not an intergenerational
transfer. Similarly, let ¢ be the benefit payable to adults for each child
they have, and 7 a lump-sum tax, payable by each adult. Assuming that
it, too, must break even,

on =T, (43)

this scheme does not impose an intergenerational transfer, but does re-
distribute in favour of adults with children.
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Let an asterisk denote the socially optimal value of a variable. Tlge

government can implement the social optimum by setting n = c3, 0 = %,
© = p+ ¢, and offering each adult j the following "forcing contract”:

T=(p+cg)n if n/ =n* and ¢ = ¢ (44)
™ =7>({p+c5)n* otherwise '

The agent has then two alternatives: either procure n* births, spend
p + c; for each child that is born, and save nothing; or have no children,
and save some positive amount, s’. Given (1), the pay-off to the first
course of action is

The pay-off to the second is

maxuy (w— 60— 7" —s") +us (n+7s'). (46)

By setting 7' sufficiently large,” the government can induce j to
choose the first alternative. Then, n/ = n*, and ¢/ = ¢ (i =0,1,2)
for every j. The policy looks remarkably like a family constitution, but
with an important difference. Since the government, unlike the family,
has the power to coerce, the former does not need to distort individual
incentives to get people to comply. Combined with lack of uncertainty
and informational asymmetries, that is what permits the government to
achieve a first best.

Groezen et al. (2003) make the point that, without a child benefit
scheme by its side, a pay-as-you-go pension scheme would create a pos-
itive population externality, because atomistic agents do not take into
account that an extra birth increases social welfare by relaxing (42).
We might then be tempted to regard ¢ as a Pigovian subsidy, but that
would not be right. The policy maker does not in fact pay child ben-
efits to induce agents to choose the right level of fertility,because that
is costlessly achieved by threaten them with a sufficiently high penalty
if they do otherwise. This unpleasant implication of first-best policy is
an unavoidable implication of the fact that the number of children is

8The expression comes from the principal-agent literature, and applies to any
situation where the agent’s actions are observable by the principal. Applied to the
number of childen, it has an unpleasant authoritarian ring about it, but this is purely
a consequence of the simplifying assumption that parents have perfect control over
the number of births, and that the action of procuring a certain number of children
thus coincides with its visible outcome.

9 Alternatively, the government could threaten the agent with a drastically reduced
pension. The important point to be noted is that it costs the government nothing to
enforce the socially optimal plan.
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observable, and of the assumption that parents can produce children by
fiat. Tt will only go away when we allow for a random factor in realized
fertility (see Section 7). Under present assumptions, child benefits serve
only to refund agents of the optimal cost of raising the optimal number
of children, and thus to allow the parents themselves to buy the socially
optimal level of consumption.

In real life agents are differentiated by a number of personal char-
acteristics (earning capacity, cost of raising children, etc.). For a first
best, public transfers would then need to be personalized. If some of
these characteristics are private information, a first best is out of the
question. Provided the government has statistical information on the
frequency distribution of these characteristics, it can induce agents to
reveal their characteristics by offering them a menu of fiscal treatments,
one for each type of agent. This approach, originally devised by James
Mirrlees and further developed by Joseph Stiglitz, involves distorting the
decisions of the type more benignly treated by the fisc in order to deter
mimicking. Since the number of children is a choice variable, however,
the mimicker must procure the same number of children as the mim-
icked.'® Mimicking is thus more difficult, and the distortion required to
deter it smaller, than it would be if fertility were exogenous.

Let us now bring family constitutions back into the picture. If the
market provided perfect substitutes for attention, it is clear that these
domestic arrangements would be wiped out by the policy we have just
described. The same would be true if attention did not have perfect
market substitutes, but could be costlessly monitored by the public au-
thorities, because the amount of attention due from each agent would
then be specified in the forcing contract. But that would be stretching
credibility too far. If we realistically assume that no public authority
can enforce attention at zero cost, a first best is out of reach, and family
constitutions securing the delivery of attention to both the young and
the old may then survive in the folds of second-best policy.

6 Political acceptability

We now address the question whether a system of public transfers can
be implemented in a democratic society. Browning (1975) makes the
fundamental point that, since children do not vote, direct democracy
produces a pension system that is larger than the one which would max-
imize the lifetime utility of the representative agent. This argument
is further developed in a long series of public choice papers, including
Boadway and Wildasin (1989), Hansson and Stuart (1989), Tabellini

10See Balestrino, Cigno and Pettini (2002).
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(1991), Verbon (1993), Peters (1995), Meijdam and Verbon (1996), Kol-
mar (1997), Grossman and Helpman (1998), and Boldrin and Rustichini
(2000), among others. See Breyer (1994) for an early survey.

A somewhat smaller number of contributions, beginning with Shu-
bick (1981) and including, among others, Kotlikoff, Persson and Svens-
son (1986), Kotlikoff (1988), Esteban and Sakovics (1993), and Caillaud
and Cohen (2000), attempt to explain public intergenerational trans-
fers as the outcome of some kind of constitutional arrangement. These
constitutional political economy papers pose, at the level of society, the
same sort of questions that the papers examined in Section 4 pose at
the level of the family. Although the idea of a constitution comes from
politics, the kind of unspoken agreement these authors are looking for is
in fact closer in spirit to a family constitution, than to a political con-
stitution in the usual sense. To avoid confusion, we shall thus refer to
such an arrangement as a ”social compact”, rather than a constitution.

The contributions to this sub-literature share a number of common
assumptions. The first is that fertility is exogenous. The second is that
(with rare exceptions such as Hansson and Stuart, who postulate altru-
ism towards the old) agents are self-interested. The third is that, with
the notable exception of Shubick’s pioneering work, people are either
born adult, or do not eat when young. Transfers to the young come into
the picture only insofar as they serve to pay for education, and inasmuch
as education raises future productivity.

