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Abstract

This paper surveys the literature on the macroeconomic effects of government debt. It
begins by discussing the data on debt and deficits, including the historical time series,
measurement issues, and projections of future fiscal policy. The paper then presents the
conventional theory of government debt, which emphasizes aggregate demand in the short run
and crowding out in the long run. It next examines the theoretical and empirical debate over the
theory of debt neutrality called Ricardian equivalence. Finally, the paper considers the various
normative perspectives about how the government should use its ability to borrow.



Introduction

An important economic issue facing policymakers during the last two decades of the
twentieth century has been the effects of government debt. The reason is a simple one: The debt
of the U.S. federal government rose from 26 percent of GDP in 1980 to 50 percent of GDP in
1997. Many European countries exhibited a similar pattern during this period. In the past, such
large increases in government debt occurred only during wars or depressions. Recently, however,
policymakers have had no ready excuse.

This episode raises a classic question: How does government debt affect the economy?
That is the question that we take up in this paper. It will not surprise the reader to learn that
macroeconomists are divided on the answer. Nonetheless, the debates over government debt are
fascinating and useful to study. They are fascinating because they raise many fundamental
guestions about economic behavior. They are useful to study because learning the sources of
disagreement can help an impartial observer reach a judgment of his own.

Our survey of the effects of government debt is organized as follows. Section | considers
some of the data on government debt. These data give some sense of the history of government
debt in the United State and elsewhere. This section also discusses some recent projections for
the beginning of the twenty-first century.

Section Il then examines the conventional view of the effects of government debt. We
call this view "conventional" because it is held by most economists and almost all policymakers.
According to this view, the issuance of government debt stimulates aggregate demand and
economic growth in the short run but crowds out capital and reduces national income in the long
run.

Section Il turns to an alternative view of government debt, called Ricardian equivalence.
According to this view, the choice between debt and tax finance of government expenditure is
irrelevant. This section discusses the basis of this idea, its history and importance, and the debate
over its validity.

Section IV moves from positive to normative analysis. It considers various perspectives
on the question of how the government should use its ability to borrow. The discussion
highlights the potential significance of countercyclical fiscal policy, optimal national saving, and

intertemporal tax smoothing.



|. The Data

In this section we present some basic facts about government debt and deficits in the
United States and other countries. We give the official data, and then examine a number of
issues regarding the appropriate measurement of fiscal policy. We conclude the section by

considering projections of future fiscal policy in a number of countries.

A. Debt and Deficits in the United States and Other Countries

We begin with data from the United States. Panel A of Figure 1 shows U.S. federal debt
as a percentage of gross national product over the past 200 years. It is common to exclude the
debt of state and local governments, as we do, although for many purposes it is more appropriate
to consider the consolidated debt of all levels of government. Most state governments hold
positive net assets, because they are prohibited from running deficits in their operating budgets,
and because the assets they accumulate to fund employee pensions exceed the debt they issue to
finance capital projects. The figure shows federal debt "held by the public,” which includes debt
held by the Federal Reserve System but excludes debt held by other parts of the federal
government, such as the Social Security trust fund.

The primary cause of increases in the U.S. debt-output ratio has been wars: The War of
1812, the Civil War, World War |, and World War Il all produced noticeable upswings in federal
indebtedness. The Great Depression and the 1980s are only two peacetime intervals when this
ratio increased significantly. Between these sharp increases, the debt-output ratio has generally
declined fairly steadily. An important factor behind the dramatic drop between 1945 and 1975
is that the growth rate of GNP exceeded the interest rate on government debt for most of that

period. Under such circumstances, the government can collect taxes equal to only its non-interest

! We take GNP data from Berry (1978, table 1B) for 1791 to 1868, from Romer (1989) for
1869 to 1928, and from the National Income and Product Accounts since 1929. The end-of-year
debt comes from Bureau of the Census (1975, series Y493) for 1791 to 1939, from
Congressional Budget Office (1993, table A-2) for 1940 to 1961, and from CBO (1997a, table
F-4) since 1962. We splice the series multiplicatively at the break points and convert debt from
fiscal-year to calendar-year form.



spending, finance the interest payments on the outstanding debt by issuing more debt, and still
watch its debt grow more slowly than the economy. This situation has potentially important
implications for the effect of government debt, as we discuss later.

Panel B of Figure 1 shows the U.S. federal budget deficit as a share of GNP over the past
200 years. These deficit numbers are for the so-called "unified budget," which includes both
"on-budget” items like national defense and "off-budget” items like Social Security, thus
capturing essentially all of the fiscal activities of the federal government. Once again, the effect
of wars is quite apparent. The small deficits between 1955 and 1975 were consistent with a
declining debt-output ratio for the reason just mentioned: Although the debt was growing, output
was growing faster. After 1975, larger deficits and a less favorable relationship between the
interest rate and the growth rate caused the debt-output ratio to rise.

Government debt and deficits in other industrialized countries span a wide range, as
shown in Table 1. The first column presents general government net financial liabilities as a
percentage of GDP. This measure differs in several respects from that shown in panel A of
Figure 1: It includes all levels of government, nets out financial assets where the data are
available, and normalizes by GDP rather than GNP. Nevertheless, the U.S. value for 1996
matches the last point shown the figure. The second and third columns show the budget surplus
and primary budget surplus as percentages of GDP. The primary surplus equals taxes less all
non-interest spending. The highest reported debt-income ratios are in Italy and Belgium; their

high debt service payments induce substantial budget deficits despite primary budget surpluses.

