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CHAPTER 1|

Introduction

This book examines the effects of fiscal policy on the economy. Fiscal
policy refers 10 the actions of government in collecting and spending pri-
vate resources. As its title suggests, the book is concerned with the dy-
namic aspects of fiscal policy. These include the effects of fiscal policies
on capital formation, economic growth, and intergenerational equity; the
influence of long-run expectations on short-run outcomes; and the re-
strictions imposed by current policies on the set of feasible future policies.

Dynamic analysis has recently gained favor over static analysis in var-
ious fields of economics. It is particalarly appropriate for the study of
fiscal policy, which, at least in the United States, is frequently adjusted
and altered. Such changes are often explicitly legislated in advance, but
when not pre-announced they may often be surmised from current fiscal
conditions. That fiscal variables are continually modified is not surpris-
ing. Current policy changes alter the course of the economy and invari-
ably require additional policy changes in the future. But the anticipation
of such future changes also alters current outcomes; indeed, the current
impact of fiscal decisions cannot be determined without considering the
entire future time path of fiscal policy.

A dynamic perspective is also crucial in weighing the short-run benefits
of particular policies (e.g., lax cuts) against long-run losses (e.g., crowd-
ing out) and in evaluating the economic efficiency of alternative policies.
Economic efficiency refers 1o the potential for improving the welfare of
some segment of society without reducing that of another. Static analysis
is ill-equipped to examine economic efficiency because it ignores a vast
segment of socicty, namely, all future generations. Dynamic analysis con-
siders both current and future generations and permits one to distinguish
policies that truly improve economic efficiency from those that simply re-
distribute resources across generations. ’

In addition to including the time dimension of fiscal policy, any per-
suasive analysis of this subject should include the general equilibrium
effects of policy choices on endogenous economic variables such as in-
terest rales, wages, and saving. Studying fiscal policy in a dynamic gen-
cral equilibrium model involves a number of issues that are not present
in static modcls. These include treatment of expectations, aggregation of
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the behavior of overlapping gencrations, and solving for the equilibrium
transition path of the cconomy. The difticulties in obtaining cither quali-
tative or quantitative analytical results in any but extremely simple and
highly unrealistic dynamic models influenced our decision to use a com-
puter simulation model to study the dynamics of fiscal policy. Although
this methodological approach to analyzing fiscal policy issues is com-
monplace, the model developed here appears 1o be unique in that it can
be used to study the effects of a wide range of important fiscal policies
on intertemporal general equilibria under the assumption of rational ex-
pectations.

The numerical simulation technique is required because of the com-
plexity of the problems studied here. Nevertheless, the model has few
components, and these are easily described. As a consequence, the simu-
lation results are highly intuitive and easily understood by tracing the ef-
fects of policy changes through the different parts of the model.

A. Key issues

The book examines many types of fiscal policies, including deficit finance,
changes in the level and timing of government spending, choice of the tax
base, 1ax progressivity, investment incentives, and social security. In ad-
dition, the book considers the interaction of demographic change and
fiscal choices, the effect of fiscal policies on the stock market, particularly
investment incentives, and the question of whether conventional mea-
sures of government debt are intrinsically well defined.

To provide a better sense of the scope of this book, we list befow some
of the questions to be addressed.

1. Savings, welfare, and the choice of tax base

Would a switch in the tax base from income to consumption in-
crease savings and welfare in the long run?

How would the outcome be different if the alternative tax base
were labor income, rather than consumption?

Do policies that lead to increased savings in the long run also im-
prove individual welfare in the long run?

2. Efficiency gains from dynamic tax reform

To what cxtent do policies that improve long-run welfare suc-
ceed in doing so through transfers in resources from earlier

>
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generations rather than through increases in economic cili-
cieney?

Do fiscal policies exist that offer Parcto clhiciency gains, that is,
that improve the welfare of at least one generation without
lowering that of others?

How large are the cfficicncy gains or losses from switching tax
bases?

“Crowding out” and deficits

How much private investment is displaced by deficits associated
with tax cuts of different sizes and durations?

How fast does crowding out occur?

What is the impact of deficit finance on short- and long-term in-
terest rates?

Is it possible for investment to increase when a deficit occurs?

How does the type of tax cut that induces a deficit influence the
degree of crowding out?

How useful are reported government deficits as measures of in-
tergenerational redistribution and fiscal stimulus?

Business tax incentives

What types of business tax incentives have the greatest “bang for
the buck” in terms of increased investment per dollar of rev-
enue loss?

What is the impact of investment incentives on the stock market
and interest rates?

How do adjustment costs to investment influence the efficacy of
fiscal policy?

How do changes in investment incentives influence the eflective
base of taxation?

Tax progressivity

How serious are the efficiency costs of progressive taxation in
comparison with the costs of proportional taxation?

How much is labor supply and savings reduced by the progres-
sivity of the tax system?

How does increasing the progressivity of different taxes shift the
burden of taxation across generations?
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6. Announcement effects

Can early announcement of policy changes mitigate or reverse
their intended effects?

How does the anticipation of different fiscal policy changes affect
short-run economic behavior?

In what cases is early announcement of a policy shift beneficial?

7. Demographic shifts

What economic changes, particularly in capital formation and
factor prices, should occur when fertility rates undergo ma-
jor changes?

How does such a demographic shift atfect the financial viability
of social security and the distribution across generations of
the burden of financing social security?

What changes in the social security system are required to off-
set the effects of a major increase in the ratio of retirees to
workers?

B. Key findings

These and numerous other questions are addressed in the following chap-
ters using both theoretical analysis and the results of the simulation mod-
el. The key findings are as follows:

Deficits arising from income tax cuts of short duration “crowd
in” saving and investment in the short run even though saving
and capital formation are crowded out in the long run by such
policies.

Consumption taxation stimulates considerably greater savings
than income or wage taxation.

Most of the long-run welfare gains that would result from a move
to consumption taxation are due to intergenerational transfers
of the tax burden rather than gains in economic efficiency.

Officially reported government deficits can be highly misleading
indicators of the “tightness” or “looseness” of fiscal policy.

Investment incentives can lead to substantial declines in stock
market values.

Investment incentives can be self-financing in the sense that short-
term revenue losses are offset by long-term increases in rev-

enues with no required increase in personal or business tax .

rates.
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The degree of tax progressivity is as important as the choice of
the tax base in influencing saving and capital accumulation.

Despite adverse consequences for social security, projected demo-
graphic changes such as those under way in the United States
are likely to improve significantly the welfare of future gener-
ations because of capital deepening and a decline in the num-
ber of young children supported per adult.

C. Background

Recent research into the effects of fiscal policy has been particularly active
in a number of arcas, albeit without having achieved a broad consensus.
The ensuing debates and controversies have motivated the choice of many
of the topics covered in this book.

1. Savings, lubor supply, growth, and government policy

One of the central questions explored here is to what extent can govern-
ment policies affect the rate of capital accumulation and the supply of
labor in the economy. Capital accumulation and labor supply are two of
the main sources of economic growth. Both growth and measured saving
have been quite low in the United States in recent decades.' Various stud-
ies (e.g., Feldstein, 1974) have suggested that government fiscal policy is
in large part responsible for discouraging saving. Their particular con-
cern is the crowding out caused by government debt policies and the dis-
incentives to saving and labor supply generated by high marginal tax
rates.

2. The choice of tax base

As has become increasingly apparent, the choice of the tax base - whether
it be income, consumption, wages, or capital income - has important im-
plications for the distribution of welfare among individuals in society and
for the eflicient operation of the economy. The United States, like most
other industrialized countries, derives a large part of its revenue from the
individual income tax. During the past two decades proposals to replace
the tax on income with a tax on personal consumption have received seri-
ous attention from economists and government officials. This discussion
was influenced by the arguments of Fisher (1939), Kaldor (1957), and

b For a presentation and discussion ol ditferent U.S. saving mcasures see Kotlikoll (1984a),
Aucerbach (1985), or Boskin and Kotlikotl (1985). Aucrbach (1984) considers the relation-
ship between reduced saving and growth in the United States in the 1970s.
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others before them dating back to Hobbes (1651). Proponents of the con-
sumption tax argue that not only would it be more equitable, simpler to
administer, and less distortionary, but it would also promole saving. Op-
ponents believe that it would reduce the progressivity of the tax system,
while discouraging labor supply through increased marginal tax rates on
wage and salary income.

3. Social security and the demographic transition

The impact of social security on the U.S. economy and the effects of eco-
nomic and demographic change on social security are receiving consider-
able attention. From a rather minor fiscal institution in the 1940s, social
securily has grown enormously in the ensuing years. Social security taxes
are now the second largest source of U.S. government revenues, and so-
cial security benefit payments represent almost three-quarters of all U.S.
government transfer payments. Although social security is credited with
greatly improving the welfare of the postwar generation of the elderly,
some say that its implicit form of deficit finance accounts in large part for
the recent declines in the U.S. saving rate. Others have voiced concerns
about the potential impact of social security’s payroll tax, which they see
as highly distortionary. )

Greater attention has focused on the substantial increases in the ra-
tio of the elderly to the younger population that will occur in the United
States in the first half of the next century and considerably sooner in Ja-
pan and some European countries. The financial squeeze on social se-
curity associated with the projected rise in Lhe ratio of beneficiaries to
contributors has prompted a variety of reform proposals. These include
increases in payroll taxes as needed over time, large-scale benefit cuts,
and the early accumulation of a massive social security trust fund.

D. The need for a dynamic general equilibrium simulation
model :

Harberger (1962) was among the first researchers to analyze the effects of
fiscal policy using a general equilibrium approach. He was concerned
with the effects of a corporale tax in an economy with two production
sectors (corporate and noncorporate), Iwo factors of production (capital
and labor), and a representative houschold that supplics the productive
factors and purchases the output of the two sectors. Despite the sim-
plicity of his model, it is only possible to obtain general analytical expres-
sions for the effects of taxation in the case of infinitesimal tax changes.
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These expressions are quite complicated when there arc nonzero tax rates
in the initial economy (Atkinson and Stiglitz, 1980).

Simulation analysis is the only alternative available when it is necessary
to analyze large policy changes in models that are too complicated for
simple analytical solutions. To solve such models one must specify explic-
itly the key parameters, such as the elasticity of substitution in produc-
tion of capital lor labor. Obviously, if the model is to be as realistic as
possible, the numerical estimates of these parameters should be culled
from the empirical literature. Given such a parameterization, one can
usually obtain an exact numerical solution for the equilibrium of the
economy for any given fiscal policy and compare the results for different
fiscal policies. This is the essence of the numerical simulation approach.

Simulating the model for alternative policies takes the place of the
comparative static exercises that are performed with analytical models.
In addition, one can conduclt sensitivity analysis of the numerical simu-
lation model by examining the impact of plausible variations in param-
eter values. Often the results of such sensitivity analysis are very robust
to reasonable parameter changes, even though this outcome could not be
foreseen prior to performing the simulation experiments. In other cases
results are quite sensitive to small changes in particular parameters. This,
too, is useful information, for it indicates which parameters need to be
empirically estimated most precisely.

l. Early simulation models

The model used in this book is a large-scale dynamic simulation model.
In contrast, most of the initial simulation studies of fiscal policy utilized
static models. Although such models are not suitable for analyzing the
types of questions considered below, the carlier work provides important
insights into the problems of obtaining solutions to numerical simulation
models and the potential uses of such modecls.

The best known of the early simulation models are those developed by
Shoven, Whalley, and various collaborators (Shoven and Whalley, 1972;
Shoven, 1976; IFullerton, Shoven, and Whalley, 1983; and Ballard ct al.,
1985). These models have been used to study the incidence and efficiency
clfects of a variety of fiscal regimes in both closed and open economies.?
In the earliest application of these models an important element of the
rescarch involved ensuring that a solution could be found with a compu-
tational algorithm. Scarf’s (1967, 1973) algorithm was important in this
context because it guaranteed convergence to an equilibrium, as long as

2 This research s surveyed in some detail in Ballard e al. (1985).
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at least one existed. Subsequently, alternative algorithms that were compu-
tationally more efficient proved successful in the solution of large models.
One such method is utilized in the present analysis.?

2. Steady state simulation models

Generally missing from this earlier generation of large-scale general equi-
librium simulation models is the element of time, which is needed to un-
derstand the effects of government policy on savings and growth. Although
the production sectors of the economy are disaggregated in great and
careful detail in the early models, future production and consumption
are either left out or treated in a less than satisfactory manner. As will be-
come clear from the description of the model used here, tracing out the
dynamic path of an economy presents the researcher with special meth-
odological problems.

An alternative approach was developed to avoid such problems while
still making it possible to analyze a subset of questions concerning sav-
ing and growth. This approach characterized individual saving behavior
more fully, but was limited only to finding a solution for the position
of the economy in its long-run stationary (or, in the presence of trend
growth, steady) state, when each year is the same as the previous one. In
the stationary state, since nothing changes, the role of expectations and
the process of economic adjustment cannot be considered, nor can issues
relating to short-run outcomes, the timing of policy, or the behavior of
different cohorts. The stationary state approach can be used, however, to
consider the long-run effects on the economy of changes in economic
conditions, including most fiscal policies.

In general, such models have been much less concerned with a disag-
gregation of markets than have the static large-scale models and have re-
lied on the life cycle model of saving developed by Modigliani and Brum-
berg (1954) and by Ando and Modigliani (1963). For example, papers by
Tobin and Dolde (1971, 1981), Sheshinski (1978), and Kotlikoff (1979) ex-
amine the impact of social security on steady state labor supply and sav-
ings, while Summers (1981a) presents a steady state simulation analysis
of the effects of changing the tax base from income to consumption.

3. Limitations of steady state analyses

As emphasized below, the steady state characteristics of an economy,
although they reflect its long-run position, can be misleading if used to

3 In fact, computing technology has advanced to the poinl where the simulation modd
described below is available for use on personal compulcers.
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compare alternative fiscal policies. For example, in the base case simula-

, tions of Chapter 5, the wage tax is associated with higher long-run capital

per capita than the income tax, although the income tax is economi-
cally more eflicient. Because of the intergenerational redistribution gen-
erated by different tax systems, future generations in the long run may be
better off simply because members of earlier generations suffered. There
is no way to consider this intergenerational redistribution without ex-
amining the economy’s dynamic transition path from one tax regime to
another.

4. Mpyopic dynamic models

A general equilibrium model of the dynamic transition must incorporate
forward-looking behavior into the actual determination of the time path
of prices and policy variables facing households and firms. Hence, the
solution of the dynamic transition path presents problems that are much
more imposing than finding the equilibrium of a single steady state. If,
however, one makes the extreme simplifying assumption that individuals
behave “as if” economic conditions were not changing, the economy’s
dynamic path can be solved forward recursively, one year at a time, with-
out regard to the impact of future conditions on current behavior.

Although this assumption of “myopia” or “static expectations” is not
satisfactory when the economy is changing every year, it does provide
some insight into how the economy might look in the short run after a
policy change and how long the economy might take to adjust to such
a change. Miller and Upton (1974) provided perhaps the first dynamic
simulations to be based on a life cycle model assuming such static ex-
pectations. Summers (1980) extended his own steady state calculations
to the transition path of the economy after a change in tax structure,
again under the assumption of myopia. Seidman (1983) has continued
this line of research, examining some of the questions considered in this
book.

In myopic dynamic simulation models, however, it is difficult to per-
form meaningful calculations of the welfare effects of changes in fiscal
policy. Since individual households are assumed to ignore the economic
impacts of such changes, one cannot separate the effects of the policy it-
self from the effects of such irrational household behavior. In addition,
consistent application of the myopic expectations hypothesis requires that
agents ignore, or fail to perceive, future policy changes. In the simulation
of policies such as temporary tax cuts, the assumption of myopic expec-
tations can lcad to dramatically different short-run responses from those
arising in the same model, but with rational households.
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E. A dynamic, perfect foresight general equilibrium model

In a serics of articles (Auerbach and Kotlikoff, 1983a, b, ¢, d, 1985a, b;
Auerbach, Kotlikoff, and Skinner, 1983) we developed a lile cycle dy-
namic simulation model that solves for the economy’s path under the
assumption that households and firms rationally take account of future
changes in economic conditions. In fact, individuals in the model have
perfect foresight; along the solution path of the economy described by
the model individuals and firms make decisions based on correct expec-
tations of future economic variables.

Although perfect foresight may, at first, strike the reader as an extreme
assumption, it appears to be a useful benchmark for analyzing behavior,
just as the assumption that consumers optimally choose among commod-
ities appears useful in elementary demand analysis. The assumption of
fully rational perfect foresight provides a useful benchmark because de-
viations from full rationality are not likely to be systematic. Thus some
households may overestimate future wages and others underestimate them.
In contrast to the rational expectations assumptions, the assumption of
myopic expectations implies that all households are irrational in a par-
ticular manner.

{. Households

The life cycle model developed by Modigliani and Brumberg (1954) and
Ando and Modigliani (1963) provides the basic theoretical framework for
modeling household behavior. According to this theory, households ra-
tionally choose levels of current and future consumption and leisure. The
life cycle model examined here is a “pure” life cycle model in that house-
holds are assumed neither to leave bequests nor to receive inheritances.
Each household is represented by an adult who lives for 55 years. (In ver-
sions of the model designed to address demographic change, children are
also present in the household.) The adult chooses a path of consumption
and labor supply over his lifetime that is optimal, given his preferences
and lifetime budget constraint. The labor supply decision encompasses
not only the decision of how much to work in any given year, but also
whether to work at all or to retire.

The extent to which the pure life cycle model without bequests char-
aclerizes actual behavior is a matter of considerable controversy. There
is uncertainty about whether the wealth accumulation of houscholds fol-
lows the “hump saving” pattern of net saving during middle age followed
by dissaving during retirement (Mirer, 1979; King and Dicks-Mircaux,
1982; Bernheim, 1981) and whether most of the economy’s capital stock
can be traced to prior lile cycle asset accumulation (‘Tobin, 1967; White,
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1978; Darby, 1979; Kotlikoll and Summers, 1981, 1987; Modigliani, 1983,
1984). A numbecr ol authors have suggested that an accurate description
of aggregate saving behavior must treat the bequest motive, liquidity con-
straints, and the absence of competitive annuities markets.® Although
cach of these considerations may be significant, the basic life cycle model
remains an important benchmark lor studying fiscal policy.

2. Firms

The production sector of the simulation model is characterized by a single
representative firm that uses capital and labor in production. Although
there is a single homogencous labor input, workers of different ages are
assumed to differ in their skill levels; that is, some workers provide more
of the homogencous labor input per unit of time than do others. The
representative firm hires factors and sells output competitively and is ra-
tionally valucd by the stock market. The firm’s investment decisions are
governed by current and future after-tax profitability, subject to the re-
strictions imposed by short-run adjustment costs. The first model of a
present value maximizing firm with adjustment costs is due to Eisner and
Strotz (1963). Grunfeld (1960) first explicitly linked the investment decision
to the observed market value of the firm. Jorgenson (1963) first showed
how to incorporate the U.S. business tax structure into the theoretical
model in a realistic way. The inclusion of adjustment costs gives rise to a
“g” model of investment, as lirst described by Tobin (1969) and Lucus and
Prescott (1971) and examined by Hayashi (1982), Abel (1979), Poterba
(1984), Summers (1981b, c, d), and others.

3. Government

Government in the model consists of two institutions. One, the fiscal au-
thority, provides general public services and has the power 1o levy taxes
of all sorts and to issue short-term debt. In addition to levying a progres-
sive income lax, the fiscal authority can levy progressive taxes on capital
income, labor income, or consumption; and it can provide investment
incentives. The second institution is the social security system, which, as
in the United States, levies its own payroll taxes to finance its provision
of retircment benefits.

A key requirement of the model is intertemporal government budget
balance: that is, the model does not permit consideration of cconom-
ically infcasible policies such as perpetual increases in the budget deficit.
Built into the model is the requirement that debt issued today must, even-
tually, be paid ofl, or, more fundamentally, that government consumption

4 For further discussion and references to this literature see Kotlikotl (1984a).
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through time must be financed by a reduction through time in the con-
sumption or leisure of at least one generation. This aspect of fiscal policy
has come to be recognized in the economics literature (Blinder and Solow,
1973; Auerbach and Kotlikoff, 1983a; Sargent and Wallace, 1981), but its
policy implications are still not fully appreciated.

4, What’s not included

Despite the complexity of the model just described, it would be a hope-
less task to attempt to include all the interesting aspects of economic be-
havior in a simulation model (even with the rapidly declining costs of
computation). The model was originally designed to study a particular
set of fiscal policy questions and has been extended to other issues such
as labor supply distortions and demographics. Still, there are certain in-
teresting macroeconomic questions for which the model in its current
form would not be a suitable tool of analysis. It will be useful to mention
some of these at the outset so that the model’s limitations as well as its
strengths are understood by the reader.

There is only one type of government debt in this model and no money.
Hence, the question of inflation and the distortions caused by the inter-
action of real and nominal magnitudes cannot be addressed. That money
is not required in a model of this type has led monetary economists over
the years to a variety of expianations for money demand. Recent research
has emphasized the role of transactions costs and constraints requiring
money as a means of payment,’ but this is still an unresolved area, as is
the entire issue of why labor and financial contracts are often not indexed
in the presence of inflation. Introducing money into the model in a satis-
factory way would constitute an enormous task. Introducing it in an ad
hoc fashion (for example, by entering money holdings directly as an ob-
ject of consumer preferences) would be relatively simple, but probably
misleading.

Although money is excluded, financial variables are determined in the
model. The value of the stock market plays a significant role in the model,
particularly in the presence of investment incentives. In general the model
provides considerable insight into the interconnections of financial and
real variables.

The model does not directly incorporate government optimization de-
cisions; hence, the problem of dynamic inconsistency of government pol-
icies (Calvo, 1978b; Kydland and Prescott, 1977) is ignored. In compar-
ing the welfare effects of different simulated policies, we are implicitly

5 See, e.g., Grossman and Weiss (1983).

-
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assuming that any policy that is feasible (in terms of satisfying the gov-
ernment’s revenue requirements) can also be made credible.

Because the model’s labor market is competitive and there are no con-
straints on the behavior of firms or workers, there is no scope for “invol-
untary” unemployment as defined by Keynes (1936) and by subsequent
writers who have focused on the role of labor contracts in the determi-
nation of short-run employment fluctuations.® As with the rational for
money, the nature of labor market equilibria or disequilibria remains a
complicated and controversial area of research in macroeconomics. For
the types of questions addressed in this book, however, the omission of
involuntary unemployment is less serious than would be the case if one
were attempting to treat issues of short-run stabilization policy.

One of the reasons why both money and unemployment are difficult to
include in this model is that the existence of each in the real economy is
related to uncertainty about the future. Although very simple stochastic
simulation models have been used to analyze fiscal policy,” introducing
uncertainty into this model seems computationally infeasible.

Since there is only one country present in the model, it is not possible
to consider the impact of policy on exports, imports, exchange rates, or
foreign investment. Finally, since the model has a single production sec-
tor it cannot take into account the effects of policy on particular markets,
for example, housing.?

F. Organization of the book

This introduction is followed by eleven chapters. Chapter 2 presents a
simple two-period life cycle model that will familiarize the reader with
the terminology used in the book and identify various issues involved in
solving a dynamic general equilibrium simulation model. Chapter 3 pre-
sents a detailed description of the model used throughout the book. This
is a life cycle model with 55 overlapping generations of adults, competi-
tive production, and the government institutions characterized above.
Chapter 4 provides a technical discussion of the algorithm used to find
the equilibrium of the simulation model.

Chapters 5 through 11 are concerned with theoretical discussions and
simulation results. Chapters 6 and 7 deal with the effects of deficit fi-
nance. Chapter 6 presents simulations measuring the impact of deficits on
private investment, interest rates, and welfare under a variety of assump-
tions about the source of the deficit and the parameters of the private

¢ See Azariadis and Stiglitz (1983) for a survey of such work.
7 For example, see Auerbach (1986), Kotlikoff, Shoven, and Spivak (1986).
¥ See Gavhari (1985) for a sicady state analysis of fiscal policy effects on housing.
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production technology. Chapter 7 deals with the ambiguities inherent in
the way fiscal deficits are customarily measured,

Chapters 5, 8, and 9 present simulations pertaining to different issues
of tax structure. Chapter 5 considers the choice of alternative tax bases,
including 1otal income, consumption, labor income, and capital income,
The simulations in Chapter 8 demonstrate the effects of progressive taxa-
tion. Chapter 9 focuses on business tax incentives and the important dis-
tinction between policies that are good for the stock market and policics
that are good for investment.

Chapters 10 and 11 deal primarily with the impact of social security on
the economy. Chapter 10 analyzes the effects of social security on saving,
labor supply, and the welfare of individuals of different ages. Chapter 11
considers the repercussions of changes in the birth rate on the economy
in general and on the social security system in particular.

Chapter 12 provides a summary of the book’s findings, conclusions
about their implications for the conduct of future fiscal policy, and an eval-
uation of recent fiscal policy from the perspective developed in the book.

Readers familiar with the life cycle model and its implications may
choose to skip Chapter 2 or skim it for material that is unfamiliar. Those
who are familiar with our previous simulation work may treat Chapter 3
in a similar fashion. The discussion in Chapter 4 will be of greatest in-
terest to those concerned with developing and solving simulation models.
Familiarity with the material in this chapter is not assumed in the subse-
quent chapters. Chapters 5 through 11 may be read independently, al-
though Chapter 7 is best read after Chapter 6, Chapters 8 and 9 after
Chapter 5, and Chapter 11 after Chapter 10.

Throughout the book we have tried to keep the analysis as simplc as
possible and the technical jargon to a minimum. In most cases what ap-
pear at first to be fairly complex results have straightforward intuitive
explanations, which we attempt to provide. Enhancing the reader’s un-
derstanding of the dynamics of fiscal policy is, indeed, the main purpose
of this book and explains our reliance on simulation methodology. The
simulation model is ideal for showing what can happen, although not
necessarily what will happen. The simulation results should not be mis-
taken for empirical estimates, which they are not. Simulation analysis is
certainly no substitute for empirical research. Rather, it provides a method
of exploring the full implications of economic rctations and empirical
findings.

Although one should not take literally the absolute magnitudes of sim-
ulated variables, the simulation results are likely to permit more reliable
inferences concerning the relative ctlects of alternative policics. l‘or some
policy choices a qualitative ranking of alternatives may be all that is

1 Introduction 15

nceded. An example of this is our finding that consumption taxation is
virtually always more conducive to savings than income taxation.