The last assumption is difficult to justify. Even assuming (unrealisti-
cally) that they do not require material or personal assistance from their
own or anyone else’s children, the old still need adults around to trans-
form any capital stock they may have accumulated into consumption
goods. Therefore, current adults may be expected to have a keen inter-
est in the survival, hence in the current consumption, of future adults.
Future productivity should be only a second-order consideration. Why
are the young ignored then? As Martin Shubick noted with reference
to Samuelson (1958), there is an implicit assumption that parents will
instinctively provide for the survival of their offspring. Either that, one
might add, or political agreement on legislation obliging parents to care
for their children is reached as a matter of course. But neither of these
assumptions is sufficient to ensure that the young will receive the efficient
level of support.

6.1 A social compact?

We now look for the possibility that intergenerational cooperation might
be the result of some kind of constitution-like social agreement. Esteban
and Sakovics (1993) examine a number of stylized institutions that redis-
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tribute intergenerationally, and explain their emergence as the outcome
of some kind of either cooperative or non cooperative game between
generations. Rather than looking for a self-enforcing mechanism, these
authors rely on the build-up of trust to make the agreement stick. By
contrast, Caillaud and Cohen (2000) search for the society-wide equiva-
lent of a self-enforcing family constitution.

The framework is highly simplified. Adults produce but do not con-
sume, and the old consume but do not produce, a perishable consump-
tion good. Production per adult at date ¢ is determined by

Yt = K, (47)

where [! is the labour supplied by an adult at date ¢, and k' is now
interpreted as the state of knowledge (but could just as well be the stock
of capital) at that same date. The time-path of k is exogenous (but
nothing of substance changes if it is endogenized). Population is also
exogenous, and taken to be constant. The lifetime utility of a member
of generation ¢ is determined by

U'=—v (K1) + ), (48)

where v (k*,.) is a convex loss function, measuring the disutility (given
the current state of knowledge, k') of supplying [’ units of labour in
period 1 for a member of generation t.

A Pareto-optimal ' maximizes (48), subject to (47). The market
alone will not yield such an outcome. Since people care only about their
own consumption, generation ¢ will in fact produce goods only if this
induces generation ¢+ 1 to do the same. In the absence of a mechanism
ensuring that, nobody produces anything; consequently, nobody grows
to be old. We are back to Samuelson (1958).

The way out proposed by Caillaud and Cohen is analogous to Cigno
(1993, 2006), examined in section 4. They look for a ”standard of behav-
iour” thus conceived, that any ”generation should not be in a position
such that it would prefer to erase the past, name itself generation [0]
and reinitialize the strategy profile that was followed up to this date,
rather than continue to abide by the current strategy profile” (Caillaud
and Cohen, 2000). As in subsection 4.2, an undominated allocation of
consumption meets this criterion, and is thus renegotiation-proof. Alter-
native approaches, such as the one proposed by Kotlikoff et al. (1986),
who view the constitution as an asset that the old would like to sell to
the adult generation, do not pin down a unique standard of behaviour.

A problem with this transposition of the constitution idea from the
family level to society at large is that a single defector cannot be pun-
ished without also punishing the whole generation to which the defector
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belongs. While a family constitution entitles an adult to punish her own
parent (not the entire category) if the latter misbehaved, the standard of
behaviour proposed by Caillaud and Cohen does in fact entitle a gener-
ation to collectively punish all members of the previous generation (e.g.,
by stopping pension payments) if just one of them misbehaved. That
makes the threat less than credible. Furthermore, for the argument to
go through, it is required that each adult know not only how her own
parent, but also how every other member of her parent’s generation be-
haved. This imposes an unrealistically heavy informational requirement
on the scheme.

These problems go away if adults are altruistically inclined towards
the old, as assumed in an earlier contribution by Veall (1986). Altruism,
however, is a stronger assumption to make at the level of whole society,
than in a family context. If we think of altruistic behaviour as a product
of acquaintance, and society is not just the population of a little village,
a lifetime will not be enough for anyone to get to know and love every
other member of society.

6.2 Direct democracy

Browning’s seminal contribution assumes direct democracy. Taken liter-
ally, this means that citizens are able to vote on every single policy. That
is unusual in real life, but some political constitutions do contemplate
referenda on a range of specified issues. Others allow only consultative
referenda, but the outcome of these consultations heavily conditions the
decisions of parliament. Direct democracy gives current voters the power
to condition future voting because it creates vested interests. Suppose,
for example, that a pay-as-you-go pension system is voted in at date
t. At date t + 1, part of the electorate (the old of the day) will have
a vested interest in keeping the system going. The same may be said
about a vote, at date ¢t + 1, on whether to honour the public debt issued
on the strength of a vote at date t.

We now examine a number of contributions that exploit the dynamic
interdependence of single-issue political consultations under the assump-
tion of rational expectations. As these papers look for conditions such
that a decision is not overturned (at least not immediately) by a sub-
sequent vote, the research agenda is not very different from that of the
”constitutional” models examined in the last subsection. The crucial
difference is that the generation or generations who introduce the policy
have now a first-mover advantage on subsequent generations. Constitu-
tions are designed to prevent exactly that!

An equilibrium is defined as a sequence of policy decisions and market
prices such that, at each date, (i) markets clear, (ii) the utility of each
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agent is at a maximum given the policy and the prices, and (iii) the policy
is weakly preferred to any other by a majority of current voters. The last
restriction plays a role analogous to that of renegotiation-proofness in a
constitutional model. The rational expectations assumption bites more
deeply here than in an ordinary market equilibrium model, because it
implies an understanding on the part of all voters not only of the general
equilibrium effects of the policy they are called to vote upon, but also
of the way in which the policy will condition future voting behaviour.