B. Measurement Issues
The official U.S. data on federal government debt and deficits obscure a number of

interesting and important issues in assessing fiscal policy. We now discuss some of these

2 The budget surplus comes from Bureau of the Census (1975, series Y337) for 1791 to
1928, from Bureau of the Census (1975, series Y341) for 1929 to 1961, and from CBO (1997a,
table F-4) since 1962. We convert these numbers from a fiscal-year basis to a calendar-year
basis. Note that the deficit does not equal the annual change in federal debt. Roughly speaking,
the change in debt reflects the government's cash outlays and receipts, while the unified deficit
involves a limited amount of capital budgeting. We return to this issue below.
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measurement issues.

1. Adjusting for Economic Conditions

Official data on debt and deficits are often adjusted to reflect three economic variables:
the price level, interest rates, and the business cycle. The adjustment for the price level occurs
because the real value of the debt is, for many purposes, more important than the nominal value.
For the level of the debt, the price-level adjustment is obvioud:idfthe debt ané is the price
level, then the real debt /P. For the deficit, however, the price-level adjustment is somewhat
more subtle. It is natural to define the real deficit to be the change in the real value of the debt.
In this case, the real deficit equals the nominal deficit (deflated by the price level) minus the
inflation rate times the existing debt. That is,

d(D/P)/dt = (dD/dt)/P - [(dP/dt)/P](D/P).
The inflation correction, which is represented by the second term on the right-hand side of this
equation, can be large when inflation is high or the outstanding debt is large. Indeed, it can turn
a nominal budget deficit into a real budget surplus.

The second adjustment is for the level of interest rates. The adjustment arises because
the market value of the debt may be more important than the par value. When interest rates rise,
outstanding debt falls in value, and when interest rates fall, the opposite occurs; of course, a
given rate change will cause debt with a longer maturity to be revalued more than shorter-term
debt. The market value of U.S. debt over time can be calculated using the data and procedures
outlined in Seater (1981), Butkiewicz (1983), and Cox and Hirschhorn (1983). The annual
change in the market value can differ noticeably from the annual change in the par value, but the
series follow the same broad trends.

The third common adjustment to the budget deficit is for business cycle conditions.
Because the deficit rises automatically when economic activity slows, and vice versa, the budget
deficit in a given year may offer a misleading impression of underlying fiscal policy. The
"standardized employment deficit" (CBO, 1997a) eliminates the effects of the business cycle on
the budget. This deficit is based on estimates of what spending and revenue would be if the

economy were operating at normal levels of unemployment and capacity utilization.



2. Assets and Liabilities Beyond the Official Debt

Debt held by the public is the largest explicit liability of the federal government, but it
is not the only liability. Moreover, the federal government also holds significant assets. As
emphasized by Eisner and Pieper (1984) and Eisner (1986), all of these assets and liabilities
should be considered in any overall accounting of the government's financial situation.
Unfortunately, it is quite difficult to assess the value of many government assets and liabilities.

Some valuation problems are primarily technical. For example, a large share of the
government's physical capital is defense-related, and many of these goods are not sold in (legal)
markets. As another example, federal insurance of bank deposits may prove to be either very
costly to the government or very inexpensive, and it is difficult to assess the probabilities of the
alternative outcomes.

Other valuation problems are more conceptual. Do the future Social Security benefits
specified by current law constitute a government liability in the same sense as explicit debt? The
answer to this question depends at least partly on how the liability is perceived by households.
If households believe that these benefits will be paid with the same probability that the explicit
debt will be honored, then it may be sensible to count the present value of the benefits as
government debt. In this specific case, the additional debt could be roughly three times the
explicit debt, as Feldstein (1996a) estimates the present value of Social Security benefits less
taxes for current adults at roughly $11 trillion in 1995. Similar questions arise for civil service
and military retirement benefits, Medicare, and other entitlement programs. The important
general point is that the appropriate measure of government indebtedness largely depends on
peoples’ behavior. As a result, deciding what measure of fiscal policy is best requires taking a
stand on the correct model of economic behavior.

Attempts to measure a range of explicit government assets and liabilities include the
presentations of historical federal balance sheets by Eisner (1986), Bohn (1992), and the Office
of Management and Budget (1996). OMB's estimates for 1995 are summarized in Table 2. The
largest liabilities are debt held by the public (excluding the Federal Reserve) and expected
pension liabilities for federal military and civilian employees. OMB also includes the expected
cost of contingent liabilities that arise from loan guarantees and insurance programs. The federal

government's financial assets include gold and loans owed to the government; its physical assets
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include both reproducible plant and equipment (about three-quarters of which relates to national
defense) and nonreproducible capital such as land and mineral deposits. OMB does not include
in these estimates the cost of future Social Security payments and other "continuing
commitments,” arguing that the appropriate way "to examine the balance between future
Government obligations and resources is by projecting ... total receipts and outlays" (p. 20).

As it turns out, OMB estimates the government's assets to be worth roughly as much as
its non-debt liabilities in 1995, so net explicit liabilities are close to the value of debt. Indeed,
net liabilities appear to have followed debt fairly closely in recent decades, despite sometimes
significant differences in their annual changes. Debt increased by about $2.4 trillion between
1975 and 1995, while OMB estimates that liabilities rose about $2.6 trillion. Yet, these measures
diverged sharply before 1975. Bohn estimates that the net worth of the federal government was
roughly the same share of GNP in 1975 as in 1947, as a dramatic decline in the debt share was

offset by a drop in military assets and a rise in government employee pension obligations.

3. Capital Budgeting

One way to incorporate some government assets into the regular budget process is to
create separate capital and operating budgets. In this way, current outlays would include not the
acquisition of capital goods, but the depreciation of previously purchased capital. One effect of
capital budgeting is that it would allow the government to spend money on capital assets without
running an explicit deficit. Some observers view this situation as an inducement to profligate
spending, particularly because it is difficult to decide exactly what constitutes capital, and many
types of spending could acquire that label. For whatever reason, the U.S. federal government
(unlike many state governments) does not rely on a capital budget as a central element of its
budget process. Nevertheless, the principle of capital budgeting does affect budget numbers in
two ways.