I‘or other policy decisions, an understanding of fiscal mechanisms and
the timing of fiscal outcomes may be most important. Thus legislators
and others concerned with fiscal policy should be aware that enhancing
investment incentives is equivalent to introducing a consumption tax, that
unfunded social security is covert deficit finance, that significant crowd-
ing out from tax cuts occurs gradually, that increasing the progressivity
of income taxation redistributes resources toward the elderly, and that
baby “busts” have beneficial as well as adverse economic consequences.
These and related lessons from the simulation model are the source of our
interest and excitement in this book, as we hope they are for the reader.



CHAPTER 2

The two-period life cycle model:
an introduction to the general model

Many of the key features of the 55-period life cycle model used to study
dynamic fiscal policy can be illustrated with a simple two-period model.
In this model, one young and one old generation exist at any point in
time. For simplicity assume that individuals in this two-period economy
work full time when young and are retired when old. Also assume that
neither the population nor productivity grows and, for the moment, that
there is no government. Since the old do not work, they finance their oid
age consumption out of savings they accumulated when young. The young
choose their current consumption and anticipated old age consumption
on the basis of their preferences and their lifetime resources. Since par-
ents in this life cycle model are assumed to spend their old age resources
(their savings plus income earned on their savings) entirely on their old
age consumption, there are no bequests, gifts, or other forms of net inter-
generational transfers to the young. As a consequence, the young have
no nonhuman wealth, and the lifetime resources of the young correspond
to the labor earnings they receive when young,.

If one adopts the convention that output is produced, income is re-
ceived, and consumption occurs at the end of each period, the tangible
wealth of the economy at the beginning of any period consists of private
assets held by the elderly. Since the elderly consume all available resources
in their possession at the end of their last period of life, the capital stock
available to the economy in the next period consists of savings by the cur-
rent young that they bring into the next period (their old age).

The supplies of productive factors to the economy thus consist of the
labor supply of the current young plus the capital supplied by the elderly
(the savings of last period’s young generation). These factors are sup-
plied to the production sector of the economy. The output of the produc-
tion sector in turn is paid out to the productive factors as returns to cap-
ital and labor. In this model, equity and debt are perfect substitutes.
Hence, the elderly are completely indifferent between exchanging their
capital for stocks or bonds at the beginning of their second period and
receiving a return of pringcipal plus capital income in the form of div-
idends and proceeds from the sale of their shares in the case of stocks
and in the form of interest plus principal payments in the case of bonds.
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Since the production sector is competitive, factors (labor and capital) are
hired to the point where marginal revenue products equal factor pay-
ments, For the economy to be in equilibrium, the time path of factor de-
mands must equal the time path of factor supplies.

A. The two-period model: a Cobb-Douglas example

I. The supply of savings

The workings of the two-period model and the conditions for dynamic
general equilibrium will become clearer if we consider a two-period model
in which both the utility and production functions are Cobb-Douglas:

U= Cfl Cci:_+6| 2.1
Y,=K?L})™* 2.2)

Equation (2.1) expresses the lifetime utility of a member of generation ¢
as a function of consumption when young, C,,, and consumption when
old, C,, ;. The economy’s production function relates output per young
worker, Y;, to capital per young worker, K, and labor per young worker,
L,. L, s exogenously supplied by each young worker and is measured in
units such that L, = 1. Equation (2.3) gives the lifetime budget constraint
of an individual who is young at time ¢,

Cyl+Col+l/(l+l+l)=p.Klv (2.3)

where W, is the wage earned in period ¢, and r,,, is the period 7 + 1 return
on savings. Equation (2.3) states that the present value of consumption
equals the present value of labor earnings. It can also be expressed as

Corv1=A(1+r14), 2.3)

where A4, , |, the assets (net wealth) of the old at time ¢ + 1, equals the sav-
ing carried out by these elderly when they were young, W,— C,,. Maximi-
zation of (2.1) subject to (2.3) yields consumption demands. In particu-
lar, C,,= 8W, and the supply of capital by the household sector, 4, ,,
can be written as

Ara=(1-B)W,. 2.4)

Profit maximization by representative firms in the economy implies the
following expressions relating factor demands to factor returns:

W,=(1-a)K/ (2.5)
re=ak " 2.6)

-
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The condition for equilibrium in the market for capital is given by
K[ = A,. (2.7)

This condition must hold for each period ¢ if the economy is to be in dy-
namic equilibrium. Since the assets supplied at time ¢ depend on the con-
sumption-saving decision made by the young at time ¢~ 1, which in turn
is based on perceptions of r, (which enters the budget constraint of gen-
eration ¢ —1), the dynamic equilibrium, if it occurs, will depend on the
expectations of successive young generations about economic conditions
when they are old. Since this is a certainty model, the assumption of ra-
tional expectations reduces to that of perfect foresight. The condition of
dynamic perfect foresight equilibrium can now be described as a time
path of wage rates (W,) and returns to capital (r,) that (1) is correctly
foreseen by the household sector and (2) induces a time path of supply of
capital that equals the time path of demand for capital forthcoming at
these factor prices.

2. Dynamics

Combining expressions (2.4), (2.5), and (2.6) provides a relationship be-
tween capital at time ¢+ 1 and capital at time ¢:

K=K (1-a)(1-B). (2.8)

This expression can also be derived from the national income account
identity that the change in the capital stock (national investment) equals
national saving:

KH—I—Kl:YJ—Cy,l_ 0,I=Kla_6u/l—Kl(l+rl)' (2.8')

Equation (2.8’) together with (2.5) and (2.6) implies (2.8). In the econ-
omy’s steady state, capital per worker is constant, as are all other eco-
nomic variables. The steady state level of capital K can be determined
from (2.8) by setting K = K,,, = K,. The derivative of K, r with respect
to K, evaluated at K is given by

dK,,r/dK,=a". (2.9)

The condition for local stability is that eis less than 1. In this case there
is no long-run (for very large values of T) impact on the amount of cap-
ital arising from a temporary increase or decrease in the capital stock.
Equation (2.8) can also be expressed as

Kini/K = (R/K)!" %, (2.10)

where K = [(1-a) (1~ 8)]"/"" " is the steady state value of K. Since | —
is positive, K, exceeds K, when K, is less than the steady siate value K;

2 The two-period life cycle model 19
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Figure 2.1. Capital accumulation in a two-period life cycle model.

that is, capital aceumulation is positive when the economy’s capital stock
is beneath its steady state value. (This ignores the possibility of zero cap-
ital examined by Costrell, 1981.) There is capital decumulation, however,
when the economy’s capital stock exceeds its steady state value. Figure
2.1 provides a graph of the relationship between K, ,;and K. Around the
steady state value K the evolution of the capital stock can be traced using
the 45-degree line (following the arrows) and noting that the diagram is
valid for analyzing capital formation bétween any successive periods.

3. Inclusion of the government

The inclusion of fiscal policy alters the model in two ways. First it changes
lifetime budget constraints, with after-tax prices and after-tax lifetime
resources substituted for their pre-tax values. Second, the capital stock
now corresponds to total national net wealth, that is, the net wealth of
the government plus the private sector.

Consider, as an example, how the model’s equations are altered if the
government is levying a proportional income tax at rate r, and also has
a negative net worth; that is, there is outstanding government debt. The
lifetime budget constraint is now written as

Cv.l+C«:.l+l/“+rl+l(|— 1)l = Wi(l=1,) (2.37)

and the equilibrium condition in the market for capital is now:

Kt
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K, = A7+ Af, 2.7)

where A7 and A* are private and government net worth, respectively,
The government’s net worth evolves according to

A=A+ r)+1,Y,-G,. Q.11

In (2.11) 7,Y, is period ¢ income taxes, while G, is the government’s
period ¢ consumption of goods and services. The decision to label partic-
ular government receipts as taxes is arbitrary (see Chapter 7); hence, the
division of K, between A” and A%in (2.7’) is also arbitrary. Although the
government is free to manipulate its accounting to alter its own reported
net worth as well as that of the private sector, the sum of private and gov-
ernment net worth, K/, is invariant to pure accounting changes. The bud-
get constraint (2.3") is also unaffected by accounting manipulations.

The government’s choice of the time path of its consumption and tax
instruments is constrained by its intertemporal budget constraint (see
Chapter 3). This constraint requires that the present value of the gov-
ernment’s outlays equals the present value of its receipts plus its initial
net worth. While restricting the set of feasible policies, the government’s
long-term budget is consistent with a wide range of short- and medium-
term policies. In particular, the government can permit debt to grow for
a long time at a faster rate than the economy, although indefinite use of
this policy is not feasible in this model, since under such a policy debt
would eventually exceed national wealth-and the capital stock would be
negative.

For any particular government policy, the perfect foresight assump-
tion requires that households correctly foresee the time path of govern-
ment policy variables entering their budget constraints; for example, as
suggested by equation (2.3”), the generation that is young at time ¢ must
correctly foresee both r,,; and 7,4,. Perfect foresight, although not re-
quired by the model, may be needed by the government if it is to imple-
ment effectively its desired fiscal program. For example, if the govern-
ment myopically believes that the future level of capital, income, and
other real variables will always be those that are currently observed, it
may be unpleasantly surprised to learn that quite ditferent tax rates are
required in the future from those anticipated.

The government’s policy affects both the time path of the economy and
its steady state stability. In some cases, it is possible to characterize the
evolution of the economy’s capital stock in response to fiscal policy with a
nonlinear first-order difference equation. For example, consider a policy
of keeping government assets (debt, if A¥ is negative) and government con-
sumption constant at A% and G, respectively, and adjusting the tax rate
7, each period to produce cash flow budget balance each period, namely,

2 The two-period life cycle model 21
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Figure 2.2. The impact of a tax-cut policy on steady state capital.

1=(C~r,A%)Y,. ' 2.12)

Equations (2.7°) and (2.12) plus the formula for the savings of the young
when they maximize utility subject to (2.3") imply

K=K —(G—aK? ' A8)/KP1(1—a)(1-B) + A%, (2.13)

and the stability condition is altered to

T
dK i 7/dK = T1 (a—n.[(Ks— A5)/KS]) < 1. (2.14)
s=1 .

In (2.14) 5, is the elasticity of the tax rate at time s with respect to the cap-
ital stock at time s. Assuming AZ is negative, then n,, is negative, making
the stability condition less likely to be satisfied. Intuitively, an exogenous
increase in capital at time ¢ leads, in this case, to a reduction in required
interest payments on government debt and to a higher level of the tax
base at time ¢, which in this example is income. Hence, higher K, means
lower 7,, which means more saving by the young in time ¢ and, there-
fore, a larger value of capital at time 1+ 1. A second potential cause of in-
stability in this example is too large a ratio of government debt to capital.
Setting K, + = K, = K* in (2.13) yields a nonlinear equation in the steady
state capital stock. The solution to this equation may not be unique. Fig-
ure 2.2 plots equation (2.13), where K[, (K,) denotes the right-hand side
of (2.13), under the assumption that there is one stable (point B) and one
unstable (point C) steady state equilibrium (with positive capital). The
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Table 2.1, The transition arising from a one-period tax cut

Period Capital Debt Income Wage Interest rate
0 0.177 0.000 0.595 0.416 1.008
1 0.158 0.030 0.574 0.402 1.093
2 0.129 0.030 0.541 0.378 1.260
k] 0.115 0.030 0.523 0.366 1.362
10 0.097 0.030 0.497 0.348 1.532
20 0.097 0.030 0.496 0.347 1.540
© 0.097 0.030 0.496 0.347 £.540

out has occurred. This example previews the findings of Chapter 6, which
indicate that crowding out can be a very slow process.

The policy also has important effects on income and factor prices. Both
income and the wage rate are reduced in the long run by 17 percent, and
the interest rate rises from 1.008 to 1.540. On an annualized basis this is
an increase from an interest rate of 2.35 percent to 3.16 percent. The tax
rate required to balance the conventionally defined long-run budget is
27 percent, which is almost twice its initial value.

The crowding out process can also be understood by referring to the
national income account identity that stipulates that the change in the
capital stock equals income minus total (private plus government) con-
sumption. The decline in the capital stock between period 0 and period |
reflects the increase in the consumption of the initial young and old gen-
erations. In the absence of the tax cut, the young and old generation at
t =0 would have consumed 0.177 and 0.329, respectively. When the in-
come tax is reduced, the young at ¢ =0 now consume 0.187, and the old
consume 0.338. The increase in the economy’s period 0 consumption is
0.019, which is precisely the decline in the capital stock between period
0and 1.

C. Deficiencies of the two-period model

Although the two-period model is a useful teaching aid, it obviously pro-
vides little or no insight into economic outcomes within a period that cor-
responds roughly to 30 years. In addition, certain assumptions made in
the two-period model, such as complete retirement in the second period,
are incompatible with other features of a more realistic model (for exam-
ple, interest rate changes may alter the present value of lifetime labor
earnings. Summers, 1981a, stresses this point.) :

o
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The simple two-period models described here yield first-order nonlin-
ear diflerence equations in capital that can casily be used to calculate the
economy's transition path. However, even the solution of a two-period
model can be made complicated by small changes in the structure of the
model. Suppose, for example, that in the model described above indi-
viduals work in their second as well as their first period. Then consump-
tion of the young at time ¢ depends on the present value of lifetime labor
earnings, which, in turn, depends on the wage, interest rate, and income
tax rate that will prevail at time ¢ + 1. These variables depend on the cap-
ital stock at 1+1, K,4;. In this model, the right-hand side of equations
such as (2.13) would involve nonlinear functions of K, ,,, and the solu-
tions to such problems would require numerical computation. Since the
computer must be used to solve any but the simplest two-period prob-
lems and since such models provide only limited insight into short-run
changes, a large-scale computer simulation model is needed to study the
dynamics of fiscal policy.
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CHAPTER 3

Modeling the economy

Now that the theory of life cycle behavior has been reviewed using the
2-period life cycle model, we are in a position to look at the more realistic
55-period life cycle simulation model. This model consists of three sec-
tors: a household sector, a production sector, and a government sector.
For each sector, there is a system of nonlinear equations relating endoge-
nous behavioral variables (e.g., consumption, labor supply, etc.) to pre-
determined economic variables and taste and technological parameters.
By jointly solving the equations of the sectors, we can obtain a solution
for the equilibrium path of the economy.

A. Household behavior

At any given time the household sector comprises 55 overlapping genera-
tions of adults. Each year one generation dies and another takes its place.
It is useful to think of these “new” adults as being 2| years old with an ex-
pected age of death of 75 years. As with other aspects of uncertainty found
in the real world, lifetime uncertainty is not considered in this model.

Individual tastes are assumed to be identical, with differences in be-
havior being generated entirely by differences in economic opportunities.
Since all individuals in an age cohort are assumed to be identical, all dif-
ferences in economic opportunities are cross-cohort differences. The as-
sumption that a single member is representative of each generation makes
it possible to describe the aggregate behavior of members of a generation
by the behavior of a single member.

Except where demographic questions are of central importance, the
model does not include children and explicit family structure, and the
rate of population growth is fixed at some constant annual rate, denoted
by n.! Unless otherwise indicated, n is set equal to 0.01.

Households in the model make lifetime decisions about consumption
and leisure on the basis of the life cycle model ot behavior, leaving no
bequests and receiving no inheritances. As noted in the introduction, evi-
dence is mixed about how accurately this strict version of the life cycle

! These issues are discussed in Chapier 11.
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model describes individual behavior, but it remains the best alternative
for examining problems of the sort considered in this book.

1. Preferences

Each household is assumed to have preferences that can be represented
by a utility function with current and future values of consumption and
leisure as arguments. Leisure is measured as a fraction of the maximum
amount of time an individual could work in a given year, taking values
between zero and one.

We restrict preferences by requiring that the utility function be time-
separable and of the nested, constant elasticity of substitution (CES) form.
Time separability means that lifetime utility can be expressed as a func-
tion of individual functions of leisure and consumption in each period:

Utc, )= Uluy(cy, 1), ..., uss(css, Iss)], : 3.1

where ¢, and /, are consumption and leisure in year ¢. It is also assumed
here that the functions u,(-) do not vary over time, so that u,(-)=u(-).
The nested CES form further restricts both functions, u(-) and U(-).
The annual function takes the form

u'=[C,(l—l/ﬂ)+al,“"/ﬂ)]l/“—l/ﬂ), (3.2)

while the lifetime function is written

55
U=1/(1-1/y) T (148) D=, (3.3)
(=1
where p, a, v, and 8 are taste parameters that permit a wide range of indi-
vidual behavior to be represented by this general specification of pref-
erences. Each is associated with a different aspect of individual tastes.
The parameter p determines how responsive an individual’s annual la-
bor supply is to that year’s wage rate. As was first shown by Arrow et al.
(1961), the elasticity of substitution between ¢, and /, in expression (3.2)
is constant and equal to p. That is, the percentage change in the ratio of
I 10 ¢ with respect to a percentage change in the wage rate always equals
p. The term a represents the intensity of household preferences for leisure
relative 10 consumption. The greater is «, the less labor the household
will supply in order to obtain consumption goods, preferring a greater
amount of leisure instead. Were a equal to zero, households would choose
to have no leisure, and the result would be a fixed labor supply assump-
tion, as in some other models.
In expression (3.3), é is a discount rate, often referred to as the “pure”
rate of time preference. it indicates the degree to which, other things
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being equal, the household would prefer leisure and consumption in an
earlier rather than later year. The larger is 6, the more of its lifetime re-
sources a household will spend early in its life and the less it will save.
The remaining taste parameter, v, can be shown to equal the household’s
intertemporal elasticity of substitution between consumption in differ-
ent years. The elasticity of substitution determines the percentage change
in the ratio of any two years’ consumption with respect to a percentage
change in the relative price of consumption in the two years. The size of vy
governs the responsiveness of households to changes in the incentive to
save.

Although this is an extremely general utility function, it does impose
certain constraints on preferences. First, the degree of substitutability
of commodities across time and within any year is fixed by the constant
elasticities of substitution, p and v. Second, the intertemporal elasticity
of substitution, v, expresses the degree of substitutability of leisure, as
well as consumption, across different years. Hence, one cannot consider
preferences in which leisure is either less or more substitutable over time
than consumption. Finally, time separability means that individual deci-
sions at any time depend only on the future; past levels of consumption
and leisure will bear on a household’s preferred behavior only insofar as
they alter the household’s current net worth. Given the paucity of em-
pirical evidence about individual preferences, it is not possible to iden-
tify precisely all of the preference parameters even of the present model.
There is little reason, therefore, to resort to a more general, and more
complicated, model.

The values used for different parameters of the household utility func-
tion, together with those characterizing firm behavior, are discussed in
Chapter 4.

2. The household budget constraint

At each date, the household decides how much to work and how much to
consume. The excess of after-tax earnings from labor and capital income
is saved and added to the household’s stock of assets. Because the house-
hold has a lifetime horizon, it makes its current choice as part of a life-
time plan for consumption and labor supply in each future year, deciding
on the path for labor and consumption over time that maximizes its util-
ity function (3.3) subject to the lifetime budget constraint that it leave no
debts.

No other budget-related constraints are placed on the household. Such
constraints could include a requirement that the houschold never, rather
than just not at death, be in a position of net indebtedness. Such a con-
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straint would make more sense in a model with uncertain lifetime or indi-
vidual bankruptcy, where repayment of debts could be avoided through
death or default. There is some indirect evidence that at least a small por-
tion of the population faces such a “liquidity” constraint, in that aggre-
gate consumption appears to be somewhat more sensitive to contempo-
raneous increases in income than would be predicted by the life cycle
model with lifetime planning horizons (Hall and Mishkin, 1981; Flavin,
1981). Whether this represents liquidity constraints or myopic behavior
has not been established.2 However, this does not appear to be an impor-
tant omission given the other abstractions from reality and our emphasis
on medium- and long-run behavior of the economy.

Formally, the household chooses only its current level of consumption
and leisure in each year, along with its planned consumption and leisure
in future years. Given that households are assumed to have perfect fore-
sight, however, each year’s current decision will be consistent with pre-
viously made plans. Therefore we can consider the entire path of con-
sumption and leisure as having resulted from a single optimization decision
at the date of the household’s “birth,” when it has no previously accumu-
lated assets.?

In the absence of taxation and social security, the household’s budget
constraint depends only on current and future values of interest rates and
wage rates. The requirement that the present value of lifetime consump-
tion not exceed the present value of lifetime earnings is, in this case,

b3 !

Y [T0+r]) (well=1)—c]=0, (3.9)

=1 s=1
where r, is the interest rate in period f, w, is the standardized wage rate
in year ¢ (the wage rate of a new adult), and e, is an adjustment factor to
allow for the fact that the household may earn more or less per hour in
year ¢ because of differences in skill levels among households of different
ages. One may think of the vector e, composed of values of e, for all ¢, as
the household’s “human capital” profile, reflecting its change in earning
capacity over time. It is taken as fixed from the household’s viewpoint.

In addition to this overall budget constraint, it is reasonable to impose

the requirement that labor supply can never be negative; that is, if the

1 For a different approach 1o the delection of such constraints from household saving
behavior, sce Mariger (1986).

3 The one exception to this rule is a government policy change that is not anticipated. Here,
houschold behavior belore and atter the change result from two separate optimization
decisions, the tirst in the houschold®s lirst year and the second the year that the policy
change oceurs (or is announced). For the second optimization decision, the houschold
will generally have assets that it accumulated up to that date. This is discussed further in
Chapter 4.
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household would choose to demand more than one unit of leisure in a
given period (there is nothing in the decision problem specitied so far to
prevent this), the individuat must “retire” for that year, supplying zcro
labor. This is represented by the inequality constraints,

=<1 forall ¢ (3.5)

3. Choice of consumption and leisure

For expositional purposes, let us consider first how households behave
in their consumption and labor supply decisions in the absence of gov-
ernment policy. Maximization of the utility function (3.3) subject to the
budget constraint (3.4) and the retirement constraints (3.5) yields first-
order conditions for consumption and leisure in each year that must be
satisfied by the optimum values of consumption and leisure:

{

(l+6)'("”ﬂ,c,"/"=>\[ I1 (l+rx)_'] (3.6a)
s=2
]

(|+a)“"'>n,a1,—'/ﬂ=x[ I (l+r,)_']w,‘, (3.6b)
s=2

where \ is the shadow price of the lifetime budget constraint and repre-
sents the utility value of an additional unit of income, in present value,
and the terms Q and w* are defined by

Q= [cl(l—l/ﬂ)+ al’(l—l/n)]l(l/p— 1/~ 1/p)] (3.7

wr=we+py, 3.8)

where pu, is the shadow wage in year ¢. This term differs from zero if and
only if the individual chooses to retire in year ¢ and represents the excess
over the effective wage per unit of leisure foregone, w, e, that the individual
would require to leave retirement and supply a positive amount of labor.
The term w} is normally referred to as the individual’s “reservation” wage.

The combination of conditions (3.6a) and (3.6b) yields an expression

relating contemporaneous leisure and consumption:
Li=(w//a)" ¢ (3.9

from which it is evident how the terms p and « influence the labor-leisure
tradeoff. If p is held fixed, an increase in « increases /,/¢,. I « is held
fixed, the percentage change in /, /c, with respect to a change in the effec-
tive price of leisure, wy, equals p.

Substitution of (3.9) into (3.7) provides an expression for {2, in terms
of ¢,; given this formula, (3.6a) yiclds an equation expressing the evolu-
tion of consumption over time for the household:

™
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G =1(1+r)/(A+8)] v /vl -y, (3.10)
where

yl___“+apw'-(l—p)]I(ﬂ-ﬂ/(l—ml. (3.11)

The interpretation of (3.10) is complicated by the presence of the term
v, /v, -y, which involves the effective wages w* in both periods. In simpler
models with fixed labor supply, corresponding here to the case where
a =0, this ratio equals one and has no effect on the growth rate of con-
sumption. In this special case, (3.10) says that consumption will grow
over time if the interest rate r exceeds the pure rate of time preference 8.
The rate of this growth depends on v; the percentage change in the ratio
of ¢, to ¢, in response to a percentage change in (1+r), the relative
price of consumption in the two years, equals +, the intertemporal elas-
ticity of substitution.

When « is nonzero, this result still holds if w* does not vary over time.
In that case, leisure and consumption grow at the same rate. More gen-
erally, however, if w* does vary over time, the simultaneous effects of
intratemporal and intertemporal substitution are at work. For example,
wage growth over the life cycle does two things. It causes an increase
through time in consumption, relative to leisure, but also a decline through
time in leisure, as the household shifts its labor supply from earlier years
to take advantage of the higher wage. The size of the first effect is gov-
erned by p; the size of the second by v. If p=14, these effects exactly
cancel, and v always equals one. If p> 4, the first effect is larger, and
consumption grows taster if wages grow. If p <+, the intertemporal sub-
stitution etlect dominates and consumption grows more slowly.

The transition equation for leisure following from (3.9) and (3.10) is

= +r)/A+8) (v /v ) 2 (w/wi) L,y (3.12)

from which it can be shown that leisure grows more slowly when there is
wage growth.

It is important to remember that equations (3.10) and (3.12) determine
the shape of the consumption and leisure profiles, but not their absolute
levels. In general, there is no analytic solution for the actual values of ¢
and /, which must be determined numerically.4

4 To attempt such a solution in this type of model, one would normally apply (3.10) suc-
‘cessively to obtain an expression for ¢, in terms of ¢;. Use of (3.9) then allows the ex-
pression ol /, in terms of ¢y as well. Combining these expressions with the budget con-
straint, (3.4), then yields an equation in ¢ in terms of fixed paramieiers. However, when
retirement is present, there are other endogenous variables in this resulting expression:
the multipliers g Henee, one stll does not have a closed form solution for ¢,. When
progressive taxes are presenl, this problem is compounded by the endogencity of tax
rates.
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B. The impact of taxation on household behavior

Taxation will affect the household by altering both the absolute resources
it has at its disposal and the relative prices of leisure and consumption in
different years; it has both income and substitution effects. 1t is the latter,
of course, that cause the distortions normally associated with taxation.