6.2.1 Voting over pensions

Boldrin and Rustichini (2000) are interested in the possibility that a
pay-as-you-go pension system brought in by referendum at a certain
date will never be revoked, or will at least survive the generations that
voted it in. The set-up is similar to that of section 3, except that fertility
is now exogenous, and the economy is assumed to be closed. The latter
is essential, because the argument now rests crucially on the general-
equilibrium effects that the policy is expected to have on factor prices.
At each date t, adult and old citizens are called to vote on a policy that
taxes each adult ' = 7w’ (0 < 7% < 1), and pays each old person
=1 = n!719".1 The vote is essentially about the value of 7¢ (7t = 0
means that the policy is rejected). Clearly, the old will favour as large
a 7' as possible. Adults may face a trade-off. On the one hand, any 7
greater than zero reduces their current consumption; on the other, the
policy could offer a higher return than the market (Z—Z > 7).

Given k' and 7!, and the expectations held by current adults about
n' (the actual one will depend on n' and 7/™'), market competition
determines factor prices, and the amount saved by each adult, at date
t. A vote at date t in favour of introducing, or maintaining, a pay-as-
you-go pension system would influence the amount collectively saved by
generation ¢, hence the capital stock, and factor prices, at date ¢ + 1.
Therefore, the outcome of the vote taken at ¢ creates facts on the ground,
that will condition future voting behaviour. Under particular functional
assumptions (not dissimilar from those of Caillaud and Cohen, examined
in the last subsection), Boldrin and Rustichini establish conditions on
technology and individual preferences, such that a sequence of tax rates
(79, 71, 72, ...) is a subgame-perfect Nash equilibrium.

Boldrin and Rustichini find that there may be equilibria where the
pension system is not brought in until a certain date, but it is then kept
forever. The opposite case, where the system is abandoned after a certain
date, is not admissible in a growing economy. If n is always greater than

1Recall that n*~! is the fertility rate of generation ¢ — 1, an thus the ratio of tax
payers to pensioners at date t.
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1, there are always more adult than old voters. Were it known in advance
that generation ¢ would vote against the system at date ¢, generation t—1
would vote against it at ¢ — 1, otherwise it would find itself financing the
pensions of generation ¢t — 2 for no good reason. Since the same applies
to generations t — 2, t — 3, ..., a pay-as-you-go pension system can exist
only if everyone believes that it will go on forever.'? Suppose, however,
that a sudden drop in the population growth rate will some day make
the pay-as-you-go pension system unsustainable as a sub-game perfect
Nash equilibrium. If the agents know that this will happen, but are not
sure when, they may take the risk of voting for the maintenance of the
pay-as-you-go system one period more. Boldrin and Rustichini show this
to be the case under certain functional assumptions.

It is interesting to compare this way of dealing with the issue with
that of Caillaud and Cohen, examined in the last subsection. There,
many alternative standards of behaviour could be sustained as sub-game
perfect Nash equilibria, but only one was renegotiation-proof. Here, if
an economic-political equilibrium exists, it may be unique (in the ex-
amples provided by Boldrin and Rustichini, there is only one stable
equilibrium). In contrast with a renegotiation-proof standard of behav-
iour, however, the economic-political equilibrium brought about by a
sequence of plebiscites need not be efficient.

6.2.2 Voting over the public debt

At various stages of this survey, we have come across the result that al-
lowing for either altruism or intra-generational heterogeneity facilitates
intergenerational cooperation. Tabellini (1991) assumes both intragen-
erational heterogeneity, and (bilateral) altruism, but the result is an
increase in the first-mover advantage of earlier generations. It would
thus appear that, in the absence of a constitution at some level, altru-
ism or intragenerational heterogeneity bring about exploitation of future
generations, rather than mutually beneficial cooperation.

The policy under consideration is now government debt, rather than
a pay-as-you-go pension system as in Boldrin and Rustichini, just ex-
amined. The latter also implies a public debt, because it commits a
generation to make a net transfer to the previous one; it, too, can be
repudiated just like and explicit debt. But the creditors of a pension
system are the old of the land, not just those of them who chose to buy
government bonds. Tabellini looks for conditions such that the public
debt issued at a certain date will not be repudiated at the next. The
amount of debt to be issued, and the subsequent decision whether or not

12The same is true of the family constitution examined in sections 4, and of the
standard of behaviour discussed earlier in this section.
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to honour it, are the subject of referendum. As usual, only adults and
the old can vote.

At date 0, there is a certain number of adults, each of whom begets an
exogenously given number of children, n. At date 1, those children will
be adults, and their parents will be old. In order to end the story there,
it is assumed that generation 1 does not have children, and will not live
to be old. It is further assumed that parents are altruistic towards their
children, and children towards their parents, but things are so arranged
that, in equilibrium, nobody makes gifts yo anybody. Intragenerational
heterogeneity is introduced by assuming that, in periods 1 and 2 of her
life, each agent j receives aZ (1 = 1,2) units of a perishable good. The
cumulative distribution of this endowment is common knowledge, but
the actual @’ is known only to j. In other words, individual wealth is
not observable. Each member of generation t (¢ = 0,1) produces w’
units of the good in period 1 of her life. Unlike initial endowments, w! is
the same for all j (but may vary endogenously with ¢). This assumption
is intended to capture the empirical regularity that income is generally
less unequally distributed than wealth.