First, the unified budget includes some specific kinds of capital budgeting. Since 1992,
for example, government credit programs have been counted not in terms of their current outlays,
but in terms of the present value of their expected future outlays. Thus, the deficit cost of a
direct student loan is not the loan amount itself, but the net cost of providing the loan, taking into

account the probability of default. Because the government's cash outlays reflect the total amount
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of the loan, the increase in the debt exceeds the deficit. A similar pattern is repeated for some
other fiscal activities where the budget amounts differ from the contemporaneous cash outlays
or receipts.

Second, the federal budget as recorded in the National Income and Product Accounts does
treat government consumption and investment in physical capital diffefently. Government
consumption includes an estimate of the depreciation of government capital, and government
purchases of new capital are tallied separately. The federal government's investment in physical
capital is fairly modest, with gross investment less than fifteen percent of consumption
expenditures in 1994,

4. Generational Accounting

One prominent alternative to standard debt and deficit accounting is "generational
accounting," proposed by Auerbach, Gokhale, and Kotlikoff (1991) and Kotlikoff (1992). These
authors argue that the conventional deficit and explicit debt "simply reflect economically arbitrary
labeling of government receipts and payments,” so that the measured deficit "need bear no
relationship to the underlying intergenerational stance of fiscal policy" (p. 56). Generational
accounts measure fiscal policy by its impact on different generations, not by the annual flows of
spending and taxes.

Generational accounts are constructed by extrapolating current policies through the
lifetimes of all people currently alive, and calculating the net taxes they would pay under those
policies. The net taxes of future generations are then set at a level which satisfies the

government's intertemporal budget constraint. These calculations provide important information

® Formally, the change in debt equals the deficit less so-called "other means of financing."
Much of this category consists of short-term differences between the deficit and borrowing
needs, but some other means of financing (such as direct student loans) involve quite long-term
divergences.

* This treatment in the National Income and Product Accounts was introduced in 1996.
There are a number of other discrepancies between unified budget principles and NIPA budget
principles. These include geographic differences, timing conventions, and some shifting of items
between the revenue and expenditure sides of the budget.
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about how fiscal policy redistributes resources across generations. For example, most of the
transfer from young to old during the postwar period occurred not in the 1980s when measured
deficits were high, but between the 1950s and 1970s when deficits were low but Social Security
benefits were being enhanced.

Nevertheless, generational accounts do suffer from some problems, as explored by Cutler
(1993) and Congressional Budget Office (1995). One set of problems involves technical issues
in constructing the accounts. For example, it is unclear what is the appropriate discount rate for
future taxes, and different discount rates produce very different quantitative results. A second
issue is whether the labelling of government receipts and payments truly is arbitrary. For
instance, the methodology of generational accounting treats Social Security payments and interest
payments on government debt as essentially equivalent. Yet it is surely easier for the government
to reduce future Social Security benefits than to reduce future coupon payments on existing debt
securities. The label "government debt" appears to have some true meaning.

A final important problem springs from the fact that generational accounting is
inextricably tied to a specific model of individual behavior. In particular, the methodology
assumes that people are life-cycle consumers without a bequest motive, so that their behavior and
well-being depend on their assessment of government policies over their entire lifetimes and only
over their lifetimes. If individuals are liquidity-constrained or myopic, however, then their
behavior and well-being may be more sensitive to current taxes than to the present value of the
future taxes they expect to pay. Conversely, if individuals have altruistic bequest motives (a
possibility we discuss extensively later), then their behavior and well-being will be sensitive to
future taxes that will be paid by their descendants. In either case, generational accounts fail to

provide a good gauge of fiscal policy for either positive or normative purposes.

C. Future Fiscal Policy

Current patterns of taxes and spending are unsustainable in most industrialized countries
over the next twenty-five years. The primary causes of this situation are the aging of their
populations and the rising relative cost of medical care. Table 3 presents the elderly dependency
ratio--defined as the population age 65 and over as a percentage of the population ages 20 to 64--

for a number of countries. Between 1990 and 2030, longer lifespans and continued low birthrates
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will sharply increase the ratio of retirees to working adults. The U.S. population is projected to
age less dramatically than the population of many other industrialized countries, but the increase
in retirees per worker in the United States is still expected to exceed 50 percent.

In most countries, health care has absorbed an increasing share of national income over
the past several decades. The cost of producing most specific medical services may not have
increased, but the cost of providing medical care that meets the social standard clearly has risen.
Predicting future developments in this area is difficult, but most analysts expect the relative cost
of medical care to continue to increase for some time.

A large share of government outlays involves transfers from working adults to retirees or
the financing of health care. (Of course, these categories overlap heavily.) Thus, the aging of
the population and the increasing cost of health care will put a significant strain on government
finances over the coming decades. Table 4 shows projections for the effect of population aging
on various countries' budget surpluses and debts under the assumption that current tax and
spending rules remain unchanged. The numbers show only the direct effect of aging, and ignore
the problem of paying interest on the accumulating debt. The projections are highly uncertain
as well. Nevertheless, they show a marked deterioration in the fiscal situation of almost every
country.

For the United States, the Congressional Budget Office (CBO, 1997b) has performed a
careful analysis of the fiscal outlook. The analysis incorporates the need to pay interest on the
accumulating debt, as well as the feedback between debt and the economy. Table 5 summarizes
CBO's results. Without economic feedbacks, government debt more than doubles as a share of
output by 2030; including feedbacks, this share rises three-fold. A large part of this looming
fiscal problem is the expected rise in future payments for Social Security and Medicare. Dealing
with this long-term fiscal imbalance will likely be one of the most significant challenges facing

policymakers during the next century.

