1 Ricardian Neutrality of Fiscal Policy

For a long time, when economists thought about the effect of government debt on ag-
gregate output, they focused on the so called crowding-out effect. To simplify the ex-
position, imagine the equilibrium interest rate r is fixed, for example the economy is
small relative to the rest of the world, so it is a “price taker” with respect to the interest
rate. Then, the Euler equation ' (¢;) = (14 r) v/ (¢i41) determines the total amount
of savings, and therefore next period wealth, a;;;. In an economy without government
debt, a;11 = ki1 so all savings end up in capital that can be used for production.
If the government issues debt d;,; to finance some expenditures, then the equilibrium
condition in the asset market becomes

agp1 = ko1 + deyr

The government will have to promise an interest rate r on the bonds it issues, so that
debt can compete with capital, and debt will crowd-out (i.e., replace) capital because
a;+1 in this example is unchanged by the choice of the government to issue debt since r
is fixed.

If capital is lower, production and output will also be lower. This crowding-out effect
means that issuing debt has real effects on the economy, i.e., it changes the equilibrium
allocations. In a famous paper, Robert Barro (1974) challenged this idea by restating, in
the language of modern economics, a “neutrality” result for fiscal policy which is due to
David Ricardo (1817). The idea is quite simple. Debt implies future taxes with a present
value equal to the value of the debt; rational agents, recognizing this equivalence, will
proceed as if the debt did not exist, resulting in the debt having no effects on economic
activity.

The Ricardian proposition can be expressed, formally, in the following way: given a
sequence of government expenditures, it is irrelevant for households if such expenditures
are financed by levying current taxes, or by raising current debt and levying higher tazes
in the future. In other words, the choice of the fiscal policy instrument (debt or tazes)
used to finance expenditures is “neutral” on households consumption allocations.

Let’s formalize this idea in a simple version of our two-period economy. The economy
is populated by a mass 1 of households, all equal, that earn income in the two periods
equal to (y1,y2). The government expenditures are given by (g1, g2) in the two periods.
The interest rate is ezogenous. We generalize this assumption later.

We start from the case where the expenditures are financed only with lump-sum



taxes (71, 72), hence

g = T1

g2 = T2
at dates t = 1 and ¢t = 2. Public debt is not used. Hence, the intertemporal budget
constraint of the government is
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Let (¢}, ¢3) be the optimal consumption choices and a* the optimal saving choice. These
optimal choices must satisfy the two budget constraints
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which can be combined into the intertemporal household budget constraint
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Using (1) into (2), we can rewrite (2) as
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Note that under this choice of fiscal policy, what matters for the total DPV of households
resources is the DPV of government expenditures.

Suppose now that the government changes its fiscal policy and decides to reduce
taxes in period 1 form 7, to 71 < 71, and raise debt to cover this tax cut for an amount
b. In the two periods, the budget constraints of the government are, respectively,

g = F1+b
92+b(1+7") = 7A'2

Obviously, to avoid default, at the end of the second period the government must have
repaid all its expenditures (gi1,¢2) and the interests on debt, so 7o has to be raised
accordingly. Hence, using the intertemporal budged constraint of the government, we
have
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i.e., the discounted present value (DPV) of taxes must equal the DPV of public expen-
ditures.

Given the new timing of taxes (71,72), what is the new budget constraint for the
households, and their new optimal consumption choices (¢4, ¢2)? The budget constraint
of the agent in both periods is

Go+a = y1—T1

Cy = (l—l—’l“)d—f-yg—%g.

Constructing the intertemporal lifetime budget constraint for the household, we obtain
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The third equality comes from the intertemporal government budget constraint with the
new taxes and debt (3); the fourth equality comes from the fact that the government
expenditures were also covered under the first financing plan without debt.

This result establishes that consumers face the same DPV of resources independently
of the fiscal policy chosen by the government to finance expenditures. Lifetime resources
are unaffected by the timing of taxes, they only depend on the DPV of expenditures!

However, is it also true that ¢; = ¢} and ¢2 = ¢37 Yes, obviously, given that the Euler
equation is not affected by lump-sum taxes. Too see this, imagine that households’
preferences are given by

Uleryea) =Ine + flne,.