Let us now describe the political process. At date 0, the government
submits to referendum a policy proposal that would pay every current
adult a lump sum g > 0, and finance these transfers by issuing bonds.
The vote is about the value of g (¢ = 0 means that no debt is issued, and
no public transfer is consequently made). Since there are no old people
yet, only adults vote. Once the vote is taken, each adult decides how
much to save; adult j saves s/. assuming that there is no store of value
other public debt, saving means buying government bonds. Notice that,
as adults have different wealth endowments, they may save different
amounts.

At date 1, the electorate is called upon to decide whether to honour or
repudiate the debt. If it is decided that the debt should be honoured, the
government will have to recover the cost by taxing current incomes and
bond holdings. Since inherited wealth is not observable, bond holdings
can be taxed only at a flat rate, denoted by . Since w is the same
for all adults, the income tax rate, 7, is also the same for everybody.
If it is decided that the debt should be repudiated, there is no need to
raise taxes, but bonds become worthless (f = 1, 7 = 0). The vote is
about the values of # and 7 (0 < 0 <1, 0 < 7 < 1). Whichever policy
emerges from the polls, it will redistribute not only between, but also
within generations.

On the assumption that n > 1, at date 1, there are more adult than
old voters. Therefore, the old alone could not push through a resolution
in favour of honouring the debt. Furthermore, it is not in the interest
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of all the old that the debt should be honoured, because some of them
do not hold bonds, but all have children. If the debt is honoured, any
bonds held by the former will in fact have a positive redemption value,
but the latter will have to pay tax on their incomes. Therefore, families
without savings are unambiguously in favour of repudiating the debt
(i.e., of expropriating the rich), but families with savings face a trade-
off. Assuming single-peaked preferences, the outcome of the vote is

determined by the "median voter” who, in the present context, is a kind
m

of synthetic family, consisting of an old person m, holding a share 5

of the outstanding debt, and an adult (not m’s own child) whose parent

holds a share —— ; — is so determined that, in the economic-political

equilibrium, the two members of this synthetic family vote in exactly
the same way.

Under certain functional and other restrictions, Tabellini shows that
a majority comprised of both adult and old voters may favour honouring
the debt (0,7 > 0). A necessary condition for this to happen is that

Sm

g

where adult consumption, c}, is the same for every member of generation
1 because of the functional and distributional assumptions made. In
equilibrium,

ci :wl—(r—l)g, (50)

n

where 7 is the net redemption value of a government bond (r — 1 is the
implicit rate of return on a bond after paying the tax 6).

If the politically viable set is non-empty, generation 0 will vote,
at date 0, in favour of a public transfer to themselves, confident in
the knowledge that the resulting debt will fall partly on generation 1.
Clearly, these voters will favour the largest sustainable debt, ¢”. Such a
policy would not have been passed if generation 1 could have voted at
date 0. In the absence of a constitution preventing generation 0 from
exploiting their first-mover advantage, however, generation 0 will vote
to change the economic environment in such a way, that it is then in the
interest of a sufficient number of members of generation 1 to vote, at the
next referendum, in favour of honouring the debt. This underlines the
difference between a sequential voting model, such as this, or the one of
the last sub-subsection, and a ”constitutional” model where the ground
rules are laid down before anyone has a chance to change things to her
advantage.
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In contrast with the model of the last sub-subsection, a pay-as-you-
go pension system is not politically viable in the present context. Since
generation 1 does not have children, and knows that it will not live to
be old, its members would in fact oppose being taxed to give generation
0 a pension (being altruistic towards their parents, however, the may
give them gifts); but this result is contrived. If generation 1 did not
die prematurely, and were followed by a generation 2, a generation 3,
etc., a pay-as-you-go pension system might be sustainable. It is more
interesting to note that, in the Tabellini model, generation 0 can change
the landscape for generation 1 not only via factor price changes as in
Boldrin and Rustichini, but also via changes in the personal distribution
of wealth. That is possible because Tabellini allows for the initial dis-
tribution of wealth to be unequal, and assumes bilateral altruism. The
first assumption uncouples the fate of individual agents from that of the
rest of their generation, the second ties it to that of their ascendants and
descendents. Without these two assumptions, debt-financing would not
be politically viable in this model either.

6.3 Representative democracy

We have already noted that, in real life, "government by the people”
usually means representative democracy. In such a system, policies are
decided upon by the government, or by the parliamentary majority that
supports it. Since governments are voted-in on the basis of broad, often
vaguely worded, electoral programmes, that gives the executive a certain
latitude over which measures actually to implement. It also leaves it
open to pressure by interest groups (which, in our context, reflect age
groups). While direct democracy models predict the behaviour of voters,
representative democracy models thus predict essentially the behaviour
of politicians.

There are two ways, respectively inspired by Becker (1983) and Cough-
lin (1986), of modelling the political process in a representative democ-
racy. Becker makes the relative political weight of each interest group
a function of its relative expenditure on lobbying. Coughlin shows that
maximizing the probability of re-election in a two-party system tanta-
mounts to maximizing the sum of the objective functions of the voters.
The public choice literature on intergenerational transfers draws on both
these considerations by expressing the government’s objective (some au-
thors call it "target”, others ”political support”) function, at any date ¢,
as a weighted sum of the utilities of generations ¢ and ¢ — 1. This differs
with a conventional social welfare function in that the relative weight of
each generation depends on its ability to exert political influence, rather
than on ethical considerations. As only electors count, the young have
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zero political weight. Their consumption or utility would enter the ob-
jective function of the government if it were an argument in the utility
function of their respective parents, but it is assumed that it is not.