[I. The Conventional View of Debt

In this section we present what we believe to be the conventional view of the effects of

government debt on the economy. We begin with a qualitative description of those effects,
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focusing on the impact of debt on saving and capital formation, and thereby on output and

income, on factor prices and the distribution of income, and on the exchange rate and foreign

transactions. We also review some other economic and non-economic consequences of
government borrowing.

Following our qualitative analysis, we try to quantify some of the long-run effects of debt
in a very rough way. Although quantifying these effects precisely is an arduous task, we think
it important to have some quantitative sense of what is at stake. Therefore, we present a ballpark
estimate of the impact of debt, which is interesting in itself and also illuminates some of the
critical assumptions underlying all quantitative analyses of government debt.

Our analysis assumes that government spending on goods and services is not affected by
debt policy. That is, we examine the effects of issuing a given amount of debt and reducing
taxes temporarily by an equal amount. Because the government must satisfy an intertemporal
budget constraint, and because debt cannot grow forever as a share of income, this temporary tax
reduction will generally be accompanied by a future tax increase. For most of this section, we
simply assume that the present value of that tax increase equals the current increase in debt. We
defer more careful consideration of the budget constraint to the last part of the section, where we
re-examine the effects of debt in a world with uncertainty. The analysis also assumes, except
where stated otherwise, that monetary policy is unaffected by debt policy. By excluding possible

monetization of the debt, we can couch our discussion in real, rather than nominal, terms.

A. How Does Debt Affect the Economy?

The government's debt policy has important influence over the economy both in the short
run and in the long run. We begin by discussing the short-run effects of budget deficits. We
then turn to the long-run effects, of which the most important is a reduction in national wealth.
In particular, we explain both how deficits affect national saving and how the change in saving
affects many aspects of the economy. We also consider several other long-run effects of

government debt.

1. The Short Run: Increased Demand for Output

Suppose that the government creates a budget deficit by holding spending constant and
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reducing tax revenue. This policy raises households' current disposable income and, perhaps,
their lifetime wealth as well. Conventional analysis presumes that the increases in income and
wealth boost household spending on consumption goods and, thus, the aggregate demand for
goods and services.

How does this shift in aggregate demand affect the economy? According to conventional
analysis, the economy is Keynesian in the short run, so the increase in aggregate demand raises
national income. That is, because of sticky wages, sticky prices, or temporary misperceptions,
shifts in aggregate demand affect the utilization of the economy's factors of production. This
Keynesian analysis provides a common justification for the policy of cutting taxes or increasing
government spending (and thereby running budget deficits) when the economy is faced with a
possible recession.

Conventional analysis also posits, however, that the economy is classical in the long run.
The sticky wages, sticky prices, or temporary misperceptions that make aggregate demand matter
in the short run are less important in the long run. As a result, fiscal policy affects national
income only by changing the supply of the factors of production. The mechanism through which

this occurs is our next topic.

2. The Long Run: Reduced National Saving and lts Consequences

To understand the effect of government debt and deficits, it is crucial to keep in mind
several national accounting identities. Letlenote national incomé& private consumptiors
private saving, and taxes less government transfer payments. The private sector's budget
constraint implies that:

Y=C+S+T.
National income also equals national output, which can be divided into four types of spending:
Y=C+ 1+ G+ NX,
wherel is domestic investmeng is government purchases of goods and servicesNAnd net
exports of goods and services. Combining these identities yields:
S + (T-G) = | + NX.

This identity states that the sum of private and public saving must equal the sum of investment
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and net exports.

The next important identity is that a nation's current account balance must equal the
negative of its capital account balance. The current account balance is defined as nelN¥xports
plus net investment income by domestic residents and net transfers; for the most part, we ignore
these last two, smaller pieces. The negative of the capital account balance is called net foreign
investment, oNFI, which is investment by domestic residents in other courgsssiomestic
investment undertaken by foreign residents. Thus, the third identity is simply:

NX = NFI ,
so that international flows of goods and services must be matched by international flows of funds.
Substituting this identity into the other two identities yields:

S+ (T-G) =1 + NFI.
The left side of this equation shows national saving as the sum of private and public saving, and
the right side shows the uses of these saved funds for investment at home and abroad. This
identity can be viewed as describing the two sides in the market for loanable funds.

Now suppose that the government holds spending constant and reduces tax revenue,
thereby creating a budget deficit and decreasing public saving. This identity may continue to be
satisfied in several complementary ways: Private saving may rise, domestic investment may
decline, and net foreign investment may decline. We consider each of these possibilities in turn.

To start, an increase in private saving may ensue for a number of reasons that we discuss
below. In fact, some economists have argued that private saving will rise exactly as much as
public saving falls, and the next section of the paper examines this case at length. For now, we
adopt the conventional view that private saving rises by less than public saving falls, so that
national saving declines. In this case, total investment--at home and abroad--must decline as
well.

Reduced domestic investment over a period of time will result in a smaller domestic
capital stock, which in turn implies lower output and income. With less capital available, the
marginal product of capital will be higher, raising the interest rate and the return earned by each
unit of capital. At the same time, labor productivity would be lower, thereby reducing the
average real wage and total labor income.

Reduced net foreign investment over a period of time means that domestic residents will
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own less capital abroad (or that foreign residents will own more domestic capital). In either case,
the capital income of domestic residents will fall. Moreover, the decline in net foreign
investment must be matched by a decline in net exports, which constitutes an increase in the
trade deficit of goods and services. As this connection between the budget deficit and the trade
deficit became better known in the United States during the 1980s, it led to the popular term
"twin deficits." Pushing the trade balance into deficit generally requires an appreciation of the
currency, which makes domestically-produced goods relatively more expensive than foreign-

produced goods.