Different tax systems have different effects. Given the notation atready
introduced, these effects are easily summarized. The results presented be-
low for the different tax systems are demonstrated in the appendix to this
chapter. For convenience, we repeat the central equations governing house-
hold behavior before discussing the impact of taxation.

sS4
E. III N+ [we(l-1)—c)<0 (3.9
t=1 s=
l,<1 forall t. 3.5)
1
(l+6)“’"”ﬂ,c‘,"/"=>\[ I (|+r,)“'] (3.6a)
s=2
t
(l+6)'("”ﬂ,al,_'/"=)\[ I1 (|+r,)-']wr (3.6b)
s=2
n,:: [C’(l‘l/ﬂ)+al’(l—l/ﬁ)][“/ﬂ_l/'r)/(l—l/ﬁ)l (3.7)
wi=w.e +p, (3.8)
i = (wp/a) "¢, (3.9)
& =[0+r)/(A+8) (v /ve-ilci - (3.10)
,,’=“+apw’o(|-0)]l(0-‘r)/(l-p)l » 3.11)
L=[A+r)/(A+3)]) v /v )2 (Wi wio) "%, . (3.12)
1. Income taxation

Under a progressive income tax, there are two relevant tax rates in each
year: the marginal tax rate on income (the tax on the last dollar earned),
denoted by 7,, and the average tax rate on income (total taxes divided by
total income), denoted by 7,. Expressions (3.4)-(3.12) still accurately de-
scribe behavior if a few alterations are made:

The period ¢ interest rate appropriate for discounting becomes
ri(1— 7). This alters expressions (3.4) and (3.6).

Given the use of the average tax rate in computing the after-tax
discount rate, the shadow value of income appearing in (3.6)
must be multiplied by the term '
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55
b= 1 D+r(i=7))/(14r,(1-7)]
s=t+1
to correct for the fact that an increase in period ¢ consump-
tion reduces future income and future average tax rates,
The wage rate appropriate for the measurement of income in pe-
riod ¢, in expression (3.4), becomes w,(1—7,).
The marginal wage rate w*, defined in (3.8) and appearing in sev-
eral other expressions, becomes w, e, (1 - 7,) + p,.
The marginal interest rate relevant to the transition equations
(3.10) and (3.12) becomes r,(1—1,).

When the income tax is a proportional one, the values of 7and r are the
same in any given year. In this case, the adjustment simply calls for re-
placing the gross returns r and w with the net returns (1 - 7) and w(l —7),
with 8 =1. When marginal and average tax rates differ, there are two dif-
ferent after-tax returns. The marginal after-tax returns matter for the de-
termination of consumption-leisure, as in (3.9), and present-future trade-
offs, as in (3.10) and (3.12), while the average after-tax returns enter into
the budget constraint.

A number of the effects of income taxation are immediately observable
from these changes. First, since the net marginal wage is lower (given the
gross wage w), expression (3.9) predicts a higher ratio of leisure to con-
sumption in each year. Second, since the net marginal interest rate is lower
(given r), expression (3.10) predicts a slower rate of growth in consump-
tion. These changes in behavior will have complicated feedback effects
on the economy through the production sector (changes in r and w) and
the government sector (changes in 7 and 7); thus the ultimate impact can
be known only from solving the entire model.

2. Labor income or capital income taxation

An income tax includes both labor and capital income in its base. This is
not an accurate description of what is officially called the “income tax” in
most countries, because many items of income are excluded (intention-
ally or not) from the base. Moreover, many policy prescriptions call for
the removal of all of a particular type of income from the tax base, for
example, all capital income. Hence, it is important to consider income
taxes that do not treat labor and capital income equally. We consider two
such extreme examples: a labor income tax and a capital income tax. The
expressions describing optimal behavior under each of these tax systems
correspond to those for a progressive income tax where either the net re-
turns to capital are fixed at r (the labor income tax) or the net returns to
labor are fixed at w (the capital income tax).
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3. Consumption taxation

A progressive consumption tax is one based on the houschold’s annual
level of consumption, ¢;. The tax would normally be levied on a tax ex-
clusive base (i.e., on consumption expenditures net of tax, not gross of
tax). The effect on expressions (3.4)-(3.12) is as follows:

The average consumption tax rate enters into expression (3.4),
and c; is replaced by ¢, /(1 + 7).

The marginal consumption tax rate enters into the right-hand
side of (3.6a), and XA is premultiplied by the term (1+ 7). Jusl
as w; represents the price per unit of leisurc in (3.6b), this new
term in (3.6a) represents the price of consumption goods, in-
clusive of the consumption tax.

This has the effect of reducing the effective marginal wage, since
consumption goods cost more per dollar of income. Hence, in
expressions (3.9) and (3.11), w? is divided by (1+7/).

The marginal price of consumption in different periods, (1+ 7), af-
fects the rate of consumption growth. In expression (3.10), the
term (1+4r,)/(1+ 8) is multiplied by the ratio {1+ 7, ;)/(1+ 7,).
Thus if the marginal consumplion tax rises over time, con-
sumption will grow less quickly.

As should be evident, a consumption tax, like an income tax, affects both
the labor-leisure and savings decisions. However, in the special case where
the tax is proportional at a constant rate, the consumption taxes do nol
enter directly into expression (3.10), except through the terms », and »,_,.
In this case, a consumption tax and a labor income tax both distort only
the labor-leisure choice, through a reduction in the effective marginal
wage.

4. Social security

The social security system levies payroll taxes on individual households
and gives them retirement benefits. There are a number of ways lo treat
these taxes and benefits. At one extreme, one could simply view the pay-
roll taxes as “forced saving” by households and the benefits as a return
to such saving. In a model without liquidity constraints, such as the pres-
ent one, this would have no effect on the ultimate behavior of the house-
hold, which would simply offset the forced saving by its own dissaving.

At the other extreme, one could treat the benefits and payroll taxes as
being unrelated, with the taxes having a potentially -distortionary effect
on labor supply. However, neither of these polar extremes correctly de-
scribes the social security system in the United States, where benefits and
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laxes are tied together in an imperfect and complicated way. The method
ol dealing with social security from the houschold’s perspective is dis-
cussed in Chapter 10.

C. Firm behavior

l. The production function

The model has a single production sector that is assumed to behave com-
pelitively, using capital and labor subject to a constant-returns-to-scale
production function. Capital is assumed to be homogeneous and nonde-
preciating, while labor differs only in its efficiency. That is, all forms of
labor are perfect substitutes, but individuals of different ages supply dif-
ferent amounts of some standard measure of labor input per unit of leisure
foregone. This amount is the term e, for age cohort ¢, introduced above.

The production function is assumed to be of the constant elasticity of
substitution form

YI=A[('K1“—I/G)+(] —E)L,“_l/o)]“/“—l/o”, (3]3)

where Y, K|, and L, are output, capital, and labor at time ¢, A is a scal-
ing constant, ¢ is a parameter measuring the intensity of use of capital in
production, and o is the elasticity of substitution in production, repre-
senting the percentage change in the ratio of K to L with respect to a per-
centage change in the wage rental ratio, w/r.

Throughout the simulations presented in the following chapters we as-
sume A to be constant over time and thereby rule out the possibility of
technological change. It is generally impossible to include such change
without also assuming a continuous change in tastes; otherwise the result
would be either an increasing or decreasing trend in labor force partici-
pation, which would lead in the long run to an absurd result.’

2. The demand for labor

The model incorporates the assumption that firms can adjust the amount
of labor employed costlessly. Combined with the previously stated as-

- sumption of competitive behavior, this leads to the standard result that,

in equilibrium, the gross (of taxes) wage in period ¢, w,, must equal the
marginal product of labor. Given the form of the production function,
this leads to the equation

3 To see this problem, note from equation (3.9) (that as wages grow over time, the con-
sumption-leisure ratio will trend continuously unless p = 1, which corresponds to the spe-
cial Cobb-Douglas case where consumption is a constant {raction of potential fabor
income.
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w,=(1—)AleK' ™V + (=L V)LV, (3.14)

which expresses the wage as a function of the stocks of capital and labor
in the same year.

3. The investment decision

Many economic models treat capital symmetrically with labor in the firm’s
decision process and assume that capital can be adjusted costlessly to a
new desired level. In some cases, we make this assumption in our own
analysis, in which case the firm sets the marginal product of capital equal
to the interest rate, r:

ro=eAlek ™+ (1= L TV T, (3.15)

Equations (3.14) and (3.15) together give the wage rate and interest rate
as functions of the stocks of capital and labor.

This seems to be a much less accurate description of the actual condi-
tions governing investment than it is of those governing work force deci-
sions. Although it makes for much simpler analysis, it is not always an
innocuous assumption to impose, particularly when the short-run effects
of policy are at issue.

4, Adjustment costs and “q”

Many theoretical alternatives are more consistent with the observed lags
in the investment process. One that is particularly tractable is based on
the “g” theory of investment. As first envisaged by Tobin (1969), this
theory predicts that firms will invest when the stock market value of their
assets exceeds the cost of replacement.

As subsequently shown by Abel (1979), this behavior pattern is consis-
tent with the firm’s convex costs of installing new capital goods, in addi-
tion to the price of the goods themselves. Were no such adjustment costs
present, firms would find it optimal to invest so much in each year that
the gap between the market value and the replacement cost of capital
goods would be driven to zero. With respect to adjustment costs, the
high levels of investment that this policy would somctimes require would
cause the firm to incur unacceptably large additional expenses. The firm
would thus be motivated to “smooth” its investment over time. With this
smoothing or “partial adjustment,” behavior comes the possibility that a
firm's market value will, from time to time, vary from the replacement
cost of its assets, being higher in periods of strong investment and lower
in periods of weak investment.

o~
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Subsequent work by other authors has clarified the conditions required
for the firm’s market value to be an accurate indicator of the incentive to
invest (Hayashi, 1982) and the alterations necessary to the model in the
presence of taxes (Summers, 1981b). We model investment according to
the developments in this literature.

Each firm is assumed to face adjustment costs that are quadratic in in-
vestment. The total cost of new investment goods in year ¢ is

CU,)=[1+.5bU1, /KD, (3.16)

where b is some technologically determined parameter. The second term
in square brackets represents the additional installation costs. This yields
a marginal cost of investment of [1+4 6(/,/K,)], which increases linearly
with /,. Since this form of the adjustment cost function leads to investment
paths that are identical for firms of different sizes except for their scale, a
firm’s value must bear a fixed relationship to the size of its capital stock.
This value, in turn, must equal the marginal cost of capital goods, since
new and old capital goods must be of equal future profitability (Hayashi,
1982). Note that when /, is positive the marginal cost of investment (the
market value of capital) exceeds the replacement cost, and when [/, is neg-
ative the marginal cost of investment is less than the replacement cost.

5. Taxation and market value

In the presence of taxation, however, the marginal cost of investment
goods to the firm must be calculated in after-tax terms. This requires two
adjustments to our model. First, the costs of adjustment, as an expense,
should be tax deductible. This makes the marginal adjustment cost, after
tax, equal to b(1—1,)(I,/K,) in year t, where 7, is the marginal tax rate
faced by the firm. In addition, there may be investment subsidies that
reduce the firm’s out-of-pocket cost still further. In the United States,
these generally take two forms: investment tax credits and accelerated
depreciation allowances. In each case, the firm receives a reduction in
taxes either immediately or soon after it purchases an asset; this reduction
effectively reduces its price.

In the model, we represent investment incentives of this type by assum-
ing that firms are allowed to deduct a fraction, z, of their new invest-
ment purchases (exclusive of adjustment costs, which are already fully ex-
pensed). This means that the net cost of such goods to the firmis (1 —z7,)/,.
Hence, at time ¢ the total marginal cost of investment, which equals the
value of the firm, is

g =10~zr)+ (= 7)b(1, /K)]. (3.17)
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Note that, even absent adjustment costs, ¢, will not equal one. The rea-
son is that although old and new capital goods are cqually productive,
their different tax treatments (oid capital will reccive no additional in-
vestment incentives) must be reflected in the price of the firm’s existing
capital stock.¢

6. The relationship of real and financial variables

Just as a firm’s market value will vary from capital stock replacement
cost because of adjustment costs and investment incentives, so, 100, the
interest rate will vary from the marginal product of capital. In'bchaving
competitively, firms should purchase more capital until the last unit yields
a rate of return equal to the interest rate. When capital’s market value
within the firm varies over time, such capital gains and losses form a part
of the return to capital.

This total rate of return, based on the after-tax marginal cost of invest-
ment goods (which equals g), must equal the interest rate:

re=(mpki+q.\—q)/q, (3.18)

where mpk, is the marginal product of capital defined in expression (3.15)
and g, is as defined in (3.17). This equation and (3.17) show that the
interest rate will equal the marginal product of capital when there are
neither adjustment costs nor capital gains arising because of reductions
between ¢ and ¢+ | in the term 72. Adjustment costs work in the opposite
direction, raising ¢ and the required marginal product of capital. Dur-
ing periods of strong investment, when ¢ is especially high and expected
to fall, this anticipated capital loss raises the required marginal product
of capital still further.

D. Government behavior

The government in this model raises taxes to pay for its own spending on
goods and services. Because we focus on fiscal issues, we ignore the in-
direct effects that this spending has on consumer behavior and assume
simply that government consumption grows at the same rate as the popu-
lation. In addition, there is a separate social security system, modcled
after the one found at present in the United States. This system has its
own tax instrument, the payroll tax, and faces the requirement that it be
self-financing over time. Although the U.S. unitied federal budget now

¢ For further discussion of the tax adjusiment of ¢ in the Uniled States, see Summers
(1981b). For historical calculations of the size of the tax discount associated with invest-
ment incentives, see¢ Auerbach (1983a).
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includes both genceral and social security revenues and expenditures, this
self-financing requirement still remains in lorce.

1. The government budget constraint

Nothing in the model or in the real world requires the government's bud-
get to be in balance in any given year. As long as the government is free
to issue debt, the ditference between spending and taxes simply results in
an equal increase in the amount of outstanding government debt. This
may be written

Dy \~-D,=G,+rD,~T, (3.19)

where D, is the stock of outstanding debt at the beginning of year ¢, G, is
government spending on goods and services in year ¢, r, D, is spending on
debt service in year ¢, and T, is net tax collections in year ¢. Note that
common measures of the level of the budget and government spending
include not only spending on goods and services, but also debt service
and transfer payments. In (3.19) transfer payments are subtracted from
gross tax receipts to obtain the net tax figure.

Successive application of expression (3. 19) for time periods 0 to N yields

N { N
=3 [ I (|+r,)-'lo,+oo— I (0 +r) 'Dn.

r=0ls=0 (=0
(3.20)
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If debt cannot grow as fast or faster than the interest rate indefinitely, the
last term in this expression must converge to zero as N becomes large.
This must happen, in the long run, unless the economy's growth rate ex-
ceeds the rate of interest, a condition never satisfied in the long run in
our model. Thus, the government budget constraint in (3.20) reduces to
the requirement that the present value of tax collections (over an infinite
horizon) must equal the present value of government spending on goods
and services plus the initial stock of government debt:

) 1 o {
I H (l+r_,)”']7‘,= Y11 (l+rs)"]G,+Do. (3.21)
1=0s=0 (=0 s=0

It should be stressed that this is not an assumption, but a result only
of the requirement that the growth rate of government debt be bounded
above by the interest rate. An immediate implication is that there are re-
strictions on the feasibility of certain changes in fiscal policy that involve
changes in revenue or expenditures. For example, normally there cannot
be such a thing as a “permanent” income tax cut, for this would intro-
duce an imbalance to the equality, in present value, of taxes and spending
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plus initial debt. Income tax cuts may be of long duration, but must even-
tually bring forth compensating tax increases.” Even if the government
does not increase taxes directly, some compensating eflect must take place,
be it a renunciation of the federal debt or an increase in the “inflation
tax” (Sargent and Wallace, 1981). Since neither of these avenues is open
in our model, the government must offset tax cuts in one year with tax
increases in another or with current or future reductions in government
consumption. Which taxes will be increased and in what year is, in re-
ality, uncertain. In the model, however, we assume that the government’s
future policy compensations are announced and known.

Since there are many possible compensating future responses to a cur-
rent tax cut or other current government policy, one cannot sensibly talk
about a current policy’s effect on today’s economic behavior without spec-
ifying and simultaneously discussing compensating future policies. The
reason is simply that today’s economic behavior depends on future ex-
pected as well as current policies. Thus, there is no single answer to the
question How will current saving respond to a reduction in capital in-
come taxes? The answer depends strongly on whether this cut is paid for
by increases in future taxes on labor income, future taxes on capital in-
come, or current taxes on labor income.

2. The instruments of government policy

In formulating fiscal policy subject to the intertemporal budget constraint
described in (3.21), the government in our model has at its disposal pro-
gressive taxes on consumption, all income, capital income, and labor in-
come. The debt that it issues when the budget is not in balance is short-
term debt, of one year’s maturity. In some simulations the compensating
changes that the government undertakes to satisfy its intertemporal bud-
get constraint will also be required to satisfy additional, short-run con-
straints, 'such as year-by-year budget balance.

A typical fiscal policy experiment consists of specifying the change in
policy that is desired along with the source from which the compensating
change must occur. For example, one could specify a 20 percent reduc-
tion in the income tax for five years, followed thereafter by an increase in
the income tax sufficient to satisfy expression (3.21). The deficit, rather
than a particular tax instrument, may also be used as the direct policy
tool. One could specify a 10 percent increase in the current annual deficit

7 An exception to this rule occurs when the cconomy is in such a distorted equilibrium as
the result of high marginal tax rates that lowering tax rates does not lower revenue. Em-
pirical evidence suggests that such “Laffer curve” considerations are unimportant (sce
Fullerion, 1982). .
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for five years, and concurrent tax rates would automatically adjust to
yield this result.

3. The social security system

The social security system is kept logically separate in the model because
of its historical legal and financial separation from other government op-
crations, at least in the United States. Payroll taxes are assessed inde-
pendently of whatever other taxes on labor income may exist, and bene-
fits are paid for by payroll taxes. '

As in reality, the system’s net cash flow (tax collections less benefits) is
not required to be nonnegative in any given year; the only stipulation is
that a present value budget constraint like the one in (3.21) be satistied.
Many of the subsequent social security simulations, however, are con-
ducted assuming annual social security budget balance. It has been the
policy of the U.S. social security system to maintain its accumulated trust
fund at a very low level in comparison with that of its annual gross cash
flow.

E. Equilibrium under perfect foresight

In the static general equilibrium models discussed in Chapter |, a gen-
eral equilibrium solution is one in which the behavior of each sector of
the economy is consistent with the prices that are established, and mar-
kets clear. The concept of equilibrium is no different in our model, ex-
cept that the behavior of households, firms, and the government must be
consistent not only with current prices, but also with future ones.

Household labor supply and consumption must be optimal, given the
entire future path of interest rates, wage rates, and tax rates. Firm in-
vestment decisions must adequately reflect the future behavior of interest
rates and the stock market. The government’s projected path of tax sched-
ules must satisfy its intertemporal budget constraint. Given the behavior
of each sector, markets for labor and capital must clear.

Because of the assumption of perfect foresight (the same would be
true even with a limited degree of foresight), the behavior of the econ-
omy today depends on conditions in the future. One cannot compute a
“separate” equilibrium for a given year without a complete characteriza-
tion of future economic developments. Hence, the solution method must
treat the present and future together, so that the products of different
years correspond to those of different markets in the traditional large-
scale static models. The exact methodology used is the subject of the next
chapter.

\,
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Appendix: Effect of taxation on household behavior

This appendix demonstrates how houschold behavior, as described by
expressions (3.4) to (3.12) in the text, is affected by 1axation.

Progressive income taxation

Under progressive income taxation, the household budget constraint (3.4)
becomes

55 -1 '
E {Il_[ [l+rs(1—;s)]I [wlel(l—ll)(l_?l)_cllzov (3A-l)

t=1\s=2
where 7, is the average income tax rate in year . Letting X be the Lagrange
multiplier associated with this constraint, and p, the multiplier of the re-
tirement constraint (3.5) in year 7, one obtains the following first-order
condition for the maximization of the utility function (3.3) with respect
10 ¢;:

{ -1
(l+5)""”ﬂ,c,"/"=)\({n[l+rs(l—75)]} ——J,>, (3A.2)
s=2

where Q, is as defined in (3.7), and J, is the indirect effect of ¢, on the
budget constraint through changes in the average tax rates 7,4y, ..., 7ss.
Letting M,, s> t, be the partial derivative of the budget constraint with
respect to 7,, we have
55 a7
h= 3 M= (3A.3)
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where
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Note that assets at the beginning of year s must equal the present value of
planned consumption less planned earnings over the years s through 55.
That is,

sS x -1
A=Y {H [1+’z(|—-Fz)l} [(A=-7)wee (1-1)~cal. (3A.5)

X =3

We can simplify (3A.4):

0
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Il Ty(-) is the progressive income tax function, then 7, = T,(,)/y, and
7,=Ty(»,). Thus '

@ = TJ(.V\) - TY(y.\') % —'(T — I dy\

dc, Vs »? de, =(n=7) y, de ' (3A.7)
Thus, from (3A.6) and (3A.7),
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Since 1 is held fixed,

dy, _ dA:

dc, =r de,” (3A.9)

By definition,
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Thus,
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Using (3A.7) and (3A.9) to solve for d7,_,/dc, in terms of dA,_, /dc,,
we may rewrite (3JA.11) as

d_A)_ . [T+ ra(I=7 )]

dc,

dA,_

dA, | ere (=1 )] == | s>1
- = dc, (3A.12)
de,
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which, solved recursively, yields
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and, using (3A.8) and (3A.9),
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Thus, (3A.2) may be rewritten (compare to 3.6a in the text)
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The first-order condition with respect to /,, arrived at in similar fashion
(compare to 3.6b), is

I -1
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s=2

The remaining effects of the income tax follow directly from these equa-
tions. ’

Analysis of the effects of progressive taxation of labor or capital income
separately follows in a straightforward way, with either the marginal and
average tax rates on capital or those on labor being set equal to zero.

Progressive consumption taxation

Here, the budget constraint (3.4) becomes

55 [ -1
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where 7, is the average consumption tax rate in year f. Maximizin
associated Lagrangian with respect to c, yields (compare with 3.6a)

' -1 ds,-
(1+8)~Y"VQ ¢ Ve = )\[ IT (l+r,)] [(l+?,)+cld—c']

s=2 {
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using the definitions of 7, and 7,. The first-order condition for /, (
pare with 3.6b) is
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Dividing (3A.22) by (3A.20) and substituting the result into (3A.21) 3
I -1
(14 8) YNV, ~Vr= x[ I1 (l+r,)] (1+7), @3
s=2

where v, is as defined in (3.11).
Combining (3A.23) for successive value of ¢ yields

a={(+r)/A+)M+7_ )/ A+ 7)) v /vioile - (3¢
(compare with 3.10).
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CHAPTER 4

Simulation methodology

The general equilibrium economic model described in Chapter 3 forms
the basis for all the simulation results presented in this book. This chapter
examines the choice of parameter values and the method of solving for
the quantities and prices that characterize the perfect foresight equilibrium.

A. Solution method

The calculation of the equilibrium path of the economy, given a particu-
lar parameterization, typically proceeds in three stages: (1) solving for the
long-run steady state of the economy before the assumed change in fiscal
policy begins, (2) solving for the long-run steady state to which the econ-
omy eventually converges after the policy takes effect, and (3) solving for
the transition path that the economy takes between these two steady states.

The perfect foresight assumption is important only in this third stage,
since in either of the long-run steady states economic variables are con-
stant from one year to the next; any plausible assumption about the for-
mation of expectations would lead individuals to have correct foresight
in such situations. The transition begins when information about the pol-
icy change becomes available. One should visualize this as an unantici-
pated change in the fiscal policy regime.

Households and firms have perfect foresight in both old and new pol-
icy regimes, but do not anticipate the policy change. The policy change
may take the form of immediate changes in fiscal variables or of imme-
diate announcements of future changes in fiscal variables. In the case of
preannounced policies, the transition also begins in year | (the year al-
ways used to index the beginning of the transition), although there is no
change in fiscal policy until several years later; that is, since households
and firms have perfect foresight about the future switch in regime, in pre-
announced policy changes the transition begins as soon as the future pol-
icy is announced.

The iteration techniques used in each of the three stages of the solution
are basically the same, although the actual procedure is more compli-
cated when one is solving for the transition path because economic vari-
ables are changing over time.

46
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1. The initial steady state

Solution for the equilibrium of the economy in the initial steady state
amounts to solving a complicated system of nonlinear equations based
on the behavior of households, firms, and the government, as outlined
in Chapter 3. The solution is obtained using an iterative technique often
referred (o in the literature as the Gauss-Seidel method.

The algorithm starts with guesses ol a subset of the endogenous vari-
ables and initially treats these variables as exogenous in some of the equa-
tions of the system in which they appear. This simplification makes the
resulting system easicr to solve for the endogenous variables, including
the variables for which gucsses were made. When the solution for these
“guessed” variables equals the guesses themselves, a true solution to the full
system has been found. Otherwise, the “solution” is not consistent with the
values of the guessed endogenous variables, and new guesses are tried, typ-
ically a combination of the two sets of values from the previous iteration.

A schematic representation of the algorithm is given in Figure 4.1. Begin-
ning with guesses about the aggregate capital stock, K, total labor supply,
L, the age-specilic shadow wages, g, the payroll tax, ¢, the vector of social
securily wealth, SSW, and the vectors of age-specific marginal and average
1ax rates, 7 and 7, we use (3.14) and (3.15) to calculate the wage and in-
terest rates consistent with the factor supplies. Whei combined with the
tax rate, shadow wage, and social security wealth guesses, this allows us to
solve for optimal household behavior using, for example, (3.4) to (3.12).

The individual labor supply decisions that result tell us whether our shad-
ow wage guesses were accurate, and aggregation of labor supply over indi-
viduals gives a new estimate of the total supply of labor and the level of so-
cial security payroll taxes needed to pay for promised benelits. Using
individual consumption decisions and knowledge of after-tax labor carn-
ings and after-tax interest rates we can calculate accumulated savings at
cach age. Adding up the savings of all age groups provides a new guess of
total private assets. Subtracting the assumed level of public debt yields a
new guess tor the capital stock. The level of assumed government revenue,
combined with the new estimates of individual behavior, gives us new esti-
mates of how high tax rates must be set to achieve this revenue requirement.

Typically, 10-20 itcrations are required to achieve convergence to a
solution for the initial steady state.

2. The final steady state

The policy change considered in a simulation may be one ol two types.
The first type of policy change is such that we can solve for the new stcady
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Figure 4.1. The model and its solution.

state without knowledge of the precise transition path. The second type
of policy change requires solving for the final steady state together with
the transition path. .

An example of the first kind would be a switch from an income tax to a
consumption tax. Here, we would specify that all revenue in the final
steady state must come from consumption taxes. An example of the sec-
ond kind would be a five-year tax cut, during which national debt is ac-
cumulated, followed by a one-time income tax increase sufficient to pre-
serve the level of debt per capita at its existing level. In this case, the new
higher tax rate required in the new steady state depends on the amount of
debt issued along the economy’s transition path. Hence, we cannot know
the new steady state level of debt until we have solved for the economy’s

N
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transition path. In such circumstances, we solve for the final steady state
and transition path simultaneously.