With the exception of Hansson and Stuart (1989), who implicitly
assume the existence of a constitution by imposing that each generation
has the right to block any new legislation that would leave it worse-off,
the assumption commonly made in representative democracy models is
that any decision taken by a parliament can be reversed by the next.
Again with the exception of Hansson and Stuart, who postulate ascend-
ing altruism, another common assumption is that individuals, and the
governments they elect, are self-interested. In the models we shall ex-
amine in some detail, adult individuals maximize the utility they get
from their own consumption over what is left of their life cycle. The
government maximizes the probability of its own re-election. At any
given date, adults decide how much to save, taking current and future
taxes and benefits as given.

As in the last subsection, the economic-political equilibrium is mod-
elled as a sequence of non-cooperative games. At each date, the govern-
ment chooses current taxes and benefits, taking current saving decisions,
and future taxes and benefits as given (in comparison with the direct
democracy models, the sequence of economic and political decisions is
thus reversed). Since future taxes and benefits will be decided by the
future governments, the current Nash equilibrium is conditioned by po-
litical expectations. Boadway and Wildasin (1989) assume arbitrary ex-
pectations about future political decisions; the papers examined below
impose rational ones.

6.3.1 Lobbying for pensions

Meijdam and Verbon (1996) postulate a closed economy, such that the
interest rate is endogenous. Their motivation for making this assumption
is to rule out corner solutions with either zero private saving, or zero
public pensions. At any date ¢, adults choose (¢}, ¢, s') so as to maximize
(7?), subject to

d=uw-0"-s (51)

and

ch = s'rt + 't (52)

taking the current pension contribution, #, and the future pension bene-
fit, n'*! as given. As usual, the first-order condition yields (??). Having
conveniently assumed that the young live on air, this ensures that con-
sumption is efficiently allocated over the life-cycle of each generation.
The old have no allocative decision to take. Given the current pension

28



benefit, 1, their consumption at date ¢ is determined by past saving
decisions,
it = st (53)

Since k' is pre-determined by s'~!, the private sector of the economy is
closed using (2), (5) and (16).

Taking s* and n'*! as given, today’s government chooses 8" and n' so
as to maximize its objective function,

W =n"""[ug () + ua ()] + plus (571), (54a)

where p' denotes the relative political weight of the old, subject to (51)-
(53), and to the pay-as-you-go constraint,

n' = 6'n'1. (55)

Political weight could simply reflect numerical strength, in which case
pt =1 for all t. More generally, however, it may reflect ability to coor-
dinate, and thus to exert political influence by lobbying.

As the authors themselves point out, the larger a group, the more
costly it is for its members to coordinate their lobbying activities. From
the argument that political weight may differ from numerical strength
as a result of lobbying, it then follows that the political weight of the
old could increase with the relative numerical strength of adults. Casual
observation does indeed suggest that an increase in the dependency ratio
(the number of old people per adult) raises public concern for the welfare
of the working generations, not of the retired. Nonetheless, Meijdam and
Verbon assume that the relative political weight of the old increases with
their numbers, p' = p (n'™1), p'(.) < 0.

The first-order conditions yield

u) (yt—Qt—st) o
“/2 (St—lrt—l +nt—19t) =/ (56)

If a Nash equilibrium exists, the value of §* that solves (56) maximizes
the government’s chances of re-election. Therefore, a sequence of voting
equilibria may support transfers to the old. Will it allocate consumption
efficiently?!® In general it will not, because there is nothing to ensure
that public transfers satisfy (6). In view of (??), however, (56) implies
rt = p(nt~1) for all t. If the exogenously given rate of population growth

13Such a question is not in the public choice spirit. Indeed, it is not addressed
in Meijdam and Verbon (1996); we have a stab at it exploiting the analogies with
Meijdam and Verbon (1997).
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is constant over time (n' = n for all ¢), the political process then yields
a steady state characterized by

r=p(n). (57)
If it so happens, but it would only be chance, that p (n) = %, (??) is sat-

isfied, and consumption is then efficiently allocated across generations.

7 Conclusion

We begun this paper by asking whether intergenerational cooperation
(a) is socially desirable, (b) will be realized by spontaneous agreement
at some level. The answer to (a) is obviously yes, the answer to (b) is
problematic. The literature reviewed shows that an economy consist-
ing of selfish individuals coordinated only by the market would vanish
with the first generation, because the market does not provide such in-
dividuals with the incentive to have children. An economy consisting of
altruistic individuals coordinated only by the market may deliver an op-
timal population profile, and allocate consumption efficiently given that
profile, but the conditions are rather strong. One is that parents are
rich and generous enough to make positive transfers (bequests) to their
grown-up children. The other is that credit is not rationed.

Cooperative behaviour at the level of the family may be generated
by a self-enforcing constitution, such that it is in the interest of each
family member to comply with it, and punish anyone who does not. For
it to be credible, such an arrangement must be renegotiation-proof, oth-
erwise any generation could set itself up as a constitutional assembly,
and modify the arrangement to its own advantage. A distinctive fea-
ture of these intra-family arrangements is that they guarantee support
for both the old and the young, but efficiency is not guaranteed. The
idea can be transposed from the level of the family to that of society,
but enforcement becomes more and more problematic as the reference
population gets larger.

We also enquired whether there are policies that — in conjunction
with, or in an alternative to, the market and the family — would be ca-
pable of delivering a social optimum. Assuming that the government is
driven by ethical considerations, and does not have to answer to any con-
stituency (the "benevolent dictator” paradigm), the literature reviewed
shows that both the first and the second best policy include public trans-
fers to the old and to the young, interpretable as pensions and child
benefits (or educational subsidies). The optimal policy reproduces, at
societal level, the workings of a family constitution.