3. Other Effects

Although increasing aggregate demand in the short run and reducing the capital stock in
the long run are probably the most important effects of government budget deficits, debt policy
also affects the economy in various other ways. We describe several of these effects here.

First, government debt can affect monetary policy. A country with a large debt is likely
to face high interest rates, and the monetary authority may be pressured to try to reduce those
rates through expansionary policy. This strategy may reduce interest rates in the short run, but
in the long run will leave real interest rates roughly unchanged and inflation and nominal interest
rates higher. In the United States, at least in recent years, monetary policy has apparently not
responded to fiscal policy in this way. For example, the U.S. debt-income ratio rose sharply
during the 1980s, and the U.S. inflation rate declined sharply. Nevertheless, successive Chairmen
of the Federal Reserve Board have warned of the possible link between the budget deficit and
inflation.®

In extreme cases, a country with a large debt may have difficulty financing an ongoing

> For more complete analysis of the international effects of debt, see Frenkel and Razin
(1992, chapters 7, 8, 10 and 11) and Obstfeld and Rogoff (1996, chapter 3).

® Paul Volcker told Congress in 1985 that "the actual and prospective size of the budget
deficit ... heightens skepticism about our ability to control the money supply and contain
inflation” (p. 10). Alan Greenspan said in 1995 that he expected that "a substantial reduction in
the long-term prospective deficit of the United States will significantly lower very long-term
inflation expectations vis-a-vis other countries” (p. 141).
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deficit through additional borrowing and, as a result, will be tempted to raise revenue through
seigniorage. If the fiscal authority can force the monetary authority to finance ongoing deficits
with seigniorage, then, as Sargent and Wallace (1981) argue, inflation is ultimately a fiscal
phenomenon rather than a monetary bne. This monetization of the debt is the classic
explanation for hyperinflation. For example, staggering budget deficits as a share of national
income were the root cause of hyperinflations in 1920s Germany and 1980s Bolivia. As Sargent
(1983) explains, inflation can fall sharply in such a country when government borrowing is
reduced and the central bank commits not to finance future deficits. Yet, this line of reasoning
is not very important for most developed countries today, as seigniorage represents a very small
share of total government reveriue.

A second effect of government debt is the deadweight loss of the taxes needed to service
that debt. The debt-service payments themselves are not a cost to a society as a whole, but,
leaving aside any payments to foreigners, merely a transfer among members of the society. Yet
effecting that transfer in a world without lump-sum taxes will create some distortion of individual
behavior that generates a deadweight loss. Thus, a policy of reducing taxes and running a budget
deficit means smaller deadweight losses as the debt is being accumulated but larger deadweight
losses when the debt is being serviced with higher taxes.

A third effect of government debt is to alter the political process that determines fiscal

policy. Some economists have argued that the possibility of government borrowing reduces the

" Woodford (1995) proposes an alternative "fiscal theory of the price level," based on the
effect of prices on the real value of government debt and thus on aggregate demand.
Woodford considers an economy of infinitely-lived households, and hypothesizes an increase
in government debt with no offsetting change in future taxes or spending. This policy makes
households wealthier and increases aggregate demand. If aggregate supply is unchanged, both
goods-market equilibrium and the government's budget constraint require that the price level
increases enough to reduce real debt to its initial value. The mechanism is quite similar to
the Pigou-Patinkin (1965) real-balance effect, except that it allows for households that appear
to be Ricardian, and it involves total government liabilities rather than just outside money. In
contrast to the Sargent-Wallace analysis, Woodford's point does not depend on any particular
response by the monetary authority to changes in fiscal policy.

8 For further analysis of the connections between fiscal policy and monetary policy,
see Aiyagari and Gertler (1985), Leeper (1991), McCallum (1984), and Sims (1994).
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discipline of the budget process. When additional government spending does not need to be
matched by additional tax revenue, policymakers and the public will generally worry less about
whether the additional spending is appropriate. This argument dates back at least to Wicksell
(1896), and has been echoed over the years by Musgrave (1959), Buchanan and Wagner (1977),
and Feldstein (1995) among others. Wicksell claimed that if the benefit of some type of
government spending exceeded its cost, it should be possible to finance that spending in a way
that would receive unanimous support from the voters; he concluded that the government should
only undertake a course of spending and taxes that did receive nearly unanimous approval. In
the case of deficit finance, Wicksell was concerned that "the interests [of future taxpayers] are
not represented at all or are represented inadequately in the tax-approving assembly” (p. 106).
Musgrave noted that when budget balance is altered for stabilization purposes, "the function of
taxes as an index of opportunity cost [of government spending] is impaired" (p. 522). Buchanan
and Wagner asserted that a balanced-budget rule "will have the effect of bringing the real costs
of public outlays to the awareness of decision makers; it will tend to dispel the illusory
'something for nothing' aspects of fiscal choice" (p. 178). And Feldstein wrote that "only the
‘hard budget constraint' of having to balance the budget" can force politicians to judge whether
spending's "benefits really justify its costs" (p. 405).

It is also possible that the existence of government debt reduces the fiscal flexibility of
the government. If moderate levels of debt have only small negative effects, but larger debts are
perceived to be quite costly, then a country with a moderate debt will be constrained from
responding to calls for greater spending or lower taxes. This constraint on future policymakers
is, in fact, one of the explanations sometimes given for why governments choose to accumulate
large debts.