Aside from this complication, solution for the final steady state pro-
ceeds exactly as for the initial steady state.

3. The transition

The approach used to solve for the economy’s equilibrium transition path
is similar to that used to calculate the initial and, where possible, final
steady states. There are several complications, however. First, because the
economy undergoes a transition in which conditions change over time, it
is necessary to solve explicitly for behavior in each year. Moreover, be-
cause households and firms are assumed to take into account future prices
in determining their behavior, it is necessary to solve simultaneously for
equilibrium in all transition years.

This is done in the following way. The simulation model provides the
economy with 150 years to reach a new steady state. After 150 years, the
model constrains all prices, tax rates, and shadow wages to be constant.
If the final steady state has already been calculated, it is used to provide
the values of these variables. Otherwise, they are solved together with
those for the years 1-150. The choice of 150 years is arbitrary, but is in-
tended to provide enough time so that the economy will settle down by
itself well before it is “forced” to in year 150. Thus, the constraint requir-
ing that the number of years in the transition do not exceed 150 is not
binding. The same path would result if 140 or 160 years were assumed,
but not if a substantially shorter period, such as 30 years, were used, for
in that time the economy typically is still adjusting.'

' An issue that arises in calculating the transition path is whether it is unique. Previous
analyses with overlapping generations models (e.g., Calvo, 1978a; Kehoe and Levine,
1985) have provided examples in which there is a continuum of transition paths to the
new equilibrium.

The nonuniqueness problem arises if there are not enough boundary conditions (initial
conditions plus the requirement of convergence to a steady state) to determine the transi-
tion path. It occurs in cases where there are more stable roots to the linearized version
of the system in the neighborhood of the final steady state equilibrium than there are
initial conditions. The requirement of convergence eliminates only the unstable roots
(those outside the unit circle) from the solution, leaving, in some cases, a continuum of
feasible paths that satisfy the initial conditions. (If there are fewer stable roots than ini-
tial conditions, then no convergent solution exists, but this problem does not arise here.)

Although we have not explicitly calculated the roots of a lincarized version of our own
model to ascertain whether this problem might be present, such analysis has been con-
ducted for a similar model by Laitner (1984). He found the transition path to be deter-
minaie, and the number of stable roots equal to the number of initial conditions (which,
in this model, were the relevant past values of the capital stock). This result, along with
our own lindings that, in practice, the solution calculated by our model does not depend
on the initial guesses chosen for the transition path, strongly suggests that indeterminacy
in our model is not a problem.

.
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As with the steady states, a Gauss-Seidel iteration algorithm is em-
ployed, but here the problem is 150 times larger since the equilibrium of
the economy in each of the 150 years is solved simultaneously. Aside from
this greater complexity, a final difference in solving for the transition path
as opposed to the initial steady state is that individuals alive at the time
the policy is adopted must be treated differently. Whereas individuals born
after the transition begins know what economic conditions will confront
them, those born before the beginning of the transition behave up to the
time of the change in government policy as if the old steady state would
continue forever. At the time of the announcement of a new policy to
be instituted either immediately or in the near future, existing cohorts
are “born again”; they behave like members of a new generation, but
have a shorter life expectancy and their initial assets result from prior
accumulation,

B. Parameterization of the model

To solve the model, we must choose values for the preference parameters,
8, «, p, and v, the production elasticity, ¢, the production scaling con-
stant, A, the adjustment cost term, b, and the human capital vector, e.
Some of these parameters (such as v and e) have been precisely estimated
in several empirical studies. This is not the case for the others, however,
and indirect methods must be used to obtain values for certain paramcters.

1. Household preferences

a. Intertemporal elasticity of substitution (vy): Although most studies of
this parameter have not included leisure in the utility function, the esti-
mates of vy do not appear to be particularly sensitive to this simplification.
Most studies, regardless of methodology, have consistently found values
of v to lie within a reasonably narrow range.

Among those who have focused only on consumption, Weber (1970)
estimated v to lie between 0.13 and 0.41, but in a later study (Weber,
1975) found a higher range, between 0.56 and 0.75. More recently, sev-
eral studies have derived their estimates from models of optimal house-
hold portfolio behavior under uncertainty. Grossman and Shiller (1981)
found « to range from 0.07 to 0.35, Mankiw (1981, 1985) recorded values
of 0.25 and 0.37, respectively, Summers (1982) reports about 0.33, and
Hall (1981) found values generally below 0.1. In contrast, Hansen and
Singleton (1983) and Mankiw, Rotemberg, and Summers (1985) obtained
estimates above |.
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In an carly study that accounted for both leisure and consumption, Ghez
and Becker (1975) estimated + to be at most 0.28, More recently, MaCurdy
{1981) obtained estimates ranging between 0.10 and 0.45. In the light of
this evidence, we choose a value of = 0.25 for our baseline simulations.

b. Intratemporal elasticity of substitution (p): There is far less direct
empirical evidence concerning the value of p. Ghez and Becker (1975),
for example, found an aggregate value of p=0.83. With respect 1o the
contemporaneous wage, much evidence is available on the labor supply
elasticities of both men and women, and “standard” values for the un-
compensated elasticity close to zero for men and equal to at least one for
married women (Heckman 1974, Rosen 1976, Hausman 1981). However,
the translation of these elasticities into estimates of p depends on the de-
gree to which the underlying wage changes are permanent or temporary
and whether they are anticipated or not.

The more temporary the wage change, the smaller the income effect
that is included in the estimated labor supply response. Likewise, the fur-
ther in advance that the wage change is anticipated, the more the house-
hold will have an opportunity to make prior saving adjustments, such as
saving less in response to anticipated wage increases. This offset will re-
duce the income effect on labor supply occurring after the wage change, be-
cause the effect is being spread over a longer planning horizon. As Auer-
bach, Kotlikoff, and Skinner (1983) have shown, a wide range of values
of pis consistent with estimated wage elasticities.2 Our chosen base case
value of p equal to 0.8 falls near the center of this range and is approxi-
mately equal to the direct estimate of Ghez and Becker (1975).3

c. The pure rate of time preference (8): There is scant evidence of the
appropriate value of 8. We choose a value of 0.015 largely because, given
other paramelers, it leads to a realistic consumption profile and labor
supply decision and, for recasonable tax parameters and levels of govern-
ment consumption, yields an amount of aggregate capital consistent with
observed U.S. capital-output ratios. A higher value of 6 would lead 1o
less saving, while the opposite would be true for lower values.

2 See MaCurdy (1981) for a related discussion.

3 One recent study that does explicitly treat the dynamic labor-consumption decision is
MuCurdy (1983), who estimates parameters of a utility function that, though intertempo-
rally separabie, has a different form from that of (3.3). However, given his reported sub-
stitution etfects for hours and consumption with respect to the contemporancous alter-
tax wage and the sample means for these variables plus the monthiy labor endowment,
it is passible 1o estimate the value of p at the sample means, This yields an estimate of p=
1.96 1or a sample ol prime-age males! This estimate of p appears to be quite different
from those of most previous researchers,
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d. The leisure preference parameter (a): This parameter, too, has re-
ceived little attention in empirical investigation. We seck a value for it
which will result in realistic levels of labor supply. If a =0, houscholds
will work the maximum number of hours in every year. For o = 1.5, our
chosen value, prime-age workers in typical simulations work approxi-
mately 40 percent of the time, or, if we base our calculations on a full-
time labor endowment of 5,000 hours per year, they work 2,000 hours
per year, or 40 hours per week,

2. Production parameters

For the production sector, values are required for the parameters o, e, ¢,
and A and b.

a. Human capital profile (e): The vector e determines relative wages by
age. The profile used is based on estimates obtained by Welch (1979) from
a cross-sectional regression of weekly labor earnings of full-time workers
on personal variables including experience and experience squared.* The
resulting wage profile peaks at adult age 30 (which the reader should think
of as an actual age of about 50), and wages at that age are 45 percent
higher than at age 1 (21). The wage at age 55 (75) is 22 percent lower than
the wage at age |.

b. Elasticity of substitution (¢): There has been considerable research
into the elasticity of substitution between capital and labor in U.S. man-
ufacturing (Nerlove, 1967; Berndt and Christensen, 1973), with the usual
finding of values of 1 or slightly less. For our basic parameterization, we
set o=1, thereby assuming a Cobb-Douglas production function.

c. Capital intensity parameter (¢): 1t is well-known that for a Cobb-
Douglas production function, factor shares are constant, and the capital
share in income equals the capital-intensity parameter, e. Using the his-
torical share of capital in national income in the U.S., we set ¢=0.25.

d. Production function constant (A): This parameter depends on the
units chosen for output. It should be a hundred times larger if output
is measured in cents rather than dollars. Thus, we are free to choose A,
choosing the output units at the same time. It is convenient to choose a
value that leads to a wage rate per one-year-old adult of exactly 1.0 in

4 The equation used is e, = 4.47 4+ 0.0337 ~ 0.00067¢, where 1 is the individual’s number of
years of experience, corresponding to adult age in our specification.
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our basic income tax equilibrium, with a proportional income tax of 15
percent. This requires a value of A =.892657593, which we used through-
out.

e. Marginal adjustment cost parameter (b): In most of our simulations,
we ignore adjustment costs, setting b= 0. When adjustment costs are
included, a value of =10 is chosen. This value stands at the low end
of some estimates (e.g., Summers, 1981b; Abel and Blanchard, 1986; or
Poterba and Summers, 1983). However, all these estimates were derived
from regressions of investment on calculated values of g that, for a num-
ber of reasons described in the studies, may have been inaccurate. Hence,
it seems reasonable that the measured response of investment to g has
been understated and the size of the parameter b overstated by such
estimates.

3. Government behavior

a. Fiscal policy: As mentioned above, the base case assumed for govern-
ment fiscal policy is an income tax of 15 percent. This choice represents
a compromise made necessary by the simplicity of the model compared
to the real world. On the one hand, U.S. federal government spending
on goods and services (excluding investment goods) absorbs about 10 per-
cent of the national product. On the other hand, the spending of all levels
of the U.S. government on goods and services is about one-quarter of
the national product.’ Although the income tax pays for most spending
on goods and services by the federal government, this is not the case for
state and local governments. In 1984, the receipts from individual and
corporate income taxes at all levels equaled 17.7 percent of national in-
come. This is probably closest to the parameter we are seeking, and hence
the value used, 15 percent, appears quite reasonable in terms of overall
revenue,

At the same time, the actual tax system, particularly at the federal level,
is characterized by a tax base that is much narrower than national in-
come, and hence by much higher marginal tax rates than would be sug-
gested by these revenue percentages. The effect of this base narrowing is
one of the issues explored in the simulations presented below.

In our base case steady state there is no initial government debt, but
the effects of accumulating government debt are considered in detail in
Chapter 6.

S Economic Report of the President, 1985, Tables B-1 and B-21.
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b. The social security system. In some sets of simulations the social sccu-
rity system is omitted to maintain as much clarity as possible in evaluating
what may already be fairly complicated policies. Where the social sccu-
rity system is included, the basic assumption is that bencfits are based on
an average of past earnings comparable to the average indexed monthly
earnings (AIME) actually used in the United States with a “replacement
rate” - the ratio of actual benefits to this earnings average - patterned on
typical replacement rates in the United States. Because of the complexity
of these calculations, further discussion is deferred until the social secu-
rity system first appears in the simulations in Chapter 10.

C. Conclusions

Modern computing technology makes it relatively easy to solve models
as complicated as the one described in Chapter 3. However, the choice
of appropriate parameter values is not always straightforward. It is here
that economics begins and computer science ends. But rather than resort
to oversimplified models that don’t require such parameterization, it scems
far more sensible to use the best available information in calibrating as
realistic a model as possible.

The answer to uncertainties about the “correct” values of various para-
meters is sensitivity analysis, which tests the dependence of conclusions
on the choice of parameters by simulating the same policy under a range
of parameter estimates. As it does in this study, sensitivity analysis should
form an important part of any numerical simulation analysis.

O

CHAPTER S

Tax reform - choice of the tax base

The proper choice of tax bases is a central question in tax reform. The
choice has important implications for the course of saving and economic
growth, the distribution of welfare across generations, and the level of
economic efliciency in the economy. This chapter considers each of these
issues in relation to four proportional taxes: an income tax, a consump-
tion tax, a labor income tax, and a capital income tax.

In recent years, there has been much discussion (e.g., Pechman, ed.,
1980, 1985; Bradford and others, 1984; Bradford, 1986; Institute for Fis-
cal Studies, 1978; Hall and Rabuska 1983) about the implementation of
a consumption tax and its merits relative to an income tax. Whereas re-
search in the past focused on issues such as simplicity and enforcement,
which are not dealt with here, recent work has concentrated on the rel-
atively favorable treatment of saving provided by a consumption tax.
However, what has been termed “consumption tax treatment” by others
more closely resembles a labor income tax. This distinction has impor-
tant implications for questions about the desirability of switching to a
consumption tax. Section A of this chapter distinguishes among the tour
tax bases examined here.

Since deficit finance and changes in the level of government consumption
are covered in Chapter 6, the assumptions of constant government con-
sumption per capita and annual budget balance are maintained through-
out this chapter. The requirement that the government annually collect a
constant amount of revenue per capita provides a formula for determin-
ing annual tax rates along the transition paths associated with switching
from an income tax to each of the alternative tax bases.

A. Key points

Nominal vs. effective tax bases: In assessing the results of this
chapter, one should bear in mind that although nominal and effective
tax bascs are cquivalent in the simulations reported below, effective tax
bases ol actual cconomies can be substantially diflerent from their nomi-
nal tax bascs. This point can be illustrated by an economy with a personal
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income tax plus a subsidy to capital at the business level of equal value.
In such an economy the subsidy to capital at the business level cancels the
tax on capital income at the personal level, and the result is an effective
labor income tax. Chapter 9 places special emphasis on the distinction
between eflective and nominal income and consumption tax bases. It is
shown that the perhaps seemingly incidental addition of investment ex-
pensing to an income tax structure effectively transforms the income tax
to a consumption tax.

Sensitivity analysis: Another point to consider about the out-
come of any simulation is the sensitivity of the result to the choice of
parameters. In conducting sensitivity analysis it is important to consider
not simply the marginal impact of changing one parameter while hold-
ing others at base case values, but also what happens when several para-
meters are assigned values different from those of the base case. This is
necessary because the outcomes of the simulation model are nonlinear
functions of the model’s parameters. The sensitivity analysis conducted
below examines a wide range of parameter values.

Welfare changes vs. efficiency: Although the model described in
Chapter 3 is well suited to studying the effects of tax base changes on the
welfare of different generations, one cannot simply add up such changes
in welfare to assess the potential efficiency gains or losses from tax re-
form. By efficiency we mean Pareto efficiency. In this context, Pareto
efficiency is a situation in which no generation can gain without some
other generation being made worse off. Tax reforms that improve the
welfare of some generations while reducing that of others may, in con-
junction with the redistribution from winning to losing generations, offer
the prospect of Pareto improvements; but one cannot assess the poten-
tial efficiency gain without actually implementing the intergenerational
redistribution.

To distinguish potential efficiency gains from changes in the welfare of
different generations that are possibly offsetting we introduce an addi-
tional government institution, the Lump Sum Redistribution Authority
(LSRA). The LSRA transfers resources across generations through lump
sum taxes and transfer payments. Since this additional fiscal institution
does not engage in consumption, we require that it break even in present
value; that is, the present value of its tax receipts must equal the present
value of its transfer payments.

Announcement effects: As described below, shifting tax bases
has important substitution as well as income effects. In the short run,
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these substitution effects are either greatly enhanced or greatly recuced
by preannouncing a future change in tax regimes. Since the agents in this
model have perfect foresight, such preannounced changes in the future
course of tax rates will lead to immediate substitution responses. Thus,
announcing today that a consumption tax will be imposed in two years
leads to an immediate substitution of current for future consumption to
take advantage of the temporarily low relative price of current consump-
tion. This chapter considers both the saving and efficiency aspects of early
announcements of policy changes.

Principal findings: The principal findings in this chapter are as
follows:

The consumption tax base generates significantly more long-run
capital formation than either the wage tax or the income tax.
Capital formation under the wage tax typically exceeds that
under the income tax. The size of the long-run capital stock
under a pure capital income tax is much smaller than under
the income tax.

Proportional consumption taxation appears to be significantly
more efficient than proportional income taxation. In contrast,
the transition from a proportional income tax to a propor-
tional wage tax typically generates an efficiency loss despite
the fact that the proportional wage tax, like the consumption
tax, does not distort saving decisions.

The rankings of the four tax bases with respect to their effects on
savings and efficiency are insensitive to reasonable variations
in parameter values.

Policies that potentially raise the long-run level of capital per
worker, such as shifting from an income tax to a wage tax,
may nonetheless imply a lower level of long-run economic wel-
fare and reduce economic efficiency.

The short-run response to certain announced future changes in
the tax base can be exactly opposite to those motivating the
switch in tax bases.

B. Concepltual issues

1. Income and substitution effects from switching tax bases

The structural tax policies considered in this chapter have one feature in
common: namely, they compensate the private sector for the removal of
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1ax change, changing the timing of a tax payment over the life cycle can
significantly alter the burden of taxation across generations and, thus,
the intergenerational distribution of resources.

In comparison with the income tax, an immediate switch to consump-
tion taxation or capital income taxation shifts the tax burden toward the
initial generation of elderly. In contrast, switching the tax base from in-
come 1o wage taxation shifts the tax burden toward initial young genera-
tions as well as subsequent generations from ihe initial generation of el-
derly alive at the time of the regime switch; i.e., eliminating the income
tax eliminates taxes on the capital income of the initial elderly generation.

b. Substitution effects: Switching tax regimes can also lead to significant
substitution effects. To illustrate the role of substitution effects, let us ab-
stract from the income effects just described and examine a switch from
a wage 1o a capital income tax under the assumption that the present
value of taxes is not altered by changing tax structures. This is a com-
pensated tax change since the removal of the wage tax is compensated by
the imposition of the capital income tax. Consider again the two-period
model of Chapter 2 with consumption in both periods. Figure 5.1 illus-
trates the partial equilibrium effect of such a (present value) compen-
sated tax change. The slopes of lines 1 and 2 equal 1+, where r is the
before-tax interest rate. The slope of line 4 is 1+ r(1—7,), where 7, is the
capital income tax rate.

Point A is the equilibrium under wage taxation, while point B corre-
sponds to the equilibrium under a capital income tax. The government
collects the same present value, G, in taxes under both tax structures, and
private consumption occurs along the same budget frontier, line 2; since
the increase in capital income taxation is compensated by a decline in
lump sum taxation, the consumer ends up consuming on her initial bud-
get frontier. Under smooth convex indifference curves, private consump-
tion in period 1 unambiguously rises from C7 to Ci*. (Note that if the
private sector had maintained its initial consumption bundle, the govern-
ment’s capital income tax rate would have been lower by the difference in
the slopes of lines 3 and 4 divided by r.) The policy depicted in Figure
5.1 - by raising consumption of young workers and leaving, by assump-
tion, the budget opportunities and thus the consumption of the elderly gen-
eration unchanged - implies an unambiguous decline in national saving,.

In contrast to the saving effect of a compensated capital income 1ax,
that of a compensated tax on labor earnings in a model with variable
labor supply may be ambiguous. For example, suppose labor supply is
variable in both periods of a two-period model; then the compensated
labor income tax will lead to an increase in leisure as well as a decline in

s
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Figure S.1. The savings effect of a compensated switch from wage (c
capital income taxation.

consumption in both periods. If the reduction in first-period consump-
tion equals the decline in first-period labor earnings, the compensatec
labor income tax will have no impact on savings in the two-period model
If, on the other hand, labor supply occurs only in the first period and the
worker is retired in the second period, then the compensated wage ta»
will fower first-period saving, which equals the two-period model’s cap:
ital stock. The reason is that workers will substitute away from future a:
well as current consumption in response to the labor income tax. Sinc
the decline in first-period labor earnings equals the decline in the presen
value of first- plus second-period consumption, first-period earnings fal
by more than first-period consumption.

2, Comparing tax structures

The effects of changing the tax base can be better understood by examin
ing the relationship among tax bases. Equation (5.7) gives the lifetime bud
get constraint for a young agent at time 7 in the simple two-period mode
with labor supplied inelastically and only in the first period. Equatio
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(5.8) gives the budget constraint for an old agent at timic £. Each of the
four taxes - the income tax, 7,; the consumption tax, 7.; the wage tax,
7., and the capital income tax, 7, - are included.

Cov il +7441)
I 4r (=7 =704

C21(1+TCI)=A1[|+’l(I_TII_Tyl)]' (5.8)

From these equations it is easy to see that a proportional income tax
is equivalent to equal-rate proportional wage and capital income taxes.
Another tax equivalency occurs if 7, equals 7., ,. For young individuals
at time ¢ in this case, the consumption tax is equivalent to a wage tax
levied at rate 7., /(1+ 7.,). However, for the older generation at time /, im-
posing a consumption tax is equivalent to a lump sum tax on their assets;
since these assets must be spent in the last period of life, part of the elder-
ly’s assets is spent on the consumption tax. Hence, one can describe a con-
sumption tax as a combination of a wage tax and a lump sum wealth tax.

From the perspective of the elderly, capital income and income taxes also
represent effective wealth taxes. In this case the government taxes the in-
come (as opposed to the principal) from wealth. Since wealth is in inelastic
supply once it has been accumulated for old age, such taxes are equivalent
to lump sum taxes from the perspective of the elderly. As is well known,
lump sum taxes do not distort economic choices. Hence, the lump sum
tax feature of consumption taxes, capital income taxes, and income taxes
is important in determining the relative efficiency of the four tax regimes.

Another important point is that changes through time in the tax rates
of a given tax base can transform the tax from one cffective tax base to
another. Take the case of increases through time in the consumption tax
rate. By dividing both sides of (5.7) by (1+ 7.,) one can see that such a
policy raises the relative price of second-period consumption. Hence, a
rising consumption tax rate acts, in part, like a capital income tax. If the
model were augmented to include first- and second-period variable labor
supply, then a wage tax that increases through time would also alter rela-
tive intertemporal prices; in this case the price of future leisure would fall
relative to the price of current leisure, inducing a substitution of current
for future labor supply.

Cr(+7.)+ =W, (1= 7,,—1,) .7

3. Distinguishing efficiency from redistribution: The Lump
Sum Redistribution Authority

The LSRA is a hypothetical construct used to measure the pure efliciency
gains from tax reform. The LSRA is modeled as a separate, scli-financing
government agency that uscs lump sum taxes and transiers to keep cohorts

b
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born before a specitied date at their status quo level of utility and to raise
the utility of all cohiorts born after this date by a uniform amount. Equal-
ization of the utility of those born after a certain date, a policy first ana-
lyzed in a two-period setting by Phelps and Riley (1978), seems to be a
reasonable way of characterizing the infinite set of welfare paths the LSRA
could generate.

The simulation model was adapted to solve for the economy’s general
equilibrium transition path consistent with the behavior of the standard
government fiscal authority as well as the lump sum tax-transfer activity
of the LSRA. Thus, for example, household consumption decisions un-
der a consumption tax transition take into account the LSRA lump sum
taxes and transfers. 1t is also important to note that the equilibrium path
of consumption tax rates will differ from that generated in the absence
of the LSRA, since changes in the behavior of households will necessi-
tate modifications in the tax schedule imposed by the main government
authority.

The LSRA faces a budget constraint requiring that its lump sum taxes
and transfers suimn to zero in present value. At any point in time, the LSRA
holds net assets that may be positive or negative, but that equal the present
value of its net future payments. These net assets are added to those held
by the private sector to determine the economy’s total stock of capital.

Lump sum taxes and transfers are collected and paid in year one (the first
year of the transition) for all existing cohorts and in the first year of eco-
nomic life for all subsequent cohorts. Equation (5.9) expresses the LSRA
budget constraint, where v; is the lump sum tax (negative, if a transfer)
paid by members of generations born in year ¢, and nis the economy’s pop-
ulation growth rate. The two parts of the expression in (5.9) correspond
to the net taxes collected from existing and future cohorts, respectively.

0 © T
T (+n)v+ 3 (l+n)’[]’[(|+rj)"]v,=0. (5.9)
i=-53 i=1 j=1

When the LSRA is included in the simulation, the method of simula-
tion is essentially the same as that previously used. However, the budget
constraints of existing and future cohorts now include the terms v,, and
updated guesses of these must be made in each iteration step along with
thosc of factor prices, tax rates, and shadow wages. In the first iteration
of the simulatinn, all v,’s are given preliminary values of zero. In the
course of cach iteration, the model produces new estimates of the path
of this vector v. A weighted average ol the initial guess and this com-
puted path generates a guess for the next iteration.

The calcufation of v in each step is described in detail in the appendix
to this chapter. It is important to remember that the vector v is included
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Table 5.1. The base case steady state

Capital stock 95.1 Private consumption 20.70
Labor supply 19.1 Capital-output ratio 1.7
Wage 1.000 National saving rate 3.73%
Pre-tax interest rate 6.70% Income tax rate 15%
National income 25.47 Social security tax rate 0%

Government consumption  3.82 Social security replacement rate 0%

in the full general equilibrium solution of the model. Thus, policies lead-
ing to large transfers to older cohorts (as will be the case for a consump-
tion tax) will lead to an accumulation of debt by the LSRA and hence
will crowd out some of the increase in capital that occurs in the basic
simulation. :

C. Simulation results

1. The initial steady state

Table 5.1 presents the simulated initial steady state values of the base case
economy. The base case income tax rate is 15 percent; the base case cap-
ital-labor ratio is 5.0; the base case wage is 1, reflecting our choice of the
coeflicient A in the production function in (3.13); and the base case pre-
tax return to capital is 6.7 percent. The economy’s saving rate of 3.73
percent is substantially below the comparable U.S. rate of saving out of
NNP, which has averaged 7.93 percent since 1950. On the other hand, the
wealth-to-income ratio of the base case economy is 3.7, which is not far
from the current U.S. wealth-to-income ratio of roughly 3.5.

Were we to assume a larger population growth rate than the | percent
assumed here, the simulated saving rate would be closer to that observed
in the United States. On the other hand, including social security as well
as the dependency of children in the model significantly reduces the sim-
ulated saving rate as well as the simulated wealth-to-income ratio (see
Chapters 10 and 11). The relatively low saving rate and ratio of wealth to
income of this latter economy vis-a-vis the U.S. rate reflects the difficulty
of explaining U.S. wealth accumulation solely on the basis of the zero be-
quest life cycle model unless one makes unrealistic assumptions concern-
ing the shapes of age earning and age consumption profiles (Kotlikoff
and Summers, 1981).