In the absence of a benevolent dictator, intergenerational redistri-
bution requires some kind of political equilibrium. Economic-political
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models are of two kinds. Some assume direct democracy, in which case
they predict the behaviour of voters (essentially of the median one).
Others assume representative democracy, in which case they predict the
behaviour of politicians. Under direct democracy, a durable equilibrium
supporting a system of mandatory intergenerational transfers (such as an
unfunded pension system, or public debt) can come about only if it cre-
ates vested interests. Any such system will inevitably favour the genera-
tion or generations that voted for it in the first instance, at the expense
of the generations that come later. Rather than of intergenerational co-
operation, we should thus be talking of fait accompli. Representative
democracy weakens the link between policy and electorate. Policies af-
fecting the intergenerational distribution of resources reflect the relative
political weight of different age groups, rather than any ethical consid-
eration. Irrespective of whether democracy is direct or indirect, without
a society-wide constitutional arrangement governing transfers between
generations, voting is unlikely to produce intergenerational efficiency and
social optimality.

8 References

Aaron, H. (1966), The Social Insurance Paradox, Canadian Journal of
Economics and Political Science 32, 371-374

Baland, J. M. and A. Robinson (2002), Rotten Parents, Journal of
Public Economics 84, 341-356.

Balestrino, A., Cigno, A. and A. Pettini (2002), Endogenous Fertil-
ity and the Design of Family Taxation, International Tax and Public
Finance 9, 175-193

Barro, R. (1979), On the Determination of the Public Debt, Journal
of Political Economy 87, 940-971

Becker, G. S. (1974), A Theory of Social Interactions, Journal of
Political Economy 82, 1063-1093

(1983), A Theory of Competition among Pressure Groups
for Political Influence, Quarterly Journal of Economics 98, 371-400

and R. J. Barro (1988), A Reformulation of the Economic
Theory of Fertility, Quarterly Journal of Economics 103, 1-25

and K. M. Murphy (1988), The Family and the State,
Journal of Law and Economics 31, 1-18

Bernheim, B. D. and D. Ray (1989), Collective Dynamic Consistency
in Repeated Games, Games and Economic Behavior 1, 295-326

, Schleifer, A. and L. H. Summers (1985), The Strategic
Bequest Motive, Journal of Political Economy 93, 1045-1076

Boadway, R. W. and D. Wildasin (1989), A Median Voter Model of

Social Security, International Economic Review 30, 307-328

31



and A. Rustichini (2000), Equilibria with Social Security,

Review of Economic Dynamics 4, 41-78

Boldrin, M. and A. Rustichini (2000), Equilibria with Social Security,
Review of Economic Dynamics 4, 41-78

Breyer, F. (1994), The Political Economy of Intergenerational Redis-
tribution, Furopean Journal of Political Economy 10, 61-84

Browning, E. K. (1975), Why the Social Security Budget is Too Large
in a Democratic Society, Fconomic Enquiry 13, 373-388

Buchanan, J. (1987), Constitutional Economics, in The New Pal-
grave: A Dictionary of Economics. London: MacMillan

Caillaud, B. and D. Cohen (2000), Intergenerational Transfers and
Common Values in a Society, European Economic Review 44, 1091-1103

Cigno, A. (1991), Economics of the Family, Oxford and New York:
Clarendon Press and Oxford University Press
(1993), Intergenerational Transfers without Altruism: Fam-
ily, Market and State, Furopean Journal of Political Economy 9, 505-518
(2006), A Constitutional Theory of the Family, Journal of
Population Economics 19

Coughlin, P. (1986), Elections and Income Redistribution, Public
Choice 50, 27-91

Cremer, H., Dellis, A. and P. Pestieau (2003), Family Size and Op-
timal Income Taxation, Journal of Population Economics 16, 37-54
, Kessler, D. and P. Pestieau (1992), Intergenerational Trans-
fers within the Family, European Economic Review 36, 1-16

Docquier, F. and P. Michel (1999), Education Subsidies, Social Se-
curity and Growth: the Implications of a Demographic Shock, Scandi-
navian Journal of Fconomics 101, 425-440

Eckstein, Z. and K. I. Wolpin (1985), Endogenous fertility and Op-
timum Population Size, Journal of Public Economics 27, 93-106

Esteban, J. M. and J. Sakovics (1993), Intertemporal Transfer Insti-
tutions, Journal of Economic Theory 61, 189-205

Gale, D. (1991), The Efficient Design of Public Debt, in R. Dornbusch
and M. Draghi (eds.) Public Debt Management: Theory and History,
Cambridge, Ma.: Cambridge University Press

Groezen, B. van, Leers, T. and L. Meijdam (2003), Social Security
and Endogenous Fertility: Pensions and Child Allowances as Siamese
Twins, Journal of Public Economics 87, 233-251

Grossman, G. M. and E. Helpman (1998), Intergenerational Redis-
tribution with Short-Lived Governments, Fconomic Journal 108, 1299-
1328

Hansson, I. and C. Stuart (1989), Social Security as Trade among
Living Generations, American Economic Review 79, 1182-1195

32



Kollmann, R. (1997), Endogenous Fertility in a Model with Non-
Dynastic Parental Altruism, Journal of Population Economics 10, 87-95

Kolmar, M. (1997), Intergenerational Redistribution in a Small Open
Economy with Endogenous Fertility, Journal of Population Economics
10, 335-356

Kotlikoff, L. J. (1988), Intergenerational Transfers and Saving, Jour-
nal of Economic Perspectives 2, 41-58

, Persson, T. and L. Svensson (1986), Social Contracts as

Assets: A Possible Solution to the Time-Consistency Problem, American
Economic Review 78, 662-677

Leibenstein, H. (1960), Economic Backwardness and Economic Growth,
New York: Wiley

Maskin, E. and J. Farrell (1989), Renegotiation in Repeated Games,
Games and Economic Behavior 1, 327-360