A fourth way in which government debt could affect the economy is by making it more
vulnerable to a crisis of international confidence. Ekenomist(4/1/95) noted that international
investors have worried about high debt levels "since King Edward Il of England defaulted on
his debt to Italian bankers in 1335" (p. 59). During the early 1980s, the large U.S. budget deficit
induced a significant inflow of foreign capital and greatly increased the value of the dollar.
Marris (1985) argued that foreign investors would soon lose confidence in dollar-denominated

assets, and the ensuing capital flight would sharply depreciate the dollar and produce severe
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macroeconomic problems in the United States. As Krugman (1991) described, the dollar did
indeed fall sharply in value in the late 1980s, but the predicted "hard landing” for the U.S.
economy did not result. Krugman emphasized, however, that currency crises of this sort have
occurred in countries with higher debt-output ratios, particularly when much of that debt is held
by foreigners, as in many Latin American countries in the 1980s.

A fifth effect of government debt is the danger of diminished political independence or
international leadership. As with the danger of a hard landing, this problem is more likely to
arise when government borrowing is large relative to private saving and when the country
experiences a large capital inflow from abroad. Friedman (1988) asserted: "World power and
influence have historically accrued to creditor countries. It is not coincidental that America
emerged as a world power simultaneously with our transition from a debtor nation ... to a creditor

supplying investment capital to the rest of the world" (p. 13).

B. How Large is the Long-Run Effect of Debt on the Economy?

So far we have described the effects of government debt in qualitative terms. We now
present rough quantitative estimates of some of these effects. We begin with an extremely simple
calculation of the effect on national income of a reduced capital stock, and we then explore the
sensitivity of our results to three key assumptions. Our ballpark estimate is, in fact, broadly
consistent with the few other quantitative analyses in the literature. We also note the magnitude
of the deadweight loss caused by the taxes needed to finance the debt service. We calibrate our

calculations for the U.S. economy, but the approach is applicable to other countries as well.

1. The Parable of the Debt Fairy

As we have discussed, a primary effect of government debt is the crowding out of capital

and the consequences that result from this crowding out. How large are these effects? To
answer this question, consider the parable offered by Ball and Mankiw (1995). Imagine that one
night a debt fairy (a cousin of the celebrated tooth fairy) were to travel around the economy and
replaced every government bond with a piece of capital of equivalent value. How different
would the economy be the next morning when everyone woke up?

It is straightforward to calculate the effect of this addition to the capital stock. If factors
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of production earn their marginal product, then the marginal product of capital equals the capital
share of income (MPK*K/Y) divided by the capital-output ratio (K/Y). In the United States
between 1960 and 1994, the gross return to capital was roughly one-third of income, and the
capital-output ratio averaged a little over thtee. The implied marginal product of capital is about
9.5 percent. More precisely, this figure representsgthes marginal product; it shows how
much an extra dollar of capital adds to gross output and income. If the country wants to
maintain that dollar of capital, however, then it needs to do replacement investment to offset
depreciation. Depreciation amounts to roughly 3.5 percent of capital, settimarginal product

of capital is about 6 percent. In other words, each dollar of capital raises gross national product
by 9.5 cents and net national product by 6 cents.

When the debt fairy magically reverses the effects of crowding out, the amount of capital
increases by the amount of federal government debt, which in the United States is about one-half
of gross output. Our estimates of the marginal product of capital imply that gross output would
be increased by about 4.75 percent, and net output by about 3 percent. In 1997, these increases
amount to about $400 billion and $250 billion, respectively.

The story of the debt fairy is appealing because it offers a simple way to calculate the

° These data are drawn from the National Income and Product Accounts of the
Commerce Department's Bureau of Economic Analysis (BEA). Net capital income is the sum
of corporate profits, rental income, net interest, and a share of proprietors' income (all with
appropriate adjustments for inventory valuation and capital consumption). Gross capital
income equals net income plus depreciation. We use national income plus depreciation as the
measure of total output and income. The capital stock is BEA's net stock of fixed
reproducible tangible wealth excluding consumer durables. Including the value of inventories
and land in the measure of capital would depress the estimated return on capital. On the
other hand, Feldstein, Dicks-Mireaux, and Poterba (1983) note that "pre-tax" corporate profits
in the national income accounts actually represent prafties the payment of state and local
property taxes; adding these taxes back into profits would raise the estimated rates of return.
Finally, some authors measure the benefit of additional saving by the return to nonfinancial
corporate capital. Because corporate capital is more heavily taxed than other capital, it earns
a higher pre-tax return. Yet, there is no reason to assume that any addition to the capital
stock would flow disproportionately to corporations.

19 The actual effect of adding this much capital would be somewhat smaller, because the
marginal product would decline as the capital stock increased.
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effects of government debt on national income. But is this calculation realistic? The debt-fairy
calculation implicitly makes three assumptions:
(1) Deficits do not affect private saving, so debt crowds out other forms of private wealth
one for one.
(2) The economy is closed, so crowding out takes the form of a reduced capital stock.
(3) The profit rate measures the marginal product of capital, so it can be used to gauge
the effects of a change in the capital stock.
Let us consider how relaxing each of these assumptions might alter the conclusion that current

U.S. government debt reduces U.S. national income by about 3 percent.

2. A Closer Look at the Effect of Debt on Private Savings

The debt fairy replaces each dollar of government debt with one dollar of capital. Is this
dollar-for-dollar substitution appropriate? More concretely, if the U.S. government had run
sufficient surpluses during the past twenty years to reduce its debt to zero, would national wealth
now be larger by the amount of the actual current debt?