The shapes of age-earnings and age-consumption profiles of the base
case economy are, however, fairly realistic; Figure 5.2 depicts these pro-
files. Note that by age 53 (age 73 if age 21 is used as the initial age of labor

5 Tax reform - choice of tax base 65
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Figure 5.2. Age-earnings and age-consumption profiles in the base
case steady state.

force entry) workers are fully retired. Partial retirement occurs much ear-
lier in the life cycle, however. Labor supply is 0.46 (out of a time endow-
ment of 1) at age S (age 25 in real time); it falls gradually to 0.41 by age
25 (age 45 in real time), and more rapidly thereafter. At age 45 (age 65 in
real time) labor supply is only 0.18, less than one-third of the initial age
zero value. If we take real nonsleeping time to be roughly 100 hours per
week, then these labor supplies correspond to 46 hours per week at age
26, 41 hours per week at age 45, and 18 hours per week at age 65.

2. Structural tax change

Table 5.2 displays the large impact structural tax policies can have on
an economy’s saving rate and related variables. Relative to the initial in-
come tax regime, long-run saving rates are 19 percent larger under a con-
sumption tax, 8 percent larger under a wage tax, and 32 percent smaller
under a capital income tax. Changes in the economy’s saving rate during
the transition period are even more dramatic; in the first year after the
switch to consumption taxation, the saving rate rises to 9.3 percent from
an initial value of 3.7. In the case of the capital income tax, there is a
negative 2.9 percent saving rate in the first year of the transition, and saving
rates remain negative for more than a decade. The United States has occa-
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Table 5.3. Structural tax reform - steady state sensitivity analysis

Parameters Income tax Consumption tax

Gamma Rho Sigma Delia Alpha X L Y w r (%) 71, (%) K L Y w r(%) 7.(%)

0.25 0.80 1.00 0015 1.5 95 19% 25 1.00 7 15 118 19.0 27  1.06 6 18
0.10 0.80 1.00 0.015 1.5 45 193 21 08 12 15 55 191 22 087 1 17
0.50 0.80 1.00 0.015 1.5 148 19.2 29 1.1l 5 15 183 19.1 30 1.8 4 18
0.25 030 1.00 0.015 1.5 100 21.7 28 0.98 7 15 124 215 30 104 6 18
0.25 1.50 1.00 0015 1.5 89 166 22 1.02 6 15 111 169 24 1.07 5 17
0.25 0.80 0.8 0015 1.5 80 199 24 099 6 15 95 200 25 1.02 5 18
0.25 080 1.25 0.015 L5 13 180 27 102 8 15 145 17.7 29 L.10 7 17
0.25 0.80 1.00 0.050 1.5 5 192 22 087 10 15 68 19.1 23 092 9 17
0.25 0.80 1.00 -0.030 1.5 202 193 31 1.20 4 15 250 19.2 33 1.27 3 18
0.25 080 1.00 0.015 0.5 114 306 38 093 8 15 140 304 40 098 7 17
0.25 080 1.00 0.015 3.0 80 13.1 18 105 6 15 9 129 19 L1 S i8
Wage tax Capital income tax

Gamma Rho Sigma Delta Alpha K L Y w r(%) 7,(%) K L Y w r(%) 7,.(%)

0.25 0.80 1.00 0.015 1.5 101 186 25 1.02 6 20 60 209 24 087 10 63
0.10 0.80 1.00 0015 1.5 46 187 21 084 11 20 34 210 21 075 16 60
0.50 080 1.00 0015 1.5 159 18.7 29 114 4 20 84 209 26 095 8 65
0.25 030 1.00 0015 1.5 107 21.3 28 1.00 7 20 63 234 27 086 1l 64
0.25 1.50 1.00 0.015 1.5 93 159 22 1.04 6 20 57 182 22 0.89 9 62
0.25 0.80 0.80 0015 I.5 85 196 . 24 1.00 5 18 4 215 23 08 11 73
0.2 0.80 1.25 0015 LS s 173 27 1.04 7 23 87 198 27 093 9 49
0.25 0.8 1.00 0050 1.5 61 186 22 0.9 9 20 24 215 20 069 20 68
0.28 0.80 1.00 ~-0.030 1.5 201 189 31 1.21 4 20 188 206 32 L6 4 58
0.25- 080 1.00 0.015 0.5 121 299 38 095 8 20 72 325 35 08 12 64
0.25 0.80 1.00 0.015 3.0 85 127 18 1.08 5 20 M 144 I8 092 7 63

Table 5.4. Steady state changes in the capital stock and factor returns (pararmeters)

DK/K (%) Dw/w (%) Dr/r (To)
Gamma Rho Sigma Delta Alpha Cons Wage Caplne Cons Wage Caplinc Cons Wage Caplnce
0.25 0.80 1.00 0.015 1.5 24 6 -37 6 2 -13 -14 -14 43
0.10 0.80 1.00 0.015 1.5 22 2 -24 6 2 -8 -8 -8 33
0.50 0.80 1.00 0.015 1.5 24 7 -43 6 3 -7 -20 -20 60
0.25 0.30 1.00 0.015 1.5 24 7 =37 6 2 -12 -14 0 57
0.25 1.50 1.00 0.015 1.5 25 4 -36 5 2 -13 -17 0 50
0.25 0.80 0.80 0.015 1.5 19 6 —45 4 2 —16 -17 -17 83
0.25 0.80 1.25 0.015 1.5 28 4 -23 8 2 -9 -13 -13 13
0.25 0.80 1.00 0.050 1.5 24 11 -56 6 3 -2] -10 -10 100
0.25 0.80 1.00 -0.030 1.5 24 0 -7 6 1 -3 =25 0 0
0.25 0.80 1.00 0.015 0.5 23 6 -37 5 2 -12 -13 0 50
0.25 0.80 1.00 0.015 3.0 24 6 -36 6 3 -12 -17 -17 17
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presents the long-run (across steady state) levels of the capital stock, la-
bor supply, wage rate, pre-tax interest rate, and tax rates under the four
tax structures for a range of parameter values. Table 5.5 summarizes some
of the information in Table 5.4; it presents percentage changes in the
long-run capital stock and factor prices associated with switching from a
IS percent proportional income tax structure to an equal annual revenue
consumption, wage, or capital income tax. In considering these tables
one should bear in mind that for each set of parameter values the level
of government consumption equals 15 percent of the level of income in
the income tax simulation using those parameters. Hence, as one moves
down the rows in these tables the absolute amount of government con-
sumption differs, although it is always 15 percent of the level of income
in the income tax steady for the row-specific parameters.

As Table 5.3 indicates, the size of the steady state stock of capital is
quite sensitive to the choice of certain preference parameters. For exam-
ple, in the income tax base case, raising 4 from 0.10 1o 0.50 generates
more than a threefold increase in the stock of capital. The direction of
change is intuitive since larger values of v imply steeper age-consumption
profiles. Variations in the time preference rale, 8, can also significantly
alter the long-run stock of savings; lowering the time-preference rate (re-
ducing the degree of consumption impatience) from 0.015 10 —0.030 im-
plies more than a doubling of steady state capital under income tax fi-
nance. However, a —0.030 time-preference rate implies a rapid and highly
unrealistic rate of growth of consumption with age.

In contrast to the supply of capital, the steady stale aggregate labor
supply is relatively unresponsive to these changes in vy and 4. It is, how-
ever, quite sensitive to the choice of p, the static elasticity of substitution
between consumption and leisure, and the choice of the term «, the lci-
sure utility share. Under income tax finance, raising p from —0.03 to
0.015 implies, ceteribus paribus, a reduction in aggregate labor supply of
close to one-quarter, while raising alpha from 0.5 to 3.0 reduces aggre-
gate labor supply by more than one-half.

Although aggregate factor supplies and factor prices may be sensitive
to parameter specification, especially if one is willing to entertain para-
meter values that produce unrealistic age-consumption profiles and labor
supplies, the qualitative effects of structural tax reform may be refatively
insensitive to the precise choice of parameters (see Table 5.4). For exam-
ple, switching from 15 percent proportional income taxation to equal rev-
enue consumption taxation across all 11 sets of parameters in Table 5.3
raises the steady state stock of capital by at least 19 percent. The largest
increase in the 11 cases is 28 percent. If one ignores the extreme values for

the time-preference rate, 6, in Table 5.4, the increase in long-run capital .

Table 5.5. Sensitivity analyvsis of structural tax reform: consideration of nonlinearities

Du/w ("o) Dr/r (Vo)

DK/K (%)

Alpha Cons Wage Caplne Cons Wage Caplnc Cons Wage Caplinc

Delta

Rho

Gamma

gma

N2
"W

17

17
2

-24
-27

-10

20
32
30

0.80

1.50

0.10

0.30

0.10
0.50
0.10
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formation when switching from income to wage taxation ranges from 2
percent to 7 percent, and the reduction in capital when switching to capi-
tal income taxation ranges from —23 percent to —43 percent.

The corresponding changes in factor prices arising from structural tax
reform also exhibit far less sensitivity than might be suggested by the sen-
sitivity of the levels of long-run factor supplies to parameter choice. 1f we
ignore extreme time-preference rates, the long-run increase in the wage
ranges from 4 to 8 percent in the case of consumption taxation, from 2
to 3 percent in the case of wage taxation, and from -8 and —16 percent
in the case of capital income taxation. The range of percentage changes
in the pre-tax interest rate can be much larger than percentage changes in
the wage (per efficiency unit) even if extreme values for the time-prefer-
ence rate are excluded. For example, when o equals 0.80 and other para-
meters take base case values, switching to capital income taxation pro-
duces an 83 percent increase in the pre-tax interest rate; in contrast, the
increase is only 13 percent if one assumes a value of ¢ equal to 1.25.

Table 5.5 presents simultaneous variations in parameters from their
base case values that illustrate the nonlinear interactions in the relation-
ship between the economic variables of Table 5.3 and the parameters.
For the sets of parameters in Table 5.5 the increase in the steady state
capital stock from switching to consumption taxation ranges from 23 per-
cent to 32 percent; the increase from switching to wage taxation ranges
from 2 percent to 5 percent, and the decrease from switching to capital
income taxation ranges from —21 percent to —28 percent. These ranges
either fall within the range of results in Table 5.3 or are not greatly dif-
ferent from those ranges. Hence, these combinations of alternative para-
meters do not alter the three central messages of Table 5.4 that, over a
broad range of parameter values and starting from a 15 percent income
tax steady state:

Switching to consumption taxation significantly increases long-
run capital formation.

Switching to wage taxation produces a modest increase in long-
run capital formation. _

Switching to capital income taxation significantly reduces long-
run capital formation.

b. The scale of taxation: Another type of potential nonlinearity and
important issue of sensitivity analysis relates to the level of the tax rate.
As is well known, the extent of economic inefficiency associated with dis-
tortionary taxation rises approximately with the square of the tax rate.
Hence, an economy with a 30 percent income tax will experience much
more than double the efficiency losses that an economy with a 15 percent

7~
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Table 5.6. Sensitivity unalysis of structural tax reform: level of initial
steady state income tax rate (percent)

DK/K Dw/w Dr/r

Income
tax rate Cons Wage Caplnc Cons Wage Capinc Cons Wage Capinc

15 24 6 -37 6 2 ~13 -14 ~14 43

20 34 8 n.a, 8 k] n.a. -14 -14 n.a.
30 61 11 n.a. 13 4 n.a. -25 -13 n.a.
45 118 -2 n.a. 22 k] n.a. ~45 ~9 n.a.

n.a. Not available.

income tax will experience. Since certain tax structures are more efficient
than others (see the discussion later in this section), the extent of these
differences will be magnified the larger the level of government consump-
tion that must be financed by distortionary taxes. In addition to chang-
ing the degree of economic efficiency, increases in the level of tax-financed
government consumption have direct implications for national savings
that depend on the tax structure used to finance the additional govern-
ment consumption. This issue is discussed in Chapter 6. It is useful to
point out here, however, that comparisons of tax structures may be quite
sensitive to the assumed scale of government consumption.

Table 5.6 examines how the scale of government consumption and,
thus, the scale of taxation alter steady state comparisons of tax struc-
tures. Base case parameters are assumed in Table 5.6, which compares
changes in capital stocks and factor prices associated with switching from
income tax regimes with 15, 20, 30, and 45 percent tax rates. There are
no entries for switching to capital income taxation when the initial in-
come tax exceeds 15 percent. Our method for finding an equilibrium steady
state does not converge for these cases; intuitively, the capital income tax
base is not large enough to finance such a large scale of government con-
sumption; there is a general equilibrium Laffer curve relating capital in-
come tax revenues to the capital income tax rate, and the revenue required
in the simulations in question exceeds the maximum point on this Laffer
curve.

The comparisons of income, wage, and consumption tax bases shown
in Table 5.6 are quite interesting. They show that the extent to which the
choice of the tax structure alters long-run capital formation and factor
returns is highly sensitive to the scale of government consumption being
financed. In switching from income to consumption taxation, the increase
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in long-run capital formation is 24 percent when the level of income tax-
ation is 20 percent in the initial income tax steady state; in contrast, the
increase is 118 percent when the initial steady state teatures a 45 percent
income tax rate! When income and wage taxation ar¢c compared, the im-
pression given in Table 5.3 that wage taxation implies somewhat more
capital formation changes dramatically if the initial income tax steady
state tax rate is 45 percent, In this case switching to wage taxation lowers
the long-run level of capital by 2 percent!

Increases in government consumption “crowd in” capital formation
when consumption tax finance is being used (see Chapter 6). The oppo-
site is true when the income tax is used to finance increased government
consumption. This difference in crowding in and crowding out from in-
creased government consumption under the two tax structures explains
the dramatic difference between the figures of 24 percent and 118 percent
in Table 5.6. The explanation for the wage tax results appears to reflect
the relative inefficiency of wage taxation relative to income taxation. In
the wage tax steady state corresponding to the 45 percent income tax
steady state, the wage tax rate is 67 percent. This very high tax on labor
supply suggests a much more severely distorted labor supply choice than
in the case of a 45 percent income tax. Indeed, in the wage tax steady
state, labor supply is 14 percent smaller than in the income tax steady
state. Lower life cycle labor supply means lower life cycle earnings and
less life cycle savings. Although life cycle savings are 2 percent smalier
as a result of switching from 45 percent income taxation to equal revenue
wage taxation, the wage tax steady state capital-labor ratio is larger be-
cause of the 14 percent decline in steady state labor supply. Hence, wages
rise and interest rates fall in this as well as the other wage tax simulations.

D. Welifare effects of structural tax reform

Changes in after-tax prices of factors and goods obviously alter the utility
levels of each cohort alive at the time of the tax change or born there-
after. One measure of these utility differences is the equivalent percentage
increase in full lifetime resources (assets plus the present value of earn-
ings based on working full time) needed in the original income tax regime
to produce each cohort’s realized level of utility under the specified alter-
native tax regimes. For cohorts living in the new long-run equilibrium
under consumption, wage, and capital income tax regimes, the equiva-
lent variations are 2.32 percent, —0.90 percent, and —1.14 percent. These
figures are smaller than the long-run changes in wage rates indicated in
Table 5.2 because they encompass the additional amount of both lifetime
leisure and consumption that could hypothetically be afforded in the.old
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Figure 5.4. The welfare effects of tax reform.

steady state. Stated differently, since 51 percent of lifetime resources are
spent on leisure in the initial steady state, a | percent increase in full-time
resources would permit a 2.04 (1/0.49) percent increase in lifetime con-
sumption if leisure is held constant.

One perhaps surprising feature of these numbers is that steady state
utility is lower under wage taxation than under income taxation despite
an 8 percent increase in capital intensity. The before-tax wage rises to 1.02
from an initial value of 1, but the after-tax wage is 0.80 in the wage tax
steady state compared with 0.85 under the income tax. In addition, the
long-run after-tax interest rate, which determines prices of future con-
sumption and leisure, is only 0.61 percentage points greater in the wage
laxation steady state. Despite the larger capital stock in the wage tax
steady state, aggregate steady state consumption is lower, in part because
of the smaller aggregate supply of labor induced by the increased wage
tax.

Analysis of changes in steady state welfare indicates that the impact of
tax reform on the welfare ol generations alive after the transition to the
new steady state is complete. Although the long-run welfare effects are
important, much of the concern about the welfare effects of structural
tax change centers on the impact on generations alive during the transition
to the new steady state. Figure 5.4 presents the eflects on cohort welfare
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of changing from income taxation to consumption taxation, wage taxa-
tion, and capital income taxation when base case parameters are assumed.
The cohorts alive during the economy’s transition are identified on the
horizontal axis by their year of birth, and zero is taken to be the year of
the initiation of the tax change. Welfare gains and losses are measured on
the vertical axis, as above, as the fraction of full lifetime labor endow-
ment required under the original income tax regime to generate the same
level of utility actually achieved with the change in tax regime.

As Figure 5.4 clearly indicates, the consequences for the distribution
of cohort welfare differ markedly under the three tax reforms. Along the
consumption tax transition path, young and future cohorts achieve util-
ity gains, partly at the expense of older generations. In contrast, the wage
tax transition involves increased levels of welfare for initial elderly gen-
erations and reductions in welfare for initial young generations as well as
for all future generations. Under the consumption tax, the break-even
(experiencing no change in utility) cohort is age {3 at the time the con-
sumption tax is introduced. The break-even cohort under the wage tax is
age 10 at the initiation of the wage tax. ’

In the case of the capital income tax, the initial elderly are made worse
off as are all those born 23 years or more after the tax change. The gener-
ations experiencing a welfare gain from switching to the capital income
tax structure are all those cohorts below age 3 (age 23 if age 20 is the age
of adulthood) when the policy change is made and those cohorts born
before year 23.

The shapes of these curves is easily understood. Under the consump-
tion tax, elderly generations are faced with a much heavier tax burden
than they would have experienced under the income tax. For these older
cohorts, labor earnings are small, and consumption is financed by deplet-
ing accumulated savings. Since the elderly are dissaving, their consump-
tion exceeds their income, and they are particularly hard hit by switching
from income to consumption taxation. Young and future generations gain
from a switch to consumption taxation because older generations are
forced to bear a larger proportion of the present value of government
consumption expenditures. In contrast, under the wage tax the burden of
taxation is shifted away from older generations and transferred to initial
young and future generations. The change to capital income taxation,
like the change to consumption taxation, shifts the tax burden onto ini-
tial older generations; but the associated reduction over time in the capital
stock and therefore the wage implies a lower level of welfare for genera-
tions born after year 22. Initial young generations and those born prior
to year 23 gain from the reduction in their lifetime tax burden, but are
not greatly affected by the transition effects on wages because the wage

~
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Table 5.7. Efficiency gains or losses from switching from income to
wage taxation

Parameters Income tax in
initial income tax Efficiency gain or loss
Gamma Rho Sigma steady slate (wealth equivalent, %)
0.25 0.80 1.00 0.15 -0.25
0.25 -1.18
0.10 0.80 1.00 0.15 -0.70
0.25 ~3.42
0.50 0.80 1.00 0.15 -0.10
0.25 —0.46
0.25 0.30 1.00 0.15 0.03
0.25 0.06
0.25 1.50 1.00 0.15 -0.55
0.25 -2.89
0.25 0.80 0.80 0.15 -0.11
0.25 —0.54
0.25 0.80 1.25 0.15 —0.58
0.25 —-2.69

Note: Table assumes base case values for alpha and delta.

changes slowly through the transition; although it is ultimately 13 percent
lower than its initial value, it is only 5 percent lower after the first 10 years
of the transition.

E. The relative efficiency of alternative tax structures

I. Base case results

The results with respect to the welfare effects of alternative tax structures
beg the question of whether policies that increase capital accumulation
also increase economic efficiency. One approach explored by Auerbach-
and Kotlikoff (1983a) is to seek combinations of taxes that, when used in
conjunction with deficit finance, raise the welfare of all cohorts to at least
that enjoyed under the income tax. Such Pareto improving welfare paths
do not, however, offer a single, precise measure of the efficiency gain (or
loss) resulting from a tax change. Incorporating the LSRA in the simula-
tion does provide such a measure. In the simulations on which Tables 5.7
and 5.8 are based, the LSRA uses its lump sum taxes and transfers to
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Table 5.8. Efficiency gains or losses from swilching from income 10
consuinption taxation

Paramecters Income tax in

initial income tax Lfliciency gain or loss
Gamma Rho Sigma steady state (wealth cquivitlent, Yo)
0.25 0.80 1.00 0.15 0.29

0.28 1.04
0.10 0.80 1.00 0.15 0.37

0.25 1.29
0.50 0.80 1.00 0.15 0.28

0.25 0.98
0.25 0.30 1.00 0.15 0.25

0.25 0.92 .
0.25 1.50 1.00 0.15 0.36

0.25 .26
0.25 0.80 0.80 0.15 0.19

0.25 0.75
0.25 0.80 1.25 0.15 0.45

0.25 1.54

Note: Table assumes base case values for alpha and delta.

leave unchanged the welfare of all generations alive at the time of the
change in tax regimes and to raise or lower uniformly the welfarc of all
future generations. These tables present efficiency gains or losses from
dynamic tax reform measured as a wealth equivalent. They present the re-
sults for switching to wage and consumption taxation for a rangc of para-
meter values and initial income tax rates of 15 and 25 percent, respectively.

Tables 5.7 and 5.8 indicate efficiency gains from switching to consump-
tion taxation and, with one exception, efficiency losses from switching to
wage taxation. The efficiency changes are considerably larger in absolule
value when an initial 25 percent income tax rather than a 15 percent in-
come tax is assumed. This reflects the fact that economic distortions ris¢
with the square of tax rates.

When base case parameters are assumed, the efficiency gain in switch-
ing from a 15 percent income tax to an equal revenue consumption tax
is equivalent to raising full-time resources in the initial steady siate by
0.29 percent for each generation born after the tax structure is changed.
If an initial income tax of 25 percent is assumed, the efliciency gain is
1.04 percent. If the LSRA maintains unchanged the welfare of all initial

>
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cohorts as well as those born in the first 20 years after the tax switch, the
efliciency gains available (o all cohorts born after the first 20 years of the
transition are 0.80 percent in the case of an initial 15 percent mcome tax
and 3.10 pcicent in the case of an initial 25 percent income tax.

As the discussion of equations (5.7) and (5.8) makes clear, the con-
sumplion lax combines a distortionary wage tax and a nondistortionary
lump sum tax on existing wealth. Individuals who have already accumu-
lated wealth at the time the consumption tax is unexpectedly introduced
have no way of avoiding paying consumption taxes when they spend this
wealth. Since their consumption out of wealth is a completely inelastic
form of behavior, taxing this behavior is nondistortionary. Of course,
individuals can try to avoid the consumption tax by working less, but
for a large segment of society - namely, the elderly - this is not a partic-
ularly important option, since they are, to a large extent, already retired.
The greater the revenues from the implicit lump sum tax on wealth im-
posed by the consumption tax, the smaller the revenue that must be ob-
tained from the distortionary wage tax component of the consumption
tax. Hence, in comparison with switching from income to only wage tax-
ation, switching from income taxation produces a smaller effective tax
rate on labor supply.

Since full-time resources are spent on both consumption and leisure, it
may be instructive to express these gains in terms of the percentage in-
crease in lifetime consumption that could be financed. In the IS percent
income tax initial steady state the present value of lifetime consumption
represents only 49 percent of the present value of full lifetime resources;
hence, the efficiency gain provided to all cohorts born after the change
in tax structure is 0.59 (0.29/0.49) percent of initial steady state life-
time consumption under a 15 percent initial income tax. 1t is 1.86 percent
(1.04/0.56) under a 25 percent initial income tax. The efficiency gain can
also be expressed in relation to annual GNP. Raising the full-time re-
sources of each successive new generation in the initial 15 percent income
tax steady state by 0.29 percent is equivalent to a perpetual increase in
GNP of 0.20 percent.

The efficiency loss in switching to wage taxation from the 15 percent
income tax steady state is 0.25 percent of the present value of full lifetime
resources (0.51 percent of the present value of lifetime consumption).
Starting with a 25 percent income tax, the efficiency loss is 1.18 percent of
full lifetime resources (2.11 percent of lifetime consumption). In contrast
to the consumption tax, which is more efficient than the income tax be-
cause it 1s effectively equivalent to a lump sum tax on wealth plus a dis-
lortionary tax on labor supply, the wage tax regime has no such implicit

. lump sum tax. Hence, in the wage tax regime the amount of revenue that
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must be collected by taxing labor supply and the distortions of labor sup-
ply are larger than under the consumption tax regime.

Given the implicit lump sum tax embedded in the consumption tax, it
is not surprising that the consumption tax is more efficient than either the
income or the wage tax. It is perhaps surprising, however, that the in-
come tax, at least in the base case, is more efficient than the wage tax.
After all, the income tax distorts two margins of choice, namely, the in-
tertemporal tradeoff between current and future consumption and cur-
rent and future leisure and the static tradeoff between consumption and
leisure at a point in time. In contrast, the wage tax distorts only the static
consumption-leisure margin of choice.

Although it does distort an additional margin of choice, the income tax
distorts these two choices at a lower tax rate than the wage tax, which dis-
torts a single margin of choice, that is, under the income tax labor supply
is taxed at a 15 percent rate, while it is taxed at 20 percent under the wage
tax. Hence, the income tax appears to be more efficient because it spreads
out the distortions over two choices, in contrast to the wage tax, which
concentrates all its distortion on a single choice margin. Hence, the finding
here of more efficient income than wage taxation is in accord with the gen-
eral second-best proposition that it is better to tax more than fewer com-
modities. Of course, the theory of the second best provides more precise
tax-setting prescriptions that depend on the relative complementarity of
the arguments of the utility function. According to Auerbach, Kotlikoff,
and Skinner (1983), second-best theory does not suggest that income tax-
ation will always be more efficient than wage taxation {indeed, Table 5.7
presents a case in which it is less efficient); rather, the relative efficiency
of the two taxes will depend on the particular structure of preferences.

A second reason for the relative efficiency of the income tax empha-
sized by Chamley (1981) compared with the wage tax is that there is a
small element of lump sum taxation in the income tax. Consider the taxa-
tion of capital income under the income tax. At any point in time the cap-
ital stock is fixed and, if we ignore labor supply changes, the marginal
product of capital and therefore capital income are fixed. Hence, the im-
mediate period tax on capital income is a lump sum tax. In the switch to
wage taxation from income taxation the economy foregoes this lump sum
tax on capital income.