Meijdam, L. and H. A. A. Verbon (1996), Aging and Political De-
cision Making on Public Pensions, Journal of Population Economics 9,
141-158

(1997), Aging and Public Pensions in an Overlapping Gen-

erations Model, Oxford Economic Papers 49, 29-42

Michel, Ph. and P. Pestieau (1993), Population Growth and Opti-
mality. When Does Serendipity Hold?, Journal of Population Economics
6, 353-362

Modigliani, F. (1986), Life Cycle, Individual Thrift and the Wealth
of Nations, American Economic Review 76, 297-313

Neher, P. A. (1971), Peasants, Procreation and Pensions, American
Economic Review 61, 380-389

Pecchenino, R. A. and K. R. Utendorf (1999), Social Security, Social
Welfare and the Aging Population, Journal of Population Economics 12,
607-623

Peters, W. (1995), Public Pensions, Family Allowances and Endoge-
nous Demographic Change, Journal of Population Economics 8, 161-183

Rawls, J. (1971), A Theory of Justice, Cambridge, Ma.: Belknap

Razin, A. and E. Sadka (1995), Population Economics, Cambridge
Mass.: MIT Press

Robertson, D. H. (1956), What Does the Economist Maximize? in
D. H. Robertson, Economic Commentaries. London: Staples

Samuelson, P. A. (1958), An Exact Consumption-Loan Model with or
without the Social Contrivance of Money, Journal of Political Economy
66, 467-482

Shubick, M. (1981), Society, Land, Love or Money, Journal of Eco-
nomic Behavior and Organization 6, 359-385

33



Stiglitz, J. E. and A. Weiss (1981), Credit Rationing in Markets with
Imperfect Information, American Economic Review 71, 393-410

Tabellini, G. (1991), The Politics of Intergenerational Redistribution,
Journal of Political Economy 99, 335-357

Veall, M. R. (1986), Public Pensions as Optimal Social Contracts,
Journal of Public Economics 31, 237-251

Verbon, H. A. A. (1993), Public Pensions: The Role of Public Choice
and Expectations, Journal of Population Economics 6, 123-135

Wagener, A. (2003), Pensions as a Portfolio Problem: Fixed Con-
tribution Rates vs. Fixed Replacement Rates Reconsidered, Journal of
Population Economics 16, 111-134

34



CESifo Working Paper Series

(for full list see www.cesifo-group.de)

1569 Jovan Zamac, Pension Design when Fertility Fluctuates: The Role of Capital Mobility
and Education Financing, October 2005

1570 Piotr Wdowinski and Aneta Zglinska-Pietrzak, The Warsaw Stock Exchange Index
WIG: Modelling and Forecasting, October 2005

1571 J. Ignacio Conde-Ruiz, Vincenzo Galasso and Paola Profeta, Early Retirement and
Socia Security: A Long Term Perspective, October 2005

1572 Johannes Binswanger, Risk Management of Pension Systems from the Perspective of
Loss Aversion, October 2005

1573 Geir B. Asheim, Wolfgang Buchholz, John M. Hartwick, Tapan Mitra and Cees
Withagen, Constant Savings Rates and Quasi-Arithmetic Population Growth under
Exhaustible Resource Constraints, October 2005

1574 Christian Hagist, Norbert Klusen, Andreas Plate and Bernd Raffelhueschen, Social
Health Insurance — the Mgjor Driver of Unsustainable Fiscal Policy?, October 2005

1575 Roland Hodler and Kurt Schmidheiny, How Fiscal Decentralization Flattens
Progressive Taxes, October 2005

1576 George W. Evans, Seppo Honkapohja and Noah Williams, Generalized Stochastic
Gradient Learning, October 2005

1577 Torben M. Andersen, Social Security and Longevity, October 2005

1578 Kai A. Konrad and Stergios Skaperdas, The Market for Protection and the Origin of the
State, October 2005

1579 Jan K. Brueckner and Stuart S. Rosenthal, Gentrification and Neighborhood Housing
Cycles: Will America’s Future Downtowns be Rich?, October 2005

1580 Elke J. Jahn and Wolfgang Ochel, Contracting Out Temporary Help Services in
Germany, November 2005

1581 Astri Muren and Sten Nyberg, Young Liberals and Old Conservatives — Inequality,
Mobility and Redistribution, November 2005

1582 Volker Nitsch, State Visits and International Trade, November 2005

1583 Alessandra Casella, Thomas Palfrey and Raymond Riezman, Minorities and Storable
Votes, November 2005

1584 Sascha O. Becker, Introducing Time-to-Educate in a Job Search Model, November 2005


http://www.cesifo.de.)/

1585 Christos Kotsogiannis and Robert Schwager, On the Incentives to Experiment in
Federations, November 2005

1586 Segren Bo Nielsen, Pascalis Raimondos-Mgdller and Guttorm Schjelderup, Centralized
vs. De-centralized Multinational s and Taxes, November 2005

1587 Jan-Egbert Sturm and Barry Williams, What Determines Differences in Foreign Bank
Efficiency? Australian Evidence, November 2005

1588 Steven Brakman and Charles van Marrewijk, Transfers, Non-Traded Goods, and
Unemployment: An Analysis of the Keynes — Ohlin Debate, November 2005

1589 Kazuo Ogawa, Elmer Sterken and Ichiro Tokutsu, Bank Control and the Number of
Bank Relations of Japanese Firms, November 2005

1590 Bruno Parigi and Loriana Pelizzon, Diversification and Ownership Concentration,
November 2005

1591 Claude Crampes, Carole Haritchabalet and Bruno Jullien, Advertising, Competition and
Entry in Media Industries, November 2005