In actuality, an increased flow of government borrowing will affect the flow of private
saving through several channels. First, private saving will rise because some households will
save part of the tax reduction to consume later in life. Second, forward-looking consumers will
realize that the increasing debt will force higher future interest payments by the government and,
thus, higher future taxes. Third, greater government borrowing will affect interest rates and
wages, and these general-equilibrium effects in turn will affect private saving. Fourth, the
government's debt policy may affect distortionary capital taxes, which in turn affect private
saving. For all of these reasons, the size of the budget deficit affects the amount of private
saving.

Understanding the long-run effect of debt on capital therefore requires a formal, general
equilibrium model, with particular attention paid to household saving behavior. Conventional
analysis focuses on models with overlapping generations of life-cycle consumers introduced by
Samuelson (1958) and Diamond (1965). Because this model incorporates people at different
stages of their life-cycle who differ in both their level of wealth and marginal propensity to

consume out of wealth, aggregation is often difficult in realistic models with more than two
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generations. Blanchard (1985) resolves this problem by making assumptions about the aging
process that simplify aggregation analytically. Auerbach and Kotlikoff (1987) and other
researchers resolve this problem by simulating a more complicated model numerically.

Before turning to the results from these well-known analyses, however, it is instructive
to examine a simple, stylized example. Consider an economy in which every person lives for
a fixed number of periods. Assume that the interest rate is given (either because this is a small
open economy or because the technology is linear in capital and labor). Also assume that the
consumers choose the same level of consumption in each period of life (either because their rate
of time preference happens to equal the interest rate or because they have Leontief preferences).
Now consider how an increase in government debt affects the steady state. Higher debt means
higher interest payments and higher taxes. If those taxes are distributed equally across people
of different ages, then each person's after-tax income is reduced by the amount of those interest
payments (per capita) in each period. Because consumers still want to smooth consumption, they
respond to this higher tax burden by reducing consumption in each period by the same amount.
As a result, after-tax income and consumption fall equally, private saving is unchanged, and
private wealth is unchanged. Each dollar of debt crowds out exactly one dollar of capital, as
assumed by the debt fairy parable.

To see what happens when various assumptions are relaxed, we turn to the Blanchard and
Auerbach-Kotlikoff analyses. Blanchard develops a continuous-time overlapping-generations
model in which people have log utility and face a fixed probability of dying in each period. He
examines the effect of accumulating additional government debt and then holding debt at its new
level forever. To establish notation, [@tdenote debt anw/ denote national wealth (domestic
capital plus net foreign assets), so private wealth edxaly. For a small open economy,
Blanchard confirms the result from our simple example: Steadyeitdtdd equals -1 if the rate
of time preference equals the world interest rate. If the world interest rate and the rate of time

preference differ, crowding out may be larger or smaller than one for one.

1 Letp be the probability of dying in each period or, as suggested by Blanchard and
Summers (1984), a "myopia coefficient" that reflects mortality or myopia.r eqtial the world
interest rate and the rate of time preference. Then Blanchard reports
that dWdD = p(p+r)(p+0)(p+6-r)™
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Matters become more complicated in a closed economy. In this case, as capital is
crowded out, the interest rate rises, and households are encouraged to save. As a result, the
absolute value ofdWdD is smaller in a closed economy than in an open ecorbmy.
Calculations using the Blanchard model indicate that the difference between open and closed
economies is substantial, but this result appears highly sensitive to the assumption of log utility,
according to which households are very willing to substitute consumption between periods in
response to a higher interest rate. Most research in the consumption literature suggests a much
smaller intertemporal elasticity of substitution than ufity.

Auerbach and Kotlikoff (1987) construct a large-scale general equilibrium model, and
simulate the model to examine the effects of alternative debt, tax, and Social Security policies.
The numerical simulations reveal not only the steady-state changes in capital and other variables,
but also the transition path to the new steady state. The model assumes that people have an
economic lifetime of 55 years, have perfect foresight about future economic conditions, and make
rational choices regarding their consumption and labor supply. The government raises funds
through distortionary taxes and satisfies an intertemporal budget constraint. A production
function for net output completes the model, which describes a closed economy. Auerbach and
Kotlikoff choose values for the key parameters based on the empirical literature. Note, in
particular, that they assume that the intertemporal elasticity of substitution is 0.25.

Auerbach and Kotlikoff examine the effect of reducing taxes and accumulating debt over
a certain number of years, and then boosting taxes to hold the debt at its new per-capita level
forever. This debt policy reduces saving and capital by transferring resources from younger and
future generations, who have a low or zero marginal propensity to consume, to older generations,
who have a high marginal propensity to consume. Capital is also diminished by the higher rate

of distortionary income taxes in the long run, although the initial reduction in the tax rate can

12 Blanchard and Fischer (1989, p. 131) report that, in the steadydi€atB, = -
p(p+0)/[(p+r)(p+6-r)-F'C], where K is the capital stockC is consumption, and F is the
aggregate net production function.

13 For attempts to use variants of the Blanchard model to estimate the cost of various debt
policies, see Romer (1988) and Evans (1991).
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actually crowd-in capital in the short run. Auerbach and Kotlikoff analyze deficits equal to 5
percent of output that last for one year, 5 years, and 20 years; they do not report the resulting
levels of debt, but these can be calculated approximately based on the size of the deficits and the
interest rate. For all three experiments, the decline in capital appears to be extremely close to
the increase in debt.

We conclude this discussion by emphasizing that the short-run effect of a budget deficit
on consumption and saving is a poor guide to the long-run effect of debt on national wealth. In
a model with life-cycle consumers, government debt may have only a small short-run effect, as
confirmed by Blanchard (who finds that initial saving adjusts by only several percent of a change
in debt) and Auerbach and Kotlikoff (who find that at the end of a 20-year tax cut, the capital
stock is reduced by only one-fifth of its eventual decline). Nonetheless, debt has a much larger
effect on life-cycle consumers in the long run. Auerbach and Kotlikoff's closed-economy model
shows approximately one-for-one crowding out; Blanchard's formulas suggest smaller effects in
a closed economy but roughly one-for-one crowding out in an open economy. On balance, the
debt fairy's one-for-one substitution of capital for debt may be on the high side of the truth, but

it seems a reasonable approximation.