As for the capital income tax, the LSRA transition to this tax struc-
ture starting with a 15 percent income tax is infeasible, at least for the
base case parameters. The capital income tax base is too small to gen-
erate the same amount of revenues as in the 15 percent income tax rate
initial steady state. However, switching to capital income taxation with
the LSRA is feasible if the initial income tax is 10 percent. In this case

—~
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the welfare loss in switching from income to capital income taxation is
2.15 percent of full-time resources. Despite the increase in effective lump
sum taxation associated with switching solely to capital income taxation, _
the increase in intertemporal distortion under the capital income tax makes
this tax structure far less efficient than an income tax.

It is instructive to compare the steady state welfare changes described
in the previous section with these efficiency effects. In switching from 15
percent income taxation to consumption taxation, the non-LSRA steady
state welfare gain is 2.32 percent, which is eight times larger than the
corresponding LSRA efficiency gain of 0.29 percent. Similarly, in switch-
ing to wage taxation from an initial 15 percent income tax, the non-LSRA
steady state welfare loss is 0.90 percent, 3.6 times larger in absolute value
than the corresponding LSRA efficiency loss of 0.25 percent.

The difference in these numbers clearly reflects the differences in inter-
generational redistribution under the non-LSRA and LSRA policies. In
the non-LSRA transition to consumption taxation, initial elderly genera-
tions suffer reductions in their welfare, which benefit future generations.
Indeed, the lion’s share of the long-run welfare gain to future generations
in switching to consumption taxation is attributable to the policy’s inter-
generational redistribution rather than to its improvement in economic
efficiency. In the case of switching to wage taxation, the 0.90 percent
long-run welfare loss in the non-LSRA transition is 3.6 times larger than
the LSRA efficiency loss because the non-LSRA transition involves a re-
distribution to initial elderly generations at the expense of future genera-
tions; such redistribution to the initial elderly is ruled out in the LSRA
simulations.

2. Efficiency gains - sensitivity analysis

Tables 5.7 and 5.8 consider the sensitivity of the base case wage and con-
sumption tax LSRA efficiency calculations to the choice of v, the inter-
temporal elasticity of substitution; p, the intratemporal elasticity of sub-
stitution between goods and leisure; and o, the elasticity of substitution
in production between capital and labor. In general, the wage tax effi- .
ciency gains appear more sensitive to the choice of parameter values than
the consumption tax efficiency gains. This is not surprising, since the con-
sumption tax represents a combination of a wage tax and a lump sum
tax, and the gains to switching to partial lump sum taxation remain even
when one is considering parameter values that imply behavioral responses
quite similar to income and wage taxation,

- Larger values of v entail greater inefficiency associated with intertem-
poral distortions and, thus, smaller reductions in efficiency from switching
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to wage taxation. In the case of a 25 percent initial income 1ax the ctli-
ciency loss from switching to wage taxation is 3.42 percent of full-time
resources when v equals 0.10; it is only 0.46 percent when y equals 0.50.
These percentage diflerences may suggest larger absolute difterences than
is the case. As indicated in Table 5.3, the wage rate and interest rate are
larger and smaller, respectively, when v equals 0.50 than when it equals
0.10. Hence, the present value of full-time resources is larger when v
equals 0.50 than when it equals 0.10.

In the case of switching Lo consumption taxation from 25 percent income
taxation, the efficiency gain declines from 1.29 percent when « equals 0.10
to 0.98 percent when v equals 0.50. However, since the present value of
full-time resources almost triples when v rises from 0.10 to0 0.50, the ethi-
ciency gain in absolute value is larger when v equals 0.50 than when it
equals 0.10.

Larger values of p, the elasticity of substitution between consumption
and leisure, imply larger percentage efficiency losses in switching to wage
taxation. Starting from the 25 percent income tax steady state, there is a
6 percent efficiency gain in adopting wage taxation when p equals 0.30
and other base case parameters are assumed; when p equals 1.50 there is
a 2.89 percent efficiency loss. In contrast, larger values of p imply, ceteri-
bus paribus, greater (percentage as well as absolulte) efficiency gains from
switching to consumption taxation. These results are intuitively plausiblc;
smaller values of p are associated with less serious distortions of the labor
supply decision for a given tax on labor income. This leads to smaller
efficiency losses under wage taxation and smaller efficiency gains from
switching to consumption taxation.

As o approaches zero, capital and labor approach perfect complemen-
tarity in production; in the limit, for o equal to zero, taxing capital is
equivalent to taxing labor since there is a single composite input. Since
the distinction between taxing capital and labor vanishes as o declines,
the efficiency losses in switching to wage from income taxation decline
with a decline in 0. The reduced substitution in production associated
with a drop in o also means that the income tax will cause less distortion
and, therefore, the (percentage as well as absolute) gain in switching to
partial lump sum taxation under a consumption taxation will be smaller.

F. Announcement effects

1. Impact on short-run saving

Early announcement of future policy changes can significantly alter cco-
nomic behavior in periods prior to the implementation of the new pol-
icy. Given the time required to formulate and enact new tax fegislation,
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Figure 5.5. The effects on capital formation of preannounced switches
to consumplion 1axalion.

announcement effects are a sericus concern. Indeed, simulating the early
announcement of a poelicy designed to stimulate savings, such as switch-
ing to a consumption tax, indicates potentially dramatic declines in na-
tional saving in the period prior to the enactment of the new policy.

Consider first the etfect in year zero of announcements ol a complete
switch from a 15 percent income 1ax 1o consumption taxation starting im-
mediatcly, or in 5, 10 or 20 years. Whereas the national saving rate jumps
from 3.73 percent 10 9.27 percent if the consumption tax is implemented
immediately, the short-run (year I) saving rate falls to 1.93 percent in
response 10 information that the consumption tax switch will occur in
year 2. Clearly the near-term prospect of high consumption tax rates sig-
nificantly lowers the price of current consumption relative to the price of
consumiption after the switch to consumption taxation; that is, announc-
ing today that high consumption tax rates are to be imposed in a few
years is similar to imposing a stiff short-term capital income tax. The
short-run response of houscholds 1o this policy is to increase significantly
the level of private consuniption.

Figurce 5.5 depicts the cilects on the capital stock of preannounced

- switches 1o consumption taxation. The labels on the curves indicate the

number of ycars in advance that the tax change is announced. In the case



84 Dynamic fiscal policy

102

Immediate

Capitol Stock
g8 3
| |
]

Q
-4
|
|

o
-

&

Year

Figure 5.6. The effects on capital formation of preannounced switches
to wage taxation.

of the 20-year preannounced switch to consumption taxation, the capital
stock gradually falls from its initial (year 1) value of 95 to 92 in year 21,
when the consumption tax is instituted. Slightly smaller reductions in
capital occur by years 11 and 6 in the 10-year and 5-year preannounced
switches to consumption taxation.

With regard to short-term saving rates, announcing future wage taxa-
tion has the opposite effect of announcing future consumption taxation.
Here the promise of lower rates of capital income taxation in the near
future reduces the relative prices of future consumption and leisure, lead-
ing to a substitution of future for current consumption and leisure and
an increase in short-term saving rates. For example, if a shift to wage
taxation is announced five years in advance, the national saving rate im-
mediately rises from 3.73 percent to 5.57 percent.

Figure 5.6 depicts the effect of early wage tax announcements on cap-
ital formation. In the case of a 5-year preannounced switch, the capital
stock in year 6, when the switch occurs, has already increased by almost
half of the ultimate increase. Hence, much of the policy’s impact on sav-
ings occurs before the policy is actually instituted. The 10- and 20-year
preannouncement paths of capital illustrate this as well; they also show
that the stock of capital can overshoot its ultimate value.
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Figure 5.7. The welfare effects of preannounced switches to consumption
taxation.

The announcement effects in both Figures 5.5 and 5.6 indicate that
economic behavior changes less in the short term the further the date of
policy implementation is in the future. Yet policy changes that will not
occur for 10 years can still change saving rates in year zero by more than
20 percent.

2. Welfare effects

The welfare implications of preannouncing the switch to consumption
and wage taxation are diagrammed in Figures 5.7 and 5.8, respectively.
More distant implementation of the consumption tax relieves initial el-
derly cohorts of the heavy taxation of their retirement consumption. {n
contrast, initial young cohorts are hurt by a delay in the switch to a con-
sumption tax. For these generations the short-run crowding out of capi-
tal means lower wages during some if not all of their remaining working
years. The gains to future generations are also reduced by a delay in the
implementation of consumption taxation. Again, the initial crowding
out of capital in anticipation of the consumption tax means a smaller
stock of capital during the economy’s transition path than would have
occurred under immediate implementation.
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Figure 5.8. The welfare effecis of preannounced switches to wage 1ax-
ation,

Young and future generations benefit from the delay in implementing
the wage tax. Delaying the tax switch still induces immediate additional
capital formation, which spells higher wages for these cohorts, but the
government also collects more revenue in the short run from the initial
elderly. Hence, the taxation of younger and future generations can be
reduced, in present value, by the additional amount of revenue collected
from retirees in the short run.

3. Efficiency implications of early policy announcements

Preannouncing structural tax reforms can also greatly reduce if not re-
verse the potential efficiency gains from such reforms. Consider a prean-
nounced shift from a 15 percent income tax to a consumption tax. Whereas
the efficiency gain from switching immediately to a consumption tax is
0.29 percent (see Table 5.8), the gain is only 0.024 percent if the switch is
announced S years in advance. If the switch is announced 20 years in ad-
vance there is an efficiency loss of —0.18 percent. If the initial income
tax steady state features a 25 percent tax rate, announcing the switch to
consumption taxation § years in advance resufts in a —0.024 percent clii-
ciency loss, while announcing the switch 20 years in advance leads to
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a —1.00 percent cthiciency loss. These figures should be compared with
the corresponding 1.04 percent efficiency gain from enacting the policy
immcdiately.

Clearly, delaying the switch to consumption taxation exacerbates inter-
temporal distortions. Hence, we have the paradoxical result that apply-
ing the right medicine (the consumption tax) too late can actually make
the patient (the economy) worse off.

Appendix: LSRA transfers

Because the utility function described in (3.3) is homothetic, increases in
individual wealth, given fixed prices, bring about proportional increases
in the vectors ¢ and 1. Thus, to solve for the additional resources needed
by an individual born after time zero to attain a utility level i, we solve
for ¢ such that

1 5
-u-1 (1-1/0)
(,_1/7)3(”6) (1 +é)c,)
+a[(]+¢)/,](l-l/p)’l(l-l/*r)/(l—l/ﬂ)l=‘;
- (SA.))
a 1/ =1/y)
¢=(E) -1, (5A.2)

where & is the current level of utility being attained with a transfer level
;. The difference between »; and the product of ¢ and the present value
of full-time earnings yields a guess of the additional resources, Av;, that
must be transferred to the individual to attain the utility level . Adding
Av; to v; gives us a function v;(&) of total transfers needed for utility
level 4.

For individuals alive when the transition begins, the same procedure
is followed using the utility subfunctions that apply over the remaining
years of lite. For individuals of cohorts i <i*, & is set at the level that
would have been enjoyed under the original tax regime, u,. The present
value, 7, of all such transfers, v;(4,), i <i*, is then calculated. The value
of u* is chosen by requiring that the present value of a// LSRA transfers
1s zero:

o i 1-1 )

T+ Y [ I1 (l+rj)J (1+n)v;(u*)=0. (5A.3)
i=i*1j=0

This also yields solutions for v,(«*), the new guesses for v;, which are

weighted with the old vector ¥ to provide values for the next iteration.



CHAPTER 6

Deficits, government spending, and
crowding out

In recent years the coincidence of large official budget deficits in several
industrialized countries and exceptionally high shori-term real interest
rates has aroused considerable interest in the economics of deficit finance.
Since 1980 U.S. official debt in the hands of the public has more than
doubled. During the same period, the U.S. rate of saving out of net na-
tional production has averaged less than two-thirds the average saving
rate of the prior 30 years. Part of the explanation for the recent low sav-
ing rates in the early 1980s was consumption smoothing in the face of the
recession of 1981-2; but in the relatively prosperous years of 1984 and
1985 the saving rate has remained low. The 1985 saving rate of 4.4 per-
cent is precisely half of the rate observed on the average in the 1950s.

Deficit finance is alleged to “crowd out” domestic saving, and, depend-
ing on the international mobility of investment, to “crowd out” domestic
investment (capital formation) as well. According to the standard sce-
nario, the reduction in the stock of capital relative to the supply of labor
implies an increase in the factor price of capital relative to that of la-
bor; real interest rates rise and real wages fall. The life cycle model of
savings predicts precisely this combination of events with regard to defi-
cit finance. Indeed, the life cycle model is the principal neoclassical model
generating such predictions.

Since the predictions of the life cycle model appear to underlie much of
the concern about deficit finance, it is important to examine closely those
predictions. A related concern about government policy is the possible
crowding out of capital formation by government consumption. Increases
in government consumption may or may not be associated with increases
in government deficits. Hence, it is important to examine balanced bud-
get as well as deficit-financed increases in government consumption.

This chapter considers the impact on savings and capital formation of
conventional deficit policies and balanced budget increases in govern-
ment consumption. Conventional deficit policies considered are (1) short-
term tax cuts holding government expenditures fixed and (2) increases in
expenditures holding tax rates fixed in the short run. Since Chapter 10 ex-
amines changes in transfer expenditures, specifically social security trans-
fers, changes in expenditures here are confined to changes in government
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consumption. The policies involving balanced budget increases in govern-
ment consumption include (1) permanent increases in government con-
sumption and (2) temporary increascs in government consumption.

The seven important lessons of this chapter are as follows:

Deficit finance and government consumption can significantly
crowd out capital formation and lower the weltare of future
gencrations. ‘

Tax cuts of short duration can lead to short-run crowding in, al-
though substantial crowding out occurs in the long run. Hence,
short-term changes in capital formation may provide little or
no guide to the ultimate impact of deficit finance.

Crowding out from deficit finance is a very slow process because
it results from increased consumption spending over poten-
tially long horizons.

Deficit policies that lead to very sizable increases in long-term
interest rates may involve no change or even declines in short-
term interest rates.

The inclusion of adjustment costs to the life cycle model has only
a trivial affect on the time path ol interest rates arising from
a policy of deficit finance, despite its smoothing of the path of
the capital stock.

A. Short-term tax-cut policies
1. Theoretical issues

a. Intergenerational redistribution and its impact on saving: As dictated
by the government’s intertemporal budget constraint (equation 3.20),
short-term reductions in tax rates, when the time path of expenditures is
fixed, eventually necessitate increases in tax rates to maintain intertem-
poral budget balance. Hence, the tax-cut policies considered here involve:
(1) short-term reductions in income tax rates, (2) the issuance of govern-
ment debt during the period of the tax cut to make up the shortfall in
government revenues, and (3) at the cessation of the tax cut, increases in
the income tax rate to balance the government’s conventional budget such
that government debt per capita no longer increases, but rather remains
at its level as of the end of the tax cut.

With government consumption held constant, policies involving short-
term cuts and long-term increases in income tax rates tundamentally in-
volve government redistribution; in this case the redistribution is across
generations, with initial older generations benefiting from the tax cuts

R —



90 Dynamic fiscal policy

because they will be either dead or partly or fully retired when tax rates
are subscquentially increased. Hence they escape, to a large extent, the
eventually higher tax rates. However, younger and future gencrations
face the higher tax rates either over signiticant portions ol their lives or
over their entire lives.

This redistribution from younger and future generations to older gen-
erations produces an increase in total national consumption and a decline
in national saving. The reason for this increase in national consumption
is straightforward: older generations, with shorter remaining life spans,
have larger marginal propensities to consume than younger generations
and than future generations, whose marginal propensities (0 consume
prior to being born are zero.

b. Officially defined deficits as a measure of intergenerational redistribu-
tion - a word of caution: As argued in Chapter 7, many government pol-
icies that redistribute from young and future generations to older genera-
tions have no impact on the conventionally defined level of government
debt. Indeed, the short-term tax-cut policies examined here could be con-
ducted with no change in officially reported government debt. Hence, the
level of officially reported government debt is not a sufficient statistic for
the government’s intergenerational transfer policy, nor is it even neces-
sarily correlated with the extent of such redistribution. This point should
be kept in mind in considering the simulations of this chapter; although
the stock of official debt increases in these simulations, one could de-
vise tax-transfer policies whose simultaneous implementation would ar-
bitrarily alter the reported course of official debt bul leave unchanged the
real effects.of the tax-cut policy. The true indicator of the government’s
intergenerational redistribution is not the size of its arbitrarily defined
official liabilities, but the change in the lifetime budgel constraints of cur-
rent and future generations. The temporary tax-cut policies considered
here clearly expand the budget opportunities of initial older gencrations
and contraclt those of young and future generations.

c. Short-term tax cuts in the presence of adjustment costs: As indicated
in equation (3.18), adjustment costs introduce an additional term involving
capital gains in the equation relating the real interest rate to the marginal
product of capital. Since the marginal product of capital at time ¢ de-
pends on the ratio of the stock of capital to the supply of labor at time
t, and since one would not expect these factor supplies to change radically
in the very short run, even in the case of major tax cuts, one would not
expect significant increases in short-term real interest rates in the absence
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of adjustment costs. With adjustment costs, however, shori-term tax cuts
will be associated with an immediate change in ¢ (stock values), reflecting
the change in new investiment and subsequent transitional changes. Even-
tually the value of ¢ will return to its initial steady state value. Hence,
during the tax-cut transition the real interest rate will exceed or be less
than the marginal product of capital by a term involving capital gains or
losses on equitics arising during the transition. Short-term rates could, in
principle, rise significantly above the initial steady state marginal product
of capital in response to temporary tax cuts if such policies involve a tran-
sition path with sizable short-term capital gains (increases in g).

2. Simulation findings

a. Income tax cuis in the absence of adjustment costs: Table 6.1 presents
the effects of cuts in the income tax rate lasting 5 and 20 years where no
adjustment costs arc assumed. Recall that the initial steady state propor-
tional income tax rate is 15 percent. During the period of tax culs the
income tax rate is reduced to 10 percent, and government debt is endoge-
nous, the ncw issuc of debt being equal to the conventional budget defi-
cit. At the end of the tax cut the income tax rate becomes endogenous,
and per capita government debt is held constant thereafter.

As indicated in Table 6.1, the long-run income tax rates, 7, resulting
from cutting income tax rates by one-third for 1, 5, and 20 years are 15.3,
16.6, and 30.4 percent, respectively. The long-run reduction in per capita
capital, K, is 1.3 percent for the I-year tax cut, 7.8 percent for the S-year
tax cut, and 49.1 percent for the 20-year tax cut. Per capita labor supply,
L, falis by a trivial amount in the 1- and S-year tax cuts, but by 5.1 per- |
cent for the 20-year tax cut, owing to the sharp decline in rcal wages.

The transition paths displayed in Table 6.1 revcal a number of impor-
tant features of crowding out. First, the 1- and S-year tax-cut policies
exhibit crowding in prior to the year tax rates are increased. During this
period, short-term (one-year) interest rates are lower, not higher, owing
to the deficit policy. In the I-year tax reduction, the simulated economy's
saving rate rises by 32 percent in the first year of the transition. However,
in the sccond year of this simulation, alter taxes have been raised, the
saving rate is 8 percent lower than its initial steady state value.

in contrast to the two shorter-term tax cuts, the 20-year tax cut exhibits
immediate crowding out. The shori-run ditferences in these simulations
clearly reflect the predominance of substitution over income cffects in the
case of the short-period tax cuts and the converse tor the 20-year tax cut;



P~

92 Dynamic tiscal policy

Table 6.1. Crowding out under alternative short-term income tax-cut
policies

Year S/Y 7, w r L K
Initial stcady state 0.037 0.150 1.000 0.067 19.10 9s.t
{-year income tax cut
I 0.049 0.100 0.991 0.069 19.80 95.1
2 0.034 0.152 1.002 0.067 19.04 95.4
] 0.034 0.152 1.001 0.067 19.04 95.3
4 0.035 0.152 1.001 0.067 19.04 95.3
5 0.035 0.152 1.001 0.067 19.04 95.3
10 0.036 0.153 1.000 0.067 19.05 94.9
30 0.037¢ 0.153 0.998 0.067 19.07 94.2
60 0.037¢ 0.153 0.997 0.068 19.08 93.9
90 0.037° 0.153 0.997 0.068 19.08 939
Final steady state 0.0374 0.153 0.997 0.068 19.08 9319
S-year income tax cut
| 0.045 0.100 0.992 0.069 19.74 95.1
2 0.044 0.100 0.992 0.068 19.73 95.3
3 ©0.044 0.100 0.993 0.068 19.71 95.5
4 0.042 0.100 0.994 0.068 19.70 95.7
S 0.042 0.100 0.994 0.068 19.69 95.8
10 0.025 0.164 1.003 0.066 18.80 94.6
30 0.031 0.166 0.983 0.069 18.92 90.3
60 0.035 0.166 0.983 0.070 18.99 88.4
90 0.035 0.166 0.983 0.070 18.99 88.2
Final steady stale 0.035 0.166 0.987 0.070 18.99 88.2
20-year income tax cut
1 0.034 0.100 0.994 0.068 19.58 95.1
2 0.033 0.100 0.994 0.068 19.56 95.0
3 0.031 0.100 0.994 0.068 19.55 94.9
4 0.030 0.100 0.994 0.068 19.53 94.8
S 0.029 0.100 0.993 0.068 19.51 94.6
10 0.023 0.100 0.991 0.068 19.45 93.3
30 -0.014 0.246 0.964 0.075 17.72 76.1
60 0.011 0.284 0.838 0.096 18.08 56.0
90 0.020 0.297 0867  0.103 18.11 50.8
Final stcady state 0.023 0.304 0.856 0.107 18.13 48.5

“This saving rate is below that in the initial steady state to the fourth decimal.

in the l-year tax cut, all but the oldest generation alive in the first year
will face higher tax rates through the rest of their lives. Young genera-
tions will face the higher tax rate for such a long period that their budget
possibilities and levels of welfare will actually be reduced. Although the
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income effects experienced by most current age groups from the change-
in the time path of tax ratc are trivial, if not negative, each age group has
strong incentives to substitute future for current consumption and leisure |
in response to the brief rise in after-tax wage rates and returns to capital.
A key lesson of these short tax-cut simulations is that policies that inevit-
ably crowd out saving and investment can look quite effective in promot-
ing capital formation if one evaluates such policies using only the first
few years of information.

A second point illustrated by Table 6.1 is that crowding out is typically
a slow and gradual process. Although the 20-year tax cut reduces the cap-
ital stock (per capita) by almost half its initial value, the reduction dur-
ing the first 10 years of the policy is only 1.9 percent. Indeed, most of the
reduction in capital formation occurs after the first 30 years of the pol-
icy’s enactment. Crowding out, once it begins, is also slow for the tax
cuts of shorter duration. For economies of the type described in the sim-
ulation model, economic deficits can have a barely discernible impact on
the economy in any particular year, although their cumulative impact is
dramatic. The reason is that, although long-term tax cuts may have sub-
stantial income effects leading to higher consumption, the increased con-
sumption is spread over many years by the life cycle savers receiving the
tax cuts.

Although temporary tax cuts may initially crowd in capital formation,
there is no way to escape the long-run costs of short-run deficit finance.
This is the third important lesson of these simulations and the standard
life cycle intertemporal theory on which they are based. Although one
might think that, having crowded in capital through short-term tax cuts,
one could adopt a painless policy for eliminating the accumulated debt
{or simply meeting repayment commitments), such is not the case when
income taxes must be relied on. One cannot postpone indefinitely raising
1ax rates, and once these rates are raised, the stimulus to saving through
substitution effects is reversed; in addition, the cross-generational income
effects that are at the heart of the crowding-out process ultimately play
a decisive role in reducing national saving. Consider those older initial
households, which by and large escape (through retirement or death) the
eventual tax increases. These elderly, in the case of short-run tax cuts,
may delay consuming their increases in lifetime resources until tax rates
are raised, but once these rates are raised, their planned increase in con-
sumption from their expanded after-tax lifetime budgets proceeds pari
passu.

Table 6.1 also indicates that the extent of crowding out is a nonlinear
function ol the duration of the tax cuts. The reduction in capital in the 20-
vear tax cut is 6.8 times that in the 5-year 1ax cut. This nonlinearity is not



‘suolienldny ¥001s [eided Jo SuIYI00Ws B ISNED Yawym *$1500 Judunsnl
~PE JO UonsNpoaLul 2yl AQ 0497 01 1SOW|R PIdNPIL STt FUIPMOID Yong :.
FUIPMOID $,1nD XB1 Y1 WOL) 1sow s1yaudq 1eyl dnoid oy st sy ‘Kdrjod
3Y1 WOl 3Jej[dmM Ul ISBIIDUL UB JO SSO} 1eymawos Aofud (sg— ul uloq
*°3°2) pade-appiw 318 OYm 3S0Y) ‘JISAIMOH b Ul ISBIIdUL 0197 18Ik o)
wodj 12uaq ‘s1S0d Wwaunsnipe jo ased ayl ut ‘AIop [enui 3Y) “ind xe)
1834-¢ 31 ym PaIedosse UoHINQUISIPAI [BUOTIEIIUITISNUL IYI 1RYMIUIOS
S131[e S1500 Jusunisnipe jo uotippe ayl 1eY) $AIBDIPUL 7°9 J|qB . ‘dI0ULIdY)
-Inj "s1500 Juaunsnipe Jo 3ased ay1 ur 19mof 1wddIad 97 1 38em [eas ay
pue ‘1amof 1an1ad g6 St §001s [e1ided areis Apears [eniur Ay | ‘AWOuosd
1502 Juaunsnipe ay1 jo sainied) I|qeiou 1aylo oml ol siutod ¢£°9 3|qe.