1592 Johannes Becker and Clemens Fuest, Optima Tax Policy when Firms are
Internationally Mobile, November 2005

1593 Jim Malley, Apostolis Philippopoulos and Ulrich Woitek, Electoral Uncertainty, Fiscal
Policy and Macroeconomic Fluctuations, November 2005

1594 Assar Lindbeck, Sustainable Social Spending, November 2005

1595 Hartmut Egger and Udo Kreickemeier, International Fragmentation: Boon or Bane for
Domestic Employment?, November 2005

1596 Martin Werding, Survivor Benefits and the Gender Tax Gap in Public Pension
Schemes: Observations from Germany, November 2005

1597 Petra Geraats, Transparency of Monetary Policy: Theory and Practice, November 2005

1598 Christian Dustman and Francesca Fabbri, Gender and Ethnicity — Married Immigrants
in Britain, November 2005

1599 M. Hashem Pesaran and Martin Weale, Survey Expectations, November 2005

1600 Ansgar Belke, Frank Baumgaertner, Friedrich Schneider and Ralph Setzer, The
Different Extent of Privatisation Proceedsin EU Countries. A Preliminary Explanation
Using a Public Choice Approach, November 2005

1601 Jan K. Brueckner, Fiscal Federalism and Economic Growth, November 2005



1602 Steven Brakman, Harry Garretsen and Charles van Marrewijk, Cross-Border Mergers
and Acquisitions: On Revealed Comparative Advantage and Merger Waves, November
2005

1603 Erkki Koskela and Rune Stenbacka, Product Market Competition, Profit Sharing and
Equilibrium Unemployment, November 2005

1604 Lutz Hendricks, How Important is Discount Rate Heterogeneity for Wealth Inequality?,
November 2005

1605 Kathleen M. Day and Stanley L. Winer, Policy-induced Internal Migration: An
Empirical Investigation of the Canadian Case, November 2005

1606 Paul De Grauwe and Claudia Costa Storti, Is Monetary Policy in the Eurozone less
Effective than in the US?, November 2005

1607 Per Engstrom and Bertil Holmlund, Worker Absenteeism in Search Equilibrium,
November 2005

1608 Daniele Checchi and Cecilia Garcia-Pefialosa, Labour Market Institutions and the
Personal Distribution of Income in the OECD, November 2005

1609 Kai A. Konrad and Wolfgang Leininger, The Generalized Stackelberg Equilibrium of
the All-Pay Auction with Complete Information, November 2005

1610 Monika Buetler and Federica Teppa, Should you Take a Lump-Sum or Annuitize?
Results from Swiss Pension Funds, November 2005

1611 Alexander W. Cappelen, Astri D. Hole, Erik @. Serensen and Bertil Tungodden, The
Pluralism of Fairness Ideals: An Experimental Approach, December 2005

1612 Jack Mintz and Alfons J. Weichenrieder, Taxation and the Financial Structure of
German Outbound FDI, December 2005

1613 Rosanne Altshuler and Harry Grubert, The Three Parties in the Race to the Bottom:
Host Governments, Home Governments and Multinational Companies, December 2005

1614 Chi-Yung (Eric) Ng and John Whalley, Visas and Work Permits. Possible Global
Negotiating Initiatives, December 2005

1615 Jon H. Fiva, New Evidence on Fiscal Decentralization and the Size of Government,
December 2005

1616 Andzelika Lorentowicz, Dalia Marin and Alexander Raubold, Is Human Capital Losing
from Outsourcing? Evidence for Austria and Poland, December 2005

1617 Aleksander Berentsen, Gabriele Camera and Christopher Waller, Money, Credit and
Banking, December 2005



1618 Egil Matsen, Tommy Sveen and Ragnar Torvik, Savers, Spenders and Fiscal Policy ina
Small Open Economy, December 2005

1619 Laszlo Goerke and Markus Pannenberg, Severance Pay and the Shadow of the Law:
Evidence for West Germany, December 2005

1620 Michael Hoel, Concerns for Equity and the Optimal Co-Payments for Publicly Provided
Health Care, December 2005

1621 Edward Castronova, On the Research Vaue of Large Games: Natural Experiments in
Norrath and Camelot, December 2005

1622 Annette Alstadsader, Ann-Sofie Kolm and Birthe Larsen, Tax Effects, Search
Unemployment, and the Choice of Educational Type, December 2005

1623 Vesa Kanniainen, Seppo Kari and Jouko Yl&Liedenpohja, Nordic Dual Income
Taxation of Entrepreneurs, December 2005

1624 Lars-Erik Borge and Linn Renée Naper, Efficiency Potential and Efficiency Variationin
Norwegian Lower Secondary Schools, December 2005

1625 Sam Bucovetsky and Andreas Haufler, Tax Competition when Firms Choose their
Organizational Form: Should Tax Loopholes for Multinationals be Closed?, December
2005

1626 Silke Uebelmesser, To go or not to go: Emigration from Germany, December 2005

1627 Geir Haakon Bjertnaes, Income Taxation, Tuition Subsidies, and Choice of Occupation:
Implications for Production Efficiency, December 2005

1628 Justina A. V. Fischer, Do Ingtitutions of Direct Democracy Tame the Leviathan? Swiss
Evidence on the Structure of Expenditure for Public Education, December 2005

1629 Torberg Falch and Bjarne Stram, Wage Bargaining and Political Strength in the Public
Sector, December 2005

1630 Hartmut Egger, Peter Egger, Josef Falkinger and Volker Grossmann, International
Capital Market Integration, Educational Choice and Economic Growth, December 2005

1631 Alexander Haupt, The Evolution of Public Spending on Higher Education in a
Democracy, December 2005

1632 Alessandro Cigno, The Political Economy of Intergenerational Cooperation, December
2005



	Abstract