3. A Closer Look at International Capital Flows

When the debt fairy changes government debt into national wealth, the increment to
national wealth is assumed to take the form of domestic capital, with no change in net ownership
of foreign assets. This is clearly not a realistic description of an open economy. Yet, alternative
assumptions about international capital flows would have little effect on the estimated impact of
government debt.

In actuality, net international capital flows are fairly small. Feldstein and Horioka (1980)
examined five-year averages of domestic investment and saving across countries and found these

two variables moved almost exactly one for one with each other. More recent estimates suggest

* The increases in debt from the three alternative policies are roughly 5, 30, and 200
percent of output. The corresponding declines in the capital stock are 5, 29, and 182 percent
of output.
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that the strength of this relationship declined somewhat in the 1980s. Nonetheless, these
estimates indicate about 75 percent of a long-term change in national saving adds to domestic
investment and only 25 percent goes to investment abtoad.

Because many countries allow capital to move freely across their borders, it is surprising
that net international capital flows are not larger in the long run. The literature has considered
many possible explanations. For our purposes, though, the key point is that the existence of
international capital flows--or the lack of such flows--has little impact on the ultimate cost of
government debt. Suppose that the debt fairy transformed each dollar of reduced debt into an
extra dollar of net foreign assets, rather than an extra dollar of domestic capital. In this case,
which is the extreme opposite of our original assumption, the debt reduction would not raise
domestic output at all. Instead, it would raise foreign output, and some of that output would flow
back to this country as the return on our additional overseas assets. As long as the return to
wealth are the same at home and abroad, the location of the extra wealth does not affect our
income.

Another way to understand this point is to note the distinction between domestic income
and national income. Domestic income is the value of production occurring within a nation's
borders; this is identically equal to domestic output or GDP. Tomorrow's domestic output and
income depend on today's domestic investment. But the consumption of domestic residents
depends ottheir income, which is the value of production accruing to a nation's residents. This
is called national income, and it is identically equal to national output or GNP. Tomorrow's
national output and income depend on today's national saving, wherever this saving is ultimately
invested.

Naturally, this strong statement requires several caveats. First, the statement ignores the

tax implications of the location of capital. Governments receive a higher effective tax rate on

15 See Feldstein and Bacchetta (1991) and Dornbusch (1991).

'® Frankel (1991), Mussa and Goldstein (1993), and Gordon and Bovenberg (1996) review
the evidence regarding international capital mobility and discuss a number of explanations for
the observed immobility. For a recent attempt to explain the Feldstein-Horioka puzzle within
the context of neoclassical growth theory, see Barro, Mankiw, and Sala-i-Martin (1995).
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capital located in their countries than on capital owned by their residents but located abroad.
Thus, the social return to domestic investment is higher than the social return to foreign
investment, even if the private (after-tax) returns are the same.

Second, additional capital accumulation does not reduce the marginal product of capital
as quickly if the capital can flow abroad. As we saw in our earlier discussion of the Blanchard
model, the effect of debt on the capital stock is reduced if changes in the capital stock affect the
interest rate and thereby private saving.

Third, the location of nationally-owned capital does affect the distribution of income. If
the domestic capital stock increases, so does the wage, while the return to capital and the interest
rate fall; domestic workers benefit and owners of domestic capital ar& hurt.  An increase in the
ownership of capital located abroad does not have these effects.

Fourth, international capital flows change the composition of domestic production. If a
smaller deficit raises net foreign investment, then net exports will rise, while if it increases only
domestic investment, then of course investment spending will rise. Moreover, the budget deficit
affects the exchange rate if there are significant international capital flows, but not otherwise.

On balance, it seems that the issuance of government debt has only a small effect on
international capital flows in the long run and that those flows have only a small effect on the
return to extra saving. Acknowledging the openness of the economy, therefore, does not

substantially alter the estimated impact of government debt.

4. A Closer Look at the Marginal Product of Capital

In describing the impact of the debt fairy, we calculated the marginal product of capital
using the capital share of national income and the capital-output ratio. This calculation was
based on the standard premise that the factors of production, including capital, are paid their
marginal product. Now we reconsider whether that calculation was appropriate.

In recent years, there has been a wave of research that proposes a new view of capital.

As Mankiw (1995) discusses, a variety of empirical problems with the basic neoclassical growth

7 Because some owners of domestic capital are foreigners, this shift actually raises
national income slightly.
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model would be resolved if the true capital share in the production function is much larger than
the one-third measured from the national income accounts. One reason that the true capital share
might be larger than the raw data suggest is that capital may have significant externalities, as
argued by Romer (1986, 1987). If the social marginal product of capital is well above the private
marginal product that we observe, then reducing government debt and raising the capital stock
would have much larger effects than the debt fairy parable suggests.

Another possible reason for a large capital share is that the correct measure of capital
includes human capital, such as education and training, as well as tangible physical capital, like
plant and equipment. Mankiw, Romer and Weil (1992) propose an extension of the basic Solow
(1956) model in which there are fixed saving rates for both physical capital and human capital.
They show that cross-country data are consistent with this model and an aggregate production
function of the formY = K¥¥HY.'® If the share of income devoted to human-capital
accumulation is unchanged by debt policy, then the reduction in income caused by the crowding-
out of physical capital will also reduce the stock of human capital; in this case, government debt
reduces income substantially more than our 