‘$000°0 AJuo st uted [eided oY) ‘uonISURIL 3Y] JO JBIA Iu]1 Ay}
w1 ‘a)dwrexa 104 “s3){ews AjqeIAPISUOD dik suled pue sasso| [ended jenuue
wanbasqns Y1 ates 1sa11w ayy Yum uosuedwod ur (7zg'0) d81e] Kjqe
-UOSeal S1 INd Xel 3y JO 1UdWDdUNOUUR Yl Jo awl Yyl 1. b ut 28ueyd
(0132 1e2£) feniut Y1 y3noyije {jjeuws anb st 18K UIAIS Kue ul sael 1S3
=191Ul Ul SDUALAYIP Y1 JO 3ZIS Y} ‘se[ndnised u| “Jejiuuis aue s1S0d UMW
-1snipe Inoylm pue yum s)nsas ayy ‘sisod 1waunisnipe sjqezis sudsacq

'S1502 Judunsnipe ou Yim uey] s150d Judawsn{pe yim asow
U3A3 doup s31el 153431UL {83 ULISI-1IOYS [BNIUT ‘UOTIRINWIS SIY) UI ‘9JUdH
*INJeA 31BIS APEIIS [B1IIUI 11 01 YIBq 3si 01 suels b ‘su1aq 1o Suipmoud
3dUQ *sin330 1o 3ulpmold jo pousad aya jilun b ug suid3p wanbasqns e
Pue & jo an[ea 3y ut 3seasdUl (0197 183K) [eilIUL UB SUBSW UT SUIPMOID B1)
-1U1 3y “s1500 Juaunsnipe Yitp "Sased Yloq ut sInddo ur Suipmold [eniuy
'$1502 JuawSNIpe INoY1Mm pue Yiim sind xel Jeak-¢ sasedwod ¢'g s|qe.

N *$1502 Juounsnipe
uo 1uads st saUN1puadxd WWAUNSIAUL J1BIS APEIIS $S04F JO JuId § 1BY)
saidwit 11 193se| A|qeuoseal st g 10) anjea siy ] (9] ¢ uonenba 3ss) g| o1
[enba ¢ 1913wesed 1505 JUaWISN(pe e FurwNsse 1N XB1 SW0AUL J8IA-G 2Y)
pateadas am ‘yied uonisuesl N0 SuIPmoId ay1 dUANQUL $150d JuAUNSN]
-Pe MOy 3UIULIdIAP O] SISOD juaulisnipp fo aouasad ayy ur s;ns xny *q

*$91B4 1S2421Ul pAIe|N
-wiis J0 351n0d ay1 uo 1deduwit I[N SeY SIS0 1uBUNSNIpe [enuesqNs Aie)
U3A3 BUIK}103ds ‘paquIISIP mOU SB ‘19AIMOH “1a4J1p O1 jended jo 1vnpoid
feurdsew pue arelr 153191u8 3Y1 suwad $1500 Judwsnipe Suippe ‘pouon
-Udw Apedsje Sy awinl y3nosyr Amols Jayies safueyd ‘SdjqeleA }I01S
Jo po10adxa st se ‘pue d3ueyd Adtjod e Jo pouad deIpaw Iy} Ul paxy
St y201s jended oy ‘A[ddns 10qe| ur uonBUEBA WLIDI-LIOYS AWOS S| 2IY)
yanoyi|y -Aiddns 10qe| s, Awou0da ay1 o1 [ended Jo ¥201s 3y} JO ones Y
uo puadop ‘uiny ut ‘ysrym ‘jendeds o1 suinai jeusdsew xei-aid £q pauru

$6 no Jupmosd pue ‘Buipuads Juawusaaed ‘sivya() 9

-1219P d1B SOIRI 1$DUI|UL ISNBIIQ MOJS SI [opoWl IMOJF [BIISSB|D03U plep
-uels sy ul sppotf xer-axd ut s3ueyds Yy ‘ApAanimuj uiod a8eusdiad |
ueyl $$9) Aq SPIdA IBdK-Qf sasiea Adtjod ay) ‘paleniurl 1siy uaym AImols
annb osje 1nq ‘gg[ Jeak ul 1udnsad £ Q] 011ud1ad £°9 wol) ‘A|qeIapIsuod
S35 [e1ded 0] uInid) XB1-310J3q Y1 1N XB) JBIA-QT dY] Ul 1ey]l 0N
Juadsad | ueyl ssa] Aq sasu [e1ided 01 uIndzI
XB1-191)® 3Y1 Seasaym 1uddtad | Aq s|[e) adem xei-1a1je uni-3uoj ayj jeyl
JuiA1d$qo AQ pooissapun £Kjisea asow ‘sdeysad ‘st suonesauad auniny uo
P11 UL SSO] SIBJ[aM 3T JO IZIS Y |, "d4eJ[oMm JO [IAI] d1elS Aprals (Jomo))
MIU Y1 Ylim UONEBISUST 1BY) dABI| O) 3lB)S ApedIs [eniul dyl ul uonesd
-Ud3 ® WOJJ IyB} 01 PIU PINOM JUO SIIINOSAI AWNAJI| JO uoldkly 3yl
SB PaINSeaw S{ uoldNpal d4ej[om ay) (31BIS Apeals [eliul oY) ul suollesd
-uad Jo 1.yl mo[aq 1uddaad ¢'p| St 1Yl d1ej[om JO [9AI] B ddUdLIdAXD RIS
Apeals mau ay) ul ulog suonetauan *(z'9 aqe] ) uedyiudis aunb st A1
-lod 1n2-Xe] 18IA-(Z Y1 YIIM PITRIDOSSE UOIIONPAL d1ej[am uni-8uoj ay |
"s3uiaes pasnpal Jo
w0 ayl ayer 01 sreadde uonsoisip Xe 1918313 yonwt Yyl o1 asuodsal ay)
JO yonw pue ‘1311e] Y1 JO eyl ueyl 1318243 A|qRIIPISUOD SI I1BIS ApEIIS
[euy s AWOUOI2 JAWLIOJ 3Y1 Ul £IUIdLYIUL Y] “90udH "Ad1jod 1dYap Jedh-¢
dY1 19pun 1ey3 Saw g6 st £3110d 110yap 1834-07 Y} Jopun dtel xej dwWodul
3y} utr aseadul Y1 1eY) AION "I Xel Y] Jo alenbs 3yl yim 3s11 suolol
-sip xe) rey) uonisodold paysijqeisa-3uo] ay1 si djduwrexa suQ °"SIIWOU0I
|BDISSE|D03U JO S2INJEIJ JBIUIUOU pOoOoTsIdpun [[am SaY10 uaA1d 3uisudins

*$1500 UIWIsSN(pe OU JO) IBU “SISOI JUIWISNIPR JO) SPURIS DB 0N

10— SRTI00— SLT100— 000~ 0S|
65901°0—~ 1$210°0— 1€110°0- S1200°0~ 0s
99990°'0— £5010°0— 86800°0— 6L100°0— Y4
LSLOD0 800070 68000°0 910000 0
SYR00°0 9%100°0 1%100°0 L2000°0 01—
61v00°0 L1000 06000°0 8100070 ST—
100070 10000 L£1000°0 $0000°0 Sp—
100000 100000 2000070 10000°0 bs—
Jeu seu Se Jeu 1634 Ul
1834007 JedA-| uloq
1e3K-¢ UoneIUIN)
md xey

$a3uoy> aupfjam
SSIND XD} WAA)-110YS [0 SINffD 4nfjam [PuoNDIdUITIIINE Y[ *T°9 d|qe].

Anqod easy NuweuiQq +6

0



nac

95.1
95.1
95.3
95.5
95.7
95.8
94.6
90.3
88.4
88.2
88.2

ac
85.8
85.8
85.8
85.9
85.9
86.0
85.3
82.6
80.6
1899  80.0
79.7

19.10
19.74
19.73
19.71
19.70
19.69
18.80
18.92
18.99
18.99

nac

19.70
19.69
19.68
19.68
18.91
18.96
19.02
19.03

19.04

ac
19.15
19.7

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

nac

1.085
1.097
1.096
1.094
1.093
1.092
1.067
1.073
1.080
1.082
1.085

ac

*

nac

0.067
0.069
0.068
0.068
0.068
0.068
0.066
0.069
0.070
0.070
0.070

0.067
0.067
0.066
0.067
0.067
0.067
0.068
0.070
0.070
0.071
0.071

ac

nac

1.000
0.992
0.993
0.993
0.994
0.994
1.003
0.989
0.983
0.983
0.983

0.974
0.967
0.967
0.967
0.968
0.968
0.976
0.967
0.960
0.958
0.958

ac

0.150
0.100
0.100
0.100
0.100
0.100
0.164
0.166
0.166
0.166
0.166

nac

0.150
0.100
0.100
0.100
0.100
0.100
0.164
0.165
0.166
0.166

Ty
ac

0.166

nac

0.037
0.046
0.045
0.044
0.043
0.026
0.028
0.032
0.036
0.036
0.036

S/Y
ac
0.034
0.036
0.036
0.035
0.034
0.033
0.027
0.029
0.031
0.031
0.032

state
state

Table 6.3. Five-year income tax cut with and without adjustment costs

Note: ac stands for adjustment costs, nac for no adjustment costs.

Initial steady
Final steady

Year
10
30

60
90
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B. Balanced budget increases in government consumption

l. Theoretical issues

It it is assumed that government consumption does not enter into private
utility functions (cquation 3.3) or that the utility of government consump-
tion is scparable from the utility of private consumption and leisure, there
is no dircct effect of increased government consumption on private con-
sumption or Icisure choices. Hence, changes in government consumption
affect private choices only indirectly by altering variables, particularly
lax rates, entering private budgets. Increases in government consumption
do, however, directly reduce national saving by raising total national con-
sumption. Stated differently, in the national accounting identity, S, =
Y,—C,—G,, and increased government consumption directly raises G,
while indirectly altering the time paths of Y, and C,.

In the case of increases in government consumption that are financed
by contemporaneous increases in taxes, initial and, potentially, subse-
quent generations experience declines in their lifetime incomes as a result
of the rise in taxes. In addition to these income effects, there may be im-
portant substitution effects determining the private consumption and la-
bor supply responses to increased government consumption. Understand-
ing the extent and direction of the private consumption and labor supply
responscs is important since these responses could offset or exacerbate
the decline in national saving directly engendered by the increase in gov-
ernment consumption. These private responses depend, of course, on the
size of the increase in government consumption and the associated size
of tax increase. They also depend critically on (1) whether the increase in
government consumption is temporary or permanent and (2) which tax
basc is used to generate the needed additional revenue.

When the increase in government consumption is expected to be of
short duration, say five years, the additional taxes levied to finance this
consumption are correctly viewed as temporary tax increases. The les-
son of the debt-financed temporary tax-cut simulations is that substi-
tution effects play a dominant role when the period of tax increase or
decrease is fairly short. These substitution effects will lead the private
sector Lo consume more and work less during the period of high taxes:
Hence, they reinforce the government’s direct action in lowering national
saving.

Consider next the choice of tax base. Suppose additional government
consumption is paid for by raising wage taxes. Then initial elderly gen-
erations, who are fully or partly retired, will suffer little or no decline in
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Table 6.5. The choice of tax bases in financing balanced budget permanent increases in government consumption

Consumption

Wage tax

Income tax

Tw

Ty

Year

Initial steady

— e et = =

95.1

0.069
0.069

95.2

— et et ey -

— e vt e e

95.1

0.150
0.201
0.201

1.000
0.996
0.990

0.978

95.1

93.5

92.6

0.202
0.202

90.0

0.977

— et et et e

state

10

60

Final steady

19.3 0.977 0.202 89.9 19.1 0.986 0.15 0.070 95.4 19.2 0.999 0.15

87.7

state

iy

¢

b
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leisure and consumption after tax rates are increased. Hence, during the
first few years of this simulation crowding out of investment is almost
dollar for dollar. Eventually the economy returns to its initial steady state,
although the path back is slow; in year 10 the capital stock is 6.3 percent
lower than its initial and ultimate value. In contrast, when the increase
in G is permanent, the year 10 capital stock is only 3.7 percent lower than
initially, although it is ultimately 7.8 percent lower. The strong substitu-
tion effect associated with the temporary higher G policy is evident in
the year | change in aggregate labor supply, which drops by 2.6 percent.
When the increase in G is permanent, there is no significant change in ini-
tial labor supply.

Table 6.5 indicates how the choice of tax bases to finance increases
in G alters the extent of crowding out. In the wage tax and consump-
tion tax simulations the initial steady state with a 15 percent proportional
income tax is the same as before, but the additional required revenue is
raised from the two respective alternative taxes. In contrast to financing
additional G through an income tax, use of the consumption tax actually
leads to a minor amount of crowding in of capital. Part of the explana-
tion is that much of this additional tax hits the initial elderly who have
large marginal propensities to consume; and part is that the consumption
tax involves, at least in the long run, no additional intertemporal distor-
tion of the consumption-saving decision. When a wage tax is used to
coilect the additional revenue, the extent of crowding out of capital for-
mation is similar to that arising when the income tax is used. That crowd-
ing out is slightly smaller with the wage tax than with the income tax ap-
pears to reflect the smaller distortion of the consumption-saving choice
when the wage tax is used for marginal financing.

C. Deficit-financed increases in government consumption

Table 6.6 examines crowding out when the government’s permanent in-
crease in its consumption is deficit-financed for either 5 or 10 years. After
these periods of debt accumulation the income tax is raised to maintain
budget balance. Whereas long-run crowding out with no deficit is 7.8
percent, it is 15.0 percent in the S-year debt policy and 25.0 percent in
the 10-year debt policy. This is due to the additional consumption by
older initial generations that is made possible by the lower tax rates asso-
ciated with short-run deficits. Such an income effect was present under the
“pure” deficit policics in which there were no concurrent changes in gov-
ernment spending. In addition, in the short run the deficits reduce crowd-

ing out via the substitution effects that are associated with the temporarily
lower tax rates.

A
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Table 6.6. Crowding out from debt-financed permanent increases in
government consumplion

No debt finance

S-year debt finance

10-year debt finance

Year K w 7y K w 1, K w 1,
Initial

steady

state 95.1 1.000  0.150 95.1 1.000 0.150 95.1 1.000  0.150
i 95.1 1.000 0201 95.1 0992 0.150 95.1 0993 0.150
2 94.6 1.000 0201 949 0991 0.150 947 0992 0.150
3 94.1 0998 0.201 96 0991 0.150 944 0991 0.150
4 93.7 0997 0.201 944 0991 0.150 940 099 0.150
5 93.3 0.99% 0.201 9.2 099 0.150 937 0989 0.150
10 91.6 0.9% 0.202 91.3 0993 0215 92.1 098 0.150
30 88.5 0980 0202 837 099 0217 79.0 0959 0.242
60 87.8 0978 0.202 8.1 0989 0.218 722 0935 0.248
90 87.7 0977 0202 808 090 0219 T71.3 0931 0.249
Final

steady

state 87.7 0977 0.202 807 0959 0.221 71.1 0931 0.249

CHAPTER 7

Economic versus accounting definitions
of deficit finance and the potential
for fiscal illusion

This chapter argues that conventional measures of deficit finance provide
little, if any, basis for assessing the extent of intergenerational redistribu-
tion by the government. Since such redistribution is at the heart of the
concern about deficit finance, conventional deficit measures may cause
alarm when alarm is not warranted and, conversely, may calm observers
when alarm is most appropriate. The point here goes beyond recent and
past debates about “correctly” measuring the deficit (see, e.g., Eisner and
Pieper, 1983; and Buiter, 1983). The point is much more fundamental. It
is that any definition of “deficits” is inherently arbitrary from an eco-
nomic perspective.

Although economists typically discuss fiscal policy in terms of officially
reported values of “1axes,” “spending,” and “deficits,” the accounting def-
initions of these terms are themselves arbitrary. Stated differently, eco-
nomic theory provides no guide as to whether certain government receipts
should be labeled “taxes” and others “borrowing,” or whether certain gov-
ernment outlays should be termed “spending” and others “repayment of
loans.” In neoclassical models with optimizing, forward-looking house-
holds such as the one presented here, household budget constraints de-
pend on marginal prices and endowments and are independent of ac-
counting conventions; that is, relabeling government receipts and outlays
will not alter the marginal prices and net lifetime resources of households
and therefore will not alter household consumption and labor supply de-
cisions. From the perspective of these micro budget constraints, fiscal
policies that are tight are often mislabeled loose and vice versa. The fail-
ure to discuss fiscal policy in terms of its ultimate impact on household
budget constraints raises the potential for fiscal illusion.

That the labeling of particular government receipts and payments is ar-
bitrary from an economic perspective can be understood by referring to
equation (3.21), which is reproduced in equation (7.1):

& T G,

= + D,. 7.1
:go Mico(+r) S0 Mioo(+1y) 0 -1

8

103



)

104 Dynamic fiscal policy

Although equation (7.1) is perfectly valid in asserting that the present
value of the government'’s receipts (7,) equals the present value of its pay-
ments (G,), economic theory does not require that the receipts corre-
sponding to T, be labeled “net taxes,” or that the government’s obligation
to pay Dy (in present value) to the public be labeled “official government
debt.” For example, rather than labeling the payment obligation repre-
sented by Dy a “debt,” the government could call it a “transfer payment”;
similarly, it could label the left-hand side of (7.1) “government assets,”
rather than the present value of taxes.

The “pay-as-you-go” financing of the U.S. social security system pro-
vides an excellent example of the inherently arbitrary nature of govern-
ment accounting and of the potential for fiscal illusion. The social security
system represents the federal government’s largest program of intergen-
erational transfers, yet none of what effectively constitutes enormous bor-
rowing from current and future generations was officially recorded as
deficits. Recent estimates by social security actuaries suggest an unfunded
social security liability of $4 to $6 trillion owed to the current adult popu-
lation. These liabilities, although they are not legally enforceable obli-
gations and have different risk properties than official debt, swamp esti-
mates of the government’s current official net liabilities.' Indeed, official
per capita U.S. net liabilities (Do above) measured at market value in
real 1986 dollars are smaller than they were 40 years ago, because of
considerable federal holdings of financial and tangible assets and sizable
capital gains on nominal government liabilities accrued during the 1970s
(Eisner and Pieper, 1983, 1985; /1982 Economic Report of the President,
Chapters 4 and 5).

Historically, the government could have made its hidden annual social
security “deficits” explicit simply by sending each social security taxpayer
a piece of paper indicating his or her projected claim to additional future
benefits “purchased” with his or her annual payment of social security
“taxes” (Chapter 10 illustrates this explicitly). Had the government re-
corded social security taxes as payments for social security bonds, the
government would have reported deficits, inclusive of these bond issues,
in excess of $300 billion in several of the past 20 years, and deficits in
excess of $100 billion in most of the past 20 years. One imagines that

! Ailthough the default risk may be smaller for official than for unofficial implicit liabilities,
the real return to official liabilities may still be highly risky. In the United States, for
example, official commitments to future nominal expenditures do not correspond to com-
mitments to future real expenditures. During the 1970s the U.S. federal government
accrued $365.5 billion, measured in 1980 dollars, in real capital gains on its othicial lia-
bilities while never missing a nominal principal or interest payment. This default on the
real value of official liabilities through inflation that may, in part, have been anticipated,
is documented in the Economic Report of the President, 1982, Chapter 5.
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this alternative tally of government indebtedness would have engendered
different estimates of concepts such as “rhe full employment deficit” and
would have led to an array of different econometric findings. Economists,
insensitive to the problem of fiscal illusion, may well have reached dif-
ferent conclusions about the degree of fiscal stimulus.

Presumably, such a redefinition of official government liabilities would
raise the question of whether to classify other implicit commitments to
future expenditures as government debt. If one is willing to label implicit
promises to pay future retirement benefits official liabilities, why not in-
clude implicit expenditure commitments to maintain the national parks,
to defend the country, or to provide minimum sustenance to the poor?

A heated debate about the appropriate definition of government debt
would likely lead some exasperated officials to suggest that we eliminate
deficit financing entirely and simply rely on taxation. These officials might
also argue that one could switch from deficit to tax finance with no effect
whatsoever on the economy. Under the assumption of this book’s model,
they would be quite correct. Rather than raise additional funds by issuing
government securities, the government could simply levy a head tax per
adult, promising to provide each adult in the following year a tax credit
equal to the tax plus interest on the tax. If the adult died during the year,
the payment would be made to his or her estate. Those too poor to pay
the head tax or those aged 54 and about to die could borrow against next
year’s tax credit to obtain the required funds. The equality, in present
value, between each household’s head tax and its head tax credit leaves
household budgets and therefore private behavior unaltered. However,
since future tax credits, like future social security benefit payments, are
not recorded in the current budget, this policy permits the government
to report a smaller deficit.

An analysis of (7.1) indicates more precisely how shrewd accounting
can eliminate the reporting of deficits without changing any real policy.
Define a sequence of head taxes, T;, that may be negative or positive, but
that sum in present value for each household and therefore for the aggre-
gate economy to zero, by

T0=Do(]+ro)+Go—To, and

T,=G,—T, for (>0. (7.2)
Condition (7.3) follows immediately from (7.1) and (7.2).

) T,

3 d 0. (7.3)

Lo Mioe(+ry)

Adding zero as defined by (7.3) to the left-hand side of (7.1) and letting
T*=T,+ T, produces

Y
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=G (7.5)

(7.4)

According to (7.5) the government can now report zero debt and zero
deficit in every year in the future while running exactly the same policy.
The trick in going from (7.1) to (7.5) is simply to have the government
label private sector loans to the government positive “taxes” and to clas-
sify government loan repayments as negative “taxes.” .

Starting from (7.5), the government could further modify its at_:coun_l'
ing practices and start reporting enormous “surpluses,” although it again
engages in no real policy change. In the game here the government im-
poses additional positive head.taxes, T,, and positive head transfer pay-
ments, £,,,, related by

= ﬂ_ (7.6)
1+ 7Y
Provided the taxpayers at ¢ are the transfer recipients at 7+ 1, this pol-
icy has no effect on household budget constraints. The official surplus (a
stock) at time ¢, S, for ¢ >0 is now reported as
§,= =t FiTr_G-E =T, (1.7
14+ re1
since E,=S,_,/(14r,_,) by construction, and 7;**~ E, cquals zcro from
(7.5). The government can potentially make 7; and, therefore its reported
surplus at time ¢ as large as the economy’s stock of wealth at time /.2
The fact that economic theory does not distinguish positive la{(cs or
negative spending from government borrowing and positive spending or

[

2 The government, in this case, “owns” all wealth and invests it in the private scctor cuch
period, either directly through government firms or mdlrccgly lhr.ough government lo'an.s
to private firms and individuals. For neutrality, the allo.cau.on ol govqrnm_cnl direct and
indirect investment must correspond to what would otherwise have arisen in the absence
of the “surplus.” In this example the government acts like the pnva,lc sector’s ban_k. since
private scctor wealth is simply funneled through the government’s hands and invested
back in the economy. The “taxes,” T, are, in effect, loans to the governmen, atnd lhg
“spending,” E,, represents repayment of principal plus'inlcrcsl. :l'usl as positive “taxes
may constitute private loans to the government, negalive “laxes” may be gqqlvalcnl 10
government loans 1o the private sector. For example, uccclcrulcd_ depreciation altow-
ances and other investment incentives at the carly stages of an mvestment prospect,
coupled with positive taxation of investment returns at later stages, can, apart trom
their impact on marginal incentives, be viewed as govermnent l_uuns 10 the privase sector,
The repayment of these “loans” is paid in the form of capilal income taxes.
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ncgative taxcs from government debt service potentially permits the gov-
ernment to report essentially any level of debt and deficits it wants with-
out aflecting the cconomy. In addition to this freedom to manipulate the
reporting ol deficits, the government has essentially unlimited flexibil-
ity in altering the size of reported taxes and spending given the level of
deficits it chooses to report. The government could, for example, declare
a new sel of taxes, "I",, and transfers, 5,, of equal value. If we assume
that households paying these additional taxes receive an identical amount
back in the form of additional spending and that any changes in mar-
ginal incentives (prices) associated with the new taxes are exactly offset
by changes in marginal incentives (prices) associated with the new spend-
ing, economic activity will remain unchanged. Reducing the size of gov-
ernment taxes and spending with no real consequences is also in the power
of government bookkeepers.3

Between 1960 and 1983, U.S. federal spending on transfer payments,
including grants-in-aid 1o state and local governments, rose from 6 to 14
percent of GNP; this change led many to praise, many to decry, and
others to study the “growth” in government. Seventy-five percent of fed-
eral transfer payments are direct payments to individuals; most federal
transfers to state and local governments are ultimately paid to individuals
in the form of medical, housing, and general welfare support.

In principle, the federal government could have incorporated all post-
war transfer payments within the tax code in the form of special tax cred-
its and deductions. Had the government embedded this growth in spend-
ing in the tax code as additional “tax expenditures,” a term coined by
Surrey (1973) and adopted in the Congressional Budget Act of 1974, re-
ported federal spending would simply have consisted of federal govern-
ment consumption. Federal consumption, excluding purchases of durable
goods but including imputed rent on government assets, fell as a fraction
of NNP in the postwar period, from 10 percent in the 1950s 1o 8 percent

3 For example, a houschold’s welfare and social security benefit payments, before any re-
duction for curnings, could be labeled lump sum tax credits; and the schedule off potential
losses of these benelits because of labor carnings could be added to other marginal labor
tax and subsidy schedules Tacing the household (more precisely specilic houschold mem-
bers) in year ¢ to produce a total net labor earnings 1ax schedule. This schedule would
then be applied 10 houscehold j's actual carnings to calculate total tuxes on labor carnings
in year ¢ by houschold ;. Similarly, the government’s year + payments of interest and
principal on net official debt held by household j would be subtracied from other net
intramarginal 1axes to determine household s total net lump sum tax in year ¢, Effective
(net) capital income tax rate schedules contronting cach houschold in each future year
would be determined by comparing belore-tax returns carned on a houschold’s marginal
investment with the after-tax (including corporate and personal 1ax) relurn received by
that houschold (Aucerbach and Jorgenson, 1980).
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in 1982. One presumes that over this period this manner of displaying
economic reality would have led many of those who praised, decried, and
studied the growth in government to have decried, praised, and studied
its decline.

