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Intergenerational Linkages
and Government Budget Policies

S. Rao Aiyagari
Economist
F e d e r a l R e s e r v e B a n k of M i n n e a p o l i s

Social security programs and deficit policies shift the
burden of taxation across generations. In a social security
program the working population is taxed with the proceeds
being paid as benefits to the older and retired group. When
the government runs a deficit it is choosing to borrow
instead of taxing the current population. The debt may be
rolled over for many years and eventually paid off by
levying taxes on future generations.
An important issue in macroeconomics is whether and
how such policies affect the private sector's saving behavior
and hence the overall rate of capital accumulation and
economic growth. Insight into this issue was provided by
Barro (1974) who showed how these effects depend on the
nature of intergenerational linkages; the financial connections between generations that can arise from altruistic
motives. He considered the possibility that members of one
generation may care about the welfare of another generation; parents may care for their children and choose to
leave them bequests, or children may care for their parents
by supporting them in retirement. He showed that if these
links are sufficiently strong then a startling conclusion
obtains: government budget policies may have no effects
whatsoever on investment, growth, or the intergenerational
distribution of wealth; that is, government policies may be
neutral. Private saving behavior changes in such a way as
to completely offset the intended effects of such policies. In
the case of a social security program, children may simply
reduce their support for parents dollar for dollar with the
level of government support; in the case of a deficit, current
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generations may simply increase their saving and pass it on
as bequests to future generations so they can afford to pay
the higher taxes without suffering a loss in consumption.1
In this paper we will try to understand the economics of
such offsetting private behavior. I first develop a simple
model and analyze the effects of government policies in the
absence of intergenerational linkages. Next I introduce
such linkages and show how neutrality of government
policies can obtain. Then I consider the relationship between neutrality and economic efficiency and show that
there is no necessary connection between the two. That is,
government policies may be neutral even when the
economy is operating inefficiently, and they may not be
neutral even when the economy is operating efficiently.
After discussing some qualifications and extensions of the
analysis, I conclude that considerations involving intergenerational linkages can serve to limit the potency of
government policies but cannot eliminate the effects
entirely.
A Model Without Intergenerational Linkages
We will begin by constructing a simple model so that we
can carefully analyze the above issues. The most natural
model to study is clearly an overlapping generations
model—one in which generations come and go but the
economy (and the government!) goes on forever. The
1
The idea that government deficit policies may be neutral, first formulated
by the English economist David Ricardo (1772-1823), is known as the
Ricardian doctrine.
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simplest such model is one in which there are equal
numbers of only two generations alive at any date, the
working young (y) and the retired old (<o).2 Assume that
they are endowed with wy and w0 units respectively of a
single good which may be consumed or invested and that if
k units are invested at date t then f(k) units will become
available for consumption at date t + 1. The function/®
represents the investment technology and is assumed to be
strictly increasing with diminishing marginal product.
Further, /(0) = 0; that is, returns are zero if there is no
investment. The investment technology is represented by
the curve labeled/(/:) in Figure 1. The marginal product of
investment is the additional output obtained due to an
additional unit of investment and corresponds to the slope
of t h t f i k ) curve. As drawn, this slope is diminishing with
the level of investment.
Let cy(t) and c0(t) be consumptions of the young and the
old, respectively, at date t and let U(cy(t), c0(t+1)) be the
utility function representing preferences over lifetime
consumption for the young at t. Note that the above
specification implies that we are considering a case where
each generation is completely selfish and cares only about
its own lifetime consumption and does not care about the
welfare of any other generation.
Government policies are described as follows. A social
security tax of ys is imposed every period on each young
and the proceeds are distributed every period equally to
each old. In addition, the government has outstanding debt
obligations of face value d (measured in units of the good
and per young person) which is constant over time. It
follows that in every period additional taxes of r(t)d/[ 1 +
r(t)] per young person [where r(t) is the real interest rate
from t to t + 1 ] would have to be raised in order to make
the interest payments on the debt.3 We assume that a
fraction 6 of the needed taxes are levied on the young and
the rest on the old. We denote by yy(t) and y0(t) the total
taxes (less transfers) levied on the young and the old
respectively, so that
(1)

yy(t) = dr(i)d/[l+r(t)]

(2)

y0(t) = (1 ~d)r(f)d/[

+ ys
1 + r(t)] -

ys.

It is now possible to explain the working of the model as
follows. Investment is undertaken at each date by firms
which are jointly owned by the young at that date. The
firms choose the level of investment to maximize profits
which are then paid back next period to the (then old)
owners. Suppose that the firms invest kit) (per young
person) at date t which is financed by issuing bonds. In
order to be competitive these bonds must pay the same

Figure 1

The Investment Technology
and the Maximization of Firm Profits

Profit-Maximizing
Level of Investment

interest rate r(t) as government debt. It follows that each
firm's profits at t + 1, denoted n0{t+\\ are given by
ir0(t+l)

(3)

=f(k(t))

- [1 +

r(t)]k(t).