Households can save through an asset market at the exogenous interest rate r. From the
Euler equation, we obtain

o=p(1+7) 4

under both fiscal policies. Since the lifetime budget constraint (determining the level
of consumption) is the same and the Euler equation (determining the slope of the con-
sumption profile) is the same, consumption in both periods has to be the same under
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both policies. Formally, the equations
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yield ¢; = ¢ for t = 1,2. Note that, since disposable income changes between the two
examples, but consumption does not, what must adjust is saving.

In conclusion, for a given sequence of government expenditures, it is equivalent for
households how the government decides to finance such expenditures. What are the
lessons we learn from this Ricardian equivalence result? First, the DPV of disposable
income and consumption (and their choices, period by period) only depend on the total
amount of government expenditures. Second, any tax cut which is not associated to
a cut in expenditures, but only to more public debt, is not a free lunch: it will be
eventually compensated by higher taxes in the future. Third, government bonds are not
net wealth for households, since they embody a future tax liability.

1.1 Endogenous interest rate

It is easy to generalize this derivation to the case where the interest rate R is endoge-
nous. In this economy, we should think of the government issuing bonds b, in period
1 and households buying these bonds through their saving. If we compare a scenario
with low debt and high taxes in period 1 to one with high debt and low taxes, in the
second scenario households will save more and absorb the higher government debt (the
equilibrium condition in the asset market a = b always holds) at the same equilibrium
interest rate. See Figure 8.17 in Williamson, for example.

1.2 Relation to the PIH

The Ricardian equivalence result seems to contradict some of the results we derived by
analyzing the PIH. When studying the PIH, we learned that a tax cut will increase
consumption proportionately to its effect on permanent disposable income. Why are
we now, instead, claiming that a tax cut has no effect on consumption? Does the
PIH not hold any longer? No, it still holds. We’re taking the PIH one step further.
We are adding equilibrium considerations by bringing into the picture the government
budget constraint. Households are forward looking and when computing their permanent
income they understand that a tax cut today will mean higher taxes in the future (unless



expenditures are cut at the same time) and, hence, it means no change in permanent
income and consumption.

In our previous analysis of the effect of the tax cuts within the PIH, it is as if we
assumed that every tax change that affected permanent income was also accompanied
by an equal change in expenditures.

1.3 Assumptions behind Ricardian Equivalence

The Ricardian proposition is a very useful abstraction to think about fiscal policy, but
it is based on a number of strong assumptions.

1. Households are all affected in the same way by the tax cut. In reality, a tax cut
can favor some families more than others, and there will be a redistribution of
resources in the economy. So fiscal policy has always some redistributive effects,
and in this sense is not neutral. However, its effects on the aggregate might be
close to neutral, since in the aggregate gains of certain families offset losses of
others.

2. Tazes are be lump-sum. In reality, taxes are distortionary. In the presence of elastic
labor supply, a reduction in labor income taxes in the first period associated to an
increase in the second period, for example, will increase (decrease) labor supply
and output in the first (second) period.

3. The additional debt raised by the government is paid back within the lifetime of
every household. In reality, there are old workers who retire before the taxes are
increased again, and gain; there are some young workers who enter the economy
after the tax-cut, and only suffer the higher future taxes without having enjoyed the
benefits earlier. With finite lives, Ricardian neutrality is restored only if households
have perfect altruism (remember our discussion of the infinite horizon model?).

4. Credit markets are perfect. In reality, for some individuals borrowing constraints
are binding. When taxes are cut, these individuals benefit because they can raise
their consumption towards the optimum. The Government is acting like a bank
that relaxes the borrowing constraint, by lending to those individuals (through
lower taxes), and letting them repay (through higher taxes), once their constraint
is not binding any longer. Similarly, if there is an interest-rate wedge between
borrowing and saving, Ricardian neutrality fails: in case the government decides
to finance expenditures with a decreasing path of taxes over time (i.e., taxes high



this period and low next period), some households may be forced to borrow this
period to smooth consumption and must do so at higher rates.

Based on this discussion, it seems almost impossible that Ricardian equivalance holds
exactly. The theoretical underpinnings for any effects of debt on the economy depend on
subtle concepts such as the extent of heterogeneity among households, the distortionary
nature of taxes, the intensity of intergenerational altruism, the nature and extent of
liquidity constraints, and so on. Careful examination of those factors suggests that exact
Ricardian equivalence is implausible. However, despite its nearly certain invalidity as a
literal description of the role of public debt in the economy, Ricardian equivalence holds
as a close approximation and provides a useful benchmark.