The point here is certainly not to claim that there are no real economic
effects from policies that are associated with changes in reported taxes,
transfers, and official government debt. Indeed, Chapter 6 presented a
number of simulations in which real crowding out was associated with
increases in official government debt. The point is that the size and char-
acter of the effects of fiscal policy cannot be judged from the size of taxes,
transfers, and deficits per se because these accounting entries can vary
widely without having any effect whatsoever on economic activity. If fis-
cal policy is to be discussed without engaging in fiscal illusion, we must
describe changes in the government’s consumption, which affect the econ-
omy directly and government-induced changes in household budget con-
straints, which affect the economy indirectly.* ’

From this perspective, an economic rather than an accounting defini-
tion of debt policy is a policy that transfers resources from young and
future generations to older generations. Once one adopts this definition,
it is clear that a variety of policies beyond those studied in Chapter 6 gen-
erate economic deficits. Structural tax change (see Chapter 5) is an im-
portant mechanism by which governments can redistribute toward early
generations. Recall the policy of switching from consumption to wage
taxation. Such a policy shifts the tax. burden from the current elderly,
who are largely retired, to young and middle-aged workers as well as fu-
ture generations. Although these latter generations escape consumption
taxation, the present value of the wage taxes exceeds the present value of
the consumption tax payments they would otherwise have paid. Hence,
their lifetime tax burden is increased by the policy. Except for the nature
and timing of tax distortions, structural tax changes of this kind are quite
similar to economic deficits arising from short-term tax cuts or those aris-
ing from unfunded government retirement programs. Each of these pol-
icies makes an initial set of generations better off at the expense of later
generations,

4 For most fiscal programs the relationship between their provisions and these fundamental
policy instruments is easily discerned. For other policies the connection is extremely sub-
tle, Chapter 9, for example, describes how government investment incentives redistribute
resources from older 1o younger cohorts, not through the explicit collection and transter
of resources, but by lowering stock market values. Another example, pointed out by
Boskin (1982) is the government regulations governing the characteristics of particular
commodities; a rule that mandates automobile seat belts in new cars is essentially equiva-
lent to the government’s levying a tax on the purchase of each automobile and spending
(consuming) these revenues on safety belts for each new automobile.
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The switch from consumption to wage taxation leads to a 14.4 percent
long-run decline in (per capita) capital stock of the simulated economy
under base case parameter values (see Table 5.3). This is twice the per-
centage reduction in capital formation that arose from cutting income
tax rates by one-third for five years (see Table 6.1).

Another subtle method by which governments run economic deficits
and surpluses is altering investment incentives. Investment incentives, are
defined here as tax provisions that discriminate in favor of newly pro-
duced capital (see Chapter 9). The connection between investment incen-
tives and economic deficits revolves around the pricing of old capital.
Since each unit of old capital is at a tax disadvantage relative to a unit of
new capital (for which investment incentives are available), its price must
be less than that of a new unit of capital by exactly the present value dif-
ference in tax treatment. Reductions in investment incentives reduce the
tax disadvantage of old capital and produce capital gains on old capital.
Since older and middle-aged generations are primary holders of capital
at any point in time, reducing investment incentives transfers resources
from younger generations (who now must pay more for old capital) to
older generations.

A third example of economic deficits that do not show up on govern-
ment books is unfunded social security. Chapter 10 describes the extent
of crowding out that could arise from this method of intergenerational
redistribution. The switch from proportional to progressive income taxa-
tion, a subject considered in Chapter 8, also constitutes, 10 some exient,
an economic debt policy; in comparison with the effect of a proportional
income tax, the burden of a progressive income tax falls more heavily on
middle-aged and younger workers with higher current incomes but lower
assets than older generations, which are partly or fully retired.

A. Summary

The central ideas of this chapter may be summarized as follows:

Conventional budget deficits are an arbitrary accounting con-
struct from the perspective of neoclassical economic models.

The government can run the same real policy independent of the
size of the budget deficit or surplus it reports.

Government policy is best described in terms of its impact on
household budget constraints and the level of government
consumption.

Many policies that represent significant economic debt (intergen-
erational transfer) policies - such as unfunded social security,
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changes in the tax structure, and changes in investment in-
centives - may easily be overlooked by focusing on officially
reported deficits.

The excessive focus on official budget deficits as measures of eco-
nomic debt in the U.S. and other economics suggests wide-
spread fiscal illusion.

A
i

CHAPTER 8

Progressive taxation

In carlier chapters, we discussed the economic effects of taxation by ex-
ploring a wide range of dynamic tax policies encompassing different tax
bases and a variety of assumptions about government borrowing. Thus
far, however, this analysis has failed to take into account one important
aspect of actual tax systems: tax progressivity. Although progressivity
may be defined in many ways, a progressive tax structure has at least the
following two characleristics: (1) Average tax rates increase with the size
of the tax base, and (2) marginal tax rates generally exceed average tax
rates regardless of the size of the tax base. In terms of government ob-
jectives, one may view the efficiency cost associated with (2) as being the
price for accomplishing distributional equity goals through (}).

An important question is how these costs and benefits compare in real-
istic tax systems. Much of the recent political push for reduced marginal
tax rates, in the United States and elsewhere, has been fueled by argu-
ments about the potential gains from reducing tax distortions. Implicit
in such arguments is the view that these efficiency gains are large in rela-
tion to any reduction in equity that would be brought about by lowering
marginal and, necessarily, average tax rates on the well-to-do.

Tax progressivily is also important in the choice of tax base. The analy-
sis in Chapter 5 considered the effects of switching the tax base from the
income tax prevalent in most developed countries to taxes on wages, con-
sumption, or capital income. The focus there was on the intergenera-

_tional redistribution such changes might bring as well as the associated

efficiency gains or losses. However, much of the debate over the choice
of tax base has also involved questions of intragenerational equity. Dis-
tributional equity has been an important issue, for example, in the debate
between proponents of the income tax and the consumption tax. Much of
this discussion has been concerned with proportional taxation. it would be
mislcading, however, o compare one proportional tax system to another
when the real choice is between progressive tax systems. The degree of pro-
gressivily needed to provide a particular extent of redistribution through
the tax system may vary across lax systems, as may the efficiency cost of
tax progressivity per se.

1t



N

112 Dynamic fiscal policy

To explore these issues, this chapter extends a number of simulations
described in the preceding chapters to progressive taxes. The results sug-
gest that the degree of tax progressivity, given the tax base, is at least as
important an issue as the choice of tax base itself.

This chapter’s principal findings are

Switching from progressive to proportional taxation can signifi-
cantly increase long-run capital formation, depending on the
tax base in question.

Switching from progressive income to progressive consumption
taxation generates a much larger long-run increase in capital
than the switch from proportional income taxation to propor-
tional consumption taxation.

In the case of the consumption tax the intergenerational redistri-
bution associated with increased progressivity has a positive
impact on savings that offsets the tax’s increased disincentive
to save.

The efficiency gain (loss) in switching from income taxation to
consumption (wage) taxation is significantly larger if these
taxes are progressive.

A. Modeling progressive taxes

Perhaps the simplest way to introduce progressivity is via a linear tax,
sometimes referred to in the income tax literature as the negative income
tax.! A linear tax is a proportional tax augmented by a lump sum transfer
of equal value to each taxpaying unit, sometimes called a demogrant.
Thus, the marginal tax rate, 7, is constant, and the average tax rate is

T=71-D/B, @.1)

where D is the demogrant and B is the tax base. Note that the average
tax rate is always less than the marginal tax rate and that it increases in B.
A second simple tax scheme is the flat rate tax, which adds to a propor-
tional tax system an exemption level, say, E. Individuals then face a zero
marginal tax rate for B less than E, and a tax at rate 7 for B greater than
or equal to E. This yields an average tax rate of zero for B< E and, for
B>E,

7=1(B-E)B=1—-71E/B. 8.2)

' 1t should be noted that negative income tax systems could also have more than one mar-
ginal rate. Such a scheme has been proposed by such an unlikely combination ol econo-
mists as James Tobin and Milton Friedman, and was one of the less successful parts of
the 1972 campaign platform of George McGovern, the Democratic presidential nomince.

!(-\
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Note that when 7E = D, these two tax systems are the same except for the
trecatmcent of individuals with tax bases below E. Under the negative in-
come tax they receive net transfers, whereas under the flat rate tax they
neither pay taxes nor receive transfers.

Although single-rate tax systems have been proposed, actual tax sys-
tems are normally characterized by increasing marginal as well as average
tax rates. In the United States at present the lowest positive marginal tax
rate under the federal income tax is 15 percent, and the highest is 33 per-
cent. In other countrics marginal tax rates on certain types of income
reach as high as 90 percent.

The rationale for increasing marginal taxation may be understood by
considering expressions (8.1) and (8.2). Single-rate systems, while pro-
gressive, must, as the individual’s tax base rises, impose an average tax
rate that approaches asymptotically the single marginal rate. It can go
no higher. Thus, at high levels of income, if one is considering an in-
come tax, the tax is roughly proportional to income. Such a linear income
tax can be as progressive as is desired if one compares the poor to the
non-poor, but not if one compares different classes of individuals in the
latter group. Only additional marginal rate categories help to increase
progressivity.

To model this characteristic of “real world” progressive tax systems,
we assume in the following simulations that the marginal tax rate takes
the form

r=y¢y+71B, =n>0. (8.3)
This yields an average tax rate at B of
T=y¢+nB/2. (8.9)

When 7 =0, the tax system is proportional. One may make the tax sys-
tem more progressive, holding revenue constant, by increasing « and de-
creasing ¥ simultaneously.

B. The impact of progressive taxation on economic decisions

Since the average tax rate is less than the marginal tax rate when taxes are
progressive, it seems clear that a progressive tax must be more distor-
tionary and impose a greater efficiency loss than an equal yield propor-
tional tax. In a single-individual static model this is immediate. 1f a given
level of revenue is to be raised, a progressive tax cannot differ from its pro-
portional counterpart with respect to the income effect it imposes. Only
the substitution effect will be ditterent, with the progressive tax imposing

2
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the greater distortion because, unlike its proportional tax counterpart,
its marginal rate exceeds its average tax rate.

The same logic would apply if there were not one, but scveral identical
individuals; but there would be no reason for progressive taxes in such a
world. With the introduction of population heterogeneity, the results be-
come less clear. On the whole, of course, marginal tax rates must stil}
exceed average tax rates. However, some individuals (e.g., the poor) will
face lower average and marginal tax rates under a progressive tax than
they would under the proportional tax counterpart with equal aggregate
revenue yield. In the simulated economy, although there is a single repre-
sentative member per generation, different individuals at a point in time
face different tax rates because of changes over the life cycle in an indi-
vidual’s tax liability, for example, in the level of one’s taxable income.
Although it seems highly likely that progressivity will decrease economic
efficiency, simulations are needed to understand how these changes in
lifetime tax rate patterns influence behavior and economic welfare.2

1. Simulation findings

Table 8.1 compares the steady states of the economy under six tax re-
gimes, each of which collects the same revenue as that collected with a 15
percent proportional income tax. These tax regimes are a proportional
income tax, a proportional labor income tax, a proportional consump-
tion tax, and progressive taxes on the same three bases (income, wages,
and consumption). In the case of progressive taxes, the term  (see equa-
tion 8.3) is set equal to two-thirds of the corresponding proportional tax
rate, and the term ~ is determined by the equal revenue requirement.

Under all three tax regimes, progressivity leads to a narrowing of the
aggregate tax base. This may be inferred directly from the first line of the
table, which shows the need for a larger aggregale average tax rate under
each case of progressive taxation. Under these regimes, national income,
labor supply, and the capital stock all fall as the result of tax progres-
sivity. Although marginal tax rates generally exceed the aggregate aver-
age tax rate for each progressive regime, the lifetime pattern of marginal
tax rates differs across the three cases.

Figure 8.1 shows the steady state lifetime profiles of tax rates under
each of the three progressive tax bases. The profiles, 7, 7, and 7. indicate
marginal tax rates under the wage tax, the increase tax, and the consump-
tion tax, respectively. The 7, 7,, and 7, profiles are the corresponding

2 {n a static model with individuals of ditferent ability, Sandmo (1983) has sbown that the
opuimal linear labor income tax will reduce aggregate labor supply more than an equal
yicld proportional tax.
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Table 8.1. Effects of progressive taxation - 15 percent proportional
income tax revenue benchmark

Income tax Consumption tax Labor imcome tax

Propor- tropor- Propor-
tional Progressive  tional Progressive  tional Progressive
Average
tax rate?  0.150 0.157 (176 0.180 0.201 0.210
Marginal
tax rate
age S 0.150 0.192 0.176 0.216 0.201 0.287
age 25 0.150 0.236 0.176 0.246 0.201 0.301
age 45 0.150 0.182 O.176 0.259 0.201 (LI88
Capital
stock 95.1 87.0 117.7 117.4 100.1 Ys.2
lLabor
supply 19.1 18.5 19.0 18.5 18.6 179
National
income 25.5 24.4 26.7 26.2 25.3 242

“Aggregate average marginal 1ax rale.

average tax rates. Under the income tax the marginal rate peaks at middle
age, after substantial assets accumulate and before labor earnings begin
to decline. The labor income marginal tax rate also peaks in middle age,
but falls off even more sharply as retirement approaches, since capital
income is not included in the tax base; by age 45, the marginal tax rate is
less than that under the proportional tax regime. In contrast, consump-
tion tax rates increase throughout life.

If one had to rank the three regimes according to the size of the tax
base reduction resulting from progressivity, the worst would be the in-
come tax, with the labor income tax a close second. Despite its structural
similarity to the labor income tax, the consumption tax imposes a smaller
additional reduction in the tax base when il is made progressive.

At first, this result may seem surprising; as mentioned in Chapter 3,
when the consumplion (ax becomes progressive and rates rise with age
(as in the simulation given here), it distorts the intertemporal consump-
tion choice as well as the labor-leisure tradeofT; that is, rising marginal
consumption tax rates, like a capital income tax, raise the price of future
consumplion relative (o current consumption. Hence, we might expect
this additional distortion (o lead to a substantial reduction in saving and
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Figure 8.1. Lifetime profiles of marginal and average lax rates under
different tax bases.

in the long-run capital stock. Yet the capital stock declines less with the
move to progressivity under the consumption tax than under the labor
income tax, which continues to leave the intertemporal consumption de-
cision undistorted.

2. Increased progressivity and intergenerational redistribution

The explanations for the capital stock results of Table 8.1 are closely re-
lated to those governing the differential effects of the proportional con-
sumption and labor income taxes (see Chapter 5). Recall that the capital
stock under a consumption tax is much higher than under an equal yield
labor income tax primarily because the transition from labor taxation
to a consumption tax involves an intergenerational redistribution away
from initial elderly generations, which suffer increased tax burdens, and
to initial young and future generations, which enjoy reduced tax bur-
dens. Given generational differences in marginal propensities to consume
at a point in time, the income effects from this redistribution have an im-
portant role in raising savings. Another way to describe these effects is
that for a typical individual, taxes occur much earlier in life under a wage
tax than under a consumption tax. Given the same annual aggregate tax

s,
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revenue, the present value of taxes that each person must pay, and con-
sequently the associated distortionary impact, will be higher under the
proportional wage tax. Thus the level of economic activity, individual
welfare, and the capital stock under the labor income tax will be lower
than under the consumption tax.

The switch from progressive to proportional labor income taxation
shifts the burden of taxation somewhat from initial older to initial middle-
aged and younger generations as well as to future generations. Under the
progressive wage tax, average tax rates start declining around age 20 (which
corresponds to a “real” age of 40). Given the larger marginal propensity
of the initial elderly to consume, this redistribution and its associated
change in the timing of tax payments over the lifespan are, in part, re-
sponsible for the decline in long-run savings.

The case of switching from proportional consumption to progressive
consumption taxation is quite different. Since the elderly, according to
the model’s parameterization, consume more than the young, a change to
progressive consumption taxation shifts more of the burden of paying, in
present value, for the government’s consumption onto the initial elderly;
in Table 8.1 the marginal consumption tax rate is 25.9 percent at age
45 (real age 65), but only 21.6 percent at age 5 (real age 25). Hence, the
increased savings arising from this intergenerational redistribution vir-
tually completely offsets the reduced savings generated by the increased
distortion of intertemporal consumption choices.

3. Progressivity and labor supply

An additional factor contributing to the stronger negative effect on sav-
ings under the progressive labor income tax is the change in the lifetime
labor supply pattern. With higher marginal tax rates during the years of
peak earnings, individuals are encouraged to engage in intertemporal la-
bor substitution, working less in middle age and more when old. As a
result, labor earnings, on the average, shift to later years, thereby lessen-
ing the need for life cycle savings. The changes in labor supply and con-
sumption under the income tax are shown in Figure 8.2. Labor supply
under the proportional labor income tax is 0.40 (40 hours a week) at age
25 (real age 45) and 0.14 (14 hours a week) at age 45 (real age 65). Under
the progressive version of the tax, the corresponding numbers are 0.38
and 0.16, respectively. Even though labor supply declines substantially
along with consumption in the aggregate, it actually increases among older
individuals. The progressive consumption tax provides no such direct in-
centive for intertemporal labor substitution. The corresponding changes
in labor supply at the same two ages under the consumption tax are from
0.41 to 0.40 and from 0.17 to 0.16.

. age -
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Figure 8.2. Comparison of labor supply and consumption profiles under
proportional and progressive income taxation.

Intergenerational redistribution arising from making a tax basc more
progressive is less significant in the case of the income tax. In addition,
the marginal tax rate under the progressive income tax peaks after labor
earnings do (owing to the presence of the income from accumulated cap-
ital in the tax base); this offsets the tendency under the progressive labor
income tax for labor supply to shift toward later years.

How robust to parameter changes are these qualitative results? The
next section considers the effects of switching to a progressive lax basc
starting with a higher initial level of government consumption and rev-
enue. It also examines the effects of variations in important prefercnce
parameters.

C. Sensitivity analysis

1. Scule of government consumption

Table 8.2 repeats the analysis of Table 8.1, but assumes a higher level of
government consumplion and revenue. Here, the government is assumed
1o require revenue resulting in a 25 percent tax rate under the propor-
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~ Table 8.2, Effects of progressive taxation - 25 percent proportional

income tax revenue benchmark

Income tax Consumption tax Labor income tax
Propor- Propor- Propor-
tional Progressive  tional Progressive  tional Progressive
Average
lax rate?  0.250 0.266 0.316 0.325 0.339 0.364
Marginal
1ax rate
age S 0.250 0.308 0.316 0.366 0.339 0.463
age 25 - 0.250 0.357 0.316 0.400 0.339 0.47}
ageds  0.250 0.298 0.316 0.416 0.339 0.333
Capital
stock 81.2 71.0 118.4 118.1 88.8 80.2
Labor
supply 19.5 18.8 19.2 18.8 18.5 17.4
National
income¢ 249 234 27.1 26.5 244 22.8

“Aggregate average marginal tax rate.

tional income tax regime. The corresponding proportional rates of con-
sumption and labor income taxation are 31.6 percent and 33.9 percent,
respectively. Progressivity is introduced by keeping the tax base constant
and setting ¥ equal to 0.8 times the corresponding proportional tax rate.
This adjustment was chosen so that the absolute change in y under the
income tax (0.05) would be the same as in the previous experiment that
assumed lower government consumption and tax revenue. The objective
here is to compare the effects of introducing a given level of progressivity
starting at different levels of required government revenue.

Assuming a higher level of government revenue strengthens the pre-
vious conclusions about switching from proportional to progressive tax
systems. In comparison with the simulations of Table 8.1, the tax base
and the capital stock each fall by a larger percentage, with the income 1ax
still imposing the largest reductions in these variables and the consump-
tion tax the smallest; in the case of income taxation, the shift to progres-
sivity now reduces the long-run stock of capital by 12.6 percent; the re-
duction with the smaller revenue requirement is 8.5 percent. There is little
impact on the lifetime pattern of marginal tax rates; maximum rates now
reach nearly 50 percent under the labor income tax, more than 35 percent
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under the income tax, and more than 40 percent under the consumption
tax. Although the effects on the timing of labor and consumption are
similar to those observed in the low-revenue experiment, the changes are
larger. For example, under the labor income tax, labor supply at age 25
(45) is now reduced from 0.40 to 0.36, whereas it increases at age 45 (65)
from 0.11 to 0.15. These are roughly double the size of the labor supply
changes of the corresponding smaller government consumption experi-
ment, even though government revenue has increased by only 60 percent.
This greater distortion occurs because increases in marginal tax rates of
given amounts are more distortionary when the initial rates themsclves
are higher.

2. Parameterization

Table 8.3 presents additional sensitivity analysis for the income tax. The
table presents the impact on both 15 percent and 25 percent proportional
taxes of the move to progressive taxation for alternative assumptions
about the intertemporal elasticity of substitution, -; the intratemporal
elasticity of substitution, p; the pure rate of time preference, §; the leisure
intensity parameter, «; and the technical elasticity of substitution in pro-
duction, ¢. Alternative parameter values are chosen to permit compari-
sons with the sensitivity analysis presented for the proportional income
tax in Chapter 5. The first line in each of the two sets of simulations pre-
sented in Table 8.3 represents the baseline set of parameters, the results
for which have already been discussed in this chapter.

From a comparison of the average tax rates under progressive taxa-
tion, it is clear that the percentage decline in the tax base decreases with
decreases in p, «, 8, g, and y. The reasons for many of these relationships
are clear. If the labor supply of individuals is less sensitive to the wage,
either because of a lower taste for leisure (o) or a lower elasticity of sub-
stitution between goods and leisure (p), the higher marginal rate of tax
on labor income associated with the progressive tax will have a smaller
effect on labor supply. Likewise, as future consumption becomes more
important (8 declines) or the ability to switch away from higher capital
income taxes via consumption today becomes less desirable (y declines),
the tax on future consumption embodied in the higher tax on capital in-
come will exert proportionately less force. The reason for the effect of
the decline in o is less obvious. A tax on either labor or capital income
will lead to less substitution away from the taxed factor in this case. How-
ever, since each type of income is being taxed more heavily, it is not clear
a priori what the effect on the overall tax base or its components (labor
and capital income) should be.

Table 8.3. Sensitivity analysis of effects of switching to progressive income taxation

Progressive income tax

Proportional income tax

Parameterization

Ty

18.8

87.0
1340

4.4

0.157
0.157
0.153
0.156

19.1

95.1
147.8

25.5

0.150
0.150
0.150
0.150
0.150
0.150

1.5
1.5
1.5
1.5
1.5

0.5

0.015

1.0
1.0
1.0

0.8
0.8

0.25
0.50

18.6

27.2

19.2

28.6

0.015

0.8

2138

93.4

27.6

21.4

99.9

28.1

0.015

0.3

23.2

20.0

79.6
201.7

24.2

0.01s
~0.030

0.8

0.25
0.25
0.25

150.4 18.3

299

19.4

31.0

1.0
1.0

0.8

113.6 30.6 0.155 36.7 106.0 30.0

37.9

0.015

0.8

13.8

71.0

109.0

3
26.1

0.266

19.5
0.267

81.2
126.5

249

0.250
0.250
0.250

1.5
1.5
1.5
1.5
1.5

0.5

0.015

1.0
1.0
1.0

0.8
0.8

0.25
0.50
0.25
0.25
0.25
0.25

18.9

19.6

279

0.015

0.8

3.0

86.9 23.0 0.256 28.0 80.0

28.7

0.015

0.3

23.8

0.250 238 69.7 20.3 0.264
171.4 0.262
0.261

0.015
—-0.030

0.8

28.8

19.7

30.2

0.250

1.0
1.0

0.8

(]

e~

87.7

36.8 96.6 31.0 35.2

0.250

0.015

0.8

“ Aggregate average marginal income tax rate.
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Despite widely varying predictions about the levels of capital, labor,
and output under the different parameter assumptions, there is relatively
little variation in the size of the tax base reduction associated with the
income tax under the move to progressivity. Under the IS percent pro-
portional tax, the reduction varies from 2 percent to 5 percent, while
under the 25 percent proportional tax it ranges from 4 to 7 percent.

D. Welfare and efficiency effects of progressivity

I. Base case results

The discussion of the choice of tax base in Chapter 5 pointed out that
most of the change in steady state individual welfare associated with a
switch to either consumption or labor income taxation from proportional
income taxation was due not to efficiency gains, but to the intergenera-
tional redistribution associated with changes in the timing of tax collcc-
tions. Since increasing the degree of progressivity also involves intergen-
erational redistribution, changes in long-run individual welfare associated
with changes in tax progressivity cannot be attributed to efficiency differ-
ences alone. Under two of the three tax bases, a move from progressive
to proportional taxation is associated with an increase in long-run indi-
vidual welfare. When government revenue equals that raised under a 15
percent proportional income tax, a switch from the progressive income
tax with ¢ =0.1 to a proportional income tax results in a wealth equiva-
lent increase in steady state utility of 0.69 percent. In addition, nearly all
generations alive at the initiation of this policy have greater utility.
Keeping constant the welfare of these initial generations (using the
LSRA introduced in earlier chapters) makes it possible to provide each
subsequent generation a sustainable increase in utility equivalent toa 1.24
percent increase in full-time resources in the initial progressive income
tax steady state. The switch to proportional wage taxation from its pro-
gressive version makes long-run cohorts better off by 0.84 percent of life-
time full resources, but neutralizing, via the LSRA, the gains and losses
(again, primarily the former) of initial generations allows a sustainable
increase of 1.35 percent in the welfare of all subsequent generations.
As discussed above, the difference in the macro characteristics of the
economy, such as the size of the tax base and the capital stock, is much
smaller after a switch from proportional (o progressive consumption tax-
ation (or vice versa) than after such a switch in the case of income or
labor income taxation. Again, this is because the initial elderly genera-
tions in particular suffer from the progressivity of the tax, which thereby
lessens the burden on future generations and offsets the efficiency losses
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from progressive taxation. In fact, long-run gencrations are worse off
by 0.12 percent of lifetime resources under proportion consumption tax-
ation than under progressive taxation. This loss turns to a gain of 0.50
percent when the gains and losses of preexisting generations are neutral-
ized by lhc LSRA.during the switch from progressive to proportional
consumption taxation.

Thus, for all three tax bases, the LSRA could generate a large sustain-
able increase in the welfare of generations born after a switch to pro-
portional taxation. However, without the LSRA in place, much of this
potential gain is actually received by members of transitional generations.
In the case of the consumption tax, enough is received by those alive
initially that long-run cohorts are actually slightly worse off in the ab-
sence of the LSRA. Even with such transitional gains neutralized, the
gains from reducing progressivity are smaller under a consumption tax
than under the income tax. At the same time, progressivity of the wage
tax seems particularly distortionary in comparison with its proportional
counterpart. This can be explained by the fact that the burden of pro-
gres‘sive consumption taxes falls even more heavily on the elderly, im-
posing a larger implicit lump sum tax on their assets, than the burden
of the proportional consumption tax, whereas the burden of progressive
wage tax falls even less heavily on this group than the proportional wage
tax. Thus, the same factors that explained (in Chapter 5) why a switch
to proportional consumption taxation produces a greater efficiency gain
than one to proportional wage taxation explains the difference in gains
from getting rid of progressive taxation under each of the two bases.

2. Sensitivity analysis

ane again, the effect of assuming a higher level of government revenue
1s to magnify these results. For example, under the income tax, the long-
run gain of switching to a proportional 25 percent tax from a progressive
tax is 1.62.percent, as