As shown in Figure 1, the profit-maximizing level of
investment is that at which the marginal product of
investment [which is the slope of the curve labeled f(k)]
equals [l+r(f)]. It can also be seen that the level of
investment, as well as maximum profits, decreases as the
interest rate goes up. This makes sense since the higher
interest rate increases the cost to firms of financing
investment. The profits, 7r0(t+1), are paid to the old at t+ 1,
who are the owners of the firms.
Consumption and saving decisions are made by the
2
While this simplification makes it easier to understand the issues, it is not
very useful for empirical applications because it requires that each period in the
model be thought of as corresponding roughly to 35 years.
3

This follows because the government budget constraint in each period is

Face Value of Debt Outstanding = Taxes + Market Value of New Debt.
Since the face value of debt outstanding is constant at d, the market value of new
debt at date t must be d/[\+r(t)].
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young at each date t so as to maximize their utility t/(v)
subject to the budget constraints
(4)

cy(t) + s(t) =

wy-yy(t)

(5)

^(H-l) = w0 + [1 + r(t)]s(t) +

yfi+l)

7ro(t+l)

where s(t) is saving by the young. The young use their
saving to acquire government debt and bonds issued by
firms. They are indifferent between the two since both bear
the same interest rate. The old in the initial period (that is, at
date 1) simply consume whatever they have, which is
(6)

c0( 1 ) = w0 + [ \ + r m m -

7.(1) +

7r0( 1 ) .

The budget constraints (4) and (5) can be combined into
a single wealth constraint by dividing (5) by [l+r(0] and
adding to (4). This yields
(7)

cy(t) +

This condition simply states that total saving by the young
must equal the sum of government debt and the bonds that
firms issue to finance their investment.4
From equation (8) and Figure 2 we can now see why the
response of private saving behavior to government policies
is so important. If a change in the social security program
(which changes the relative disposable incomes between
the young and the old) affects private saving then it will
also affect investment and hence the interest rate and the
consumption allocation between the young and the old.
Similarly, if an increase in government debt is not offset by
a corresponding increase in private saving, then again
investment, interest rates, and consumption allocations
would be affected. Thus the response of private saving is
the crux of the whole matter.
Using the budget constraints (4) and (5), the equation for firm profits (3), and the equilibrium condition
(8), we can develop the national income identity for this
simple model economy as follows:
(9)

c0(t+l)/[l+r(i)]

eft) + c0(t) = wy + w0~ [yft)

+ [ l + r ( t - l ) ] s ( t - l ) + 7r0(t)

= [wy ~ 7y(t)]
+ K - 7 / f + l ) + nJit+lMl

+

r(f)l

The right-hand side of this equation is the present
discounted value of a young person's lifetime disposable
income, or wealth. The individual chooses consumption in
each period of life given the interest rate and wealth. The
choice of consumptions is depicted in Figure 2 as resulting
from utility maximization subject to the above budget
constraint. Saving may then be found from (4).
We will assume that a rise in the interest rate reduces
current consumption; or equivalently, increases saving. We
also assume that an increase in wealth increases current
consumption but by a smaller amount than the increase in
wealth. This is captured by letting a denote the marginal
propensity to consume out of wealth [that is, the change in
cy(t) due to a dollar's change in wealth] and assuming that a
is positive but less than one. It follows from this that the
effect of an increase in wealth on saving depends on
whether the increase in wealth is due to an increase in
current disposable income or due to an increase in future
disposable income. If it is entirely due to the former, saving
must rise; whereas if it is entirely due to the latter, saving
must fall.
The model specification is completed by imposing the
equilibrium condition that
(8)
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s(t) = d/[l+r(t)]

+ k(t).

+ y0(t)] - s(t)

= wy +
~{k(t)

w0~r(t)d/[l+r(t)]
+ d / [ \ + r m

+ [l+r(f-l)]
X{k(t-l)

+ d/[l

+r(f-1)]}

+ / ( * ( * - D)
- [ 1 +r(f-l)]*(f-l)
= wy +

w0-k(t)+f(k(t-\)).

Therefore, we have
(10) eft) + c0(t) + k(t) = wy + w0
+f(k(t-1))
which states that total consumption plus investment
equals total output, consisting of total endowment plus
the returns on past investment. Alternatively, we can
interpret (10) as the equilibrium condition in the goods
market: total demand consisting of consumption demand and investment demand must equal the total
supply of goods consisting of total endowment and
current production. If we impose (10) and work back4
Since firms finance all of their investment by issuing bonds, the value of
bonds issued equals their investment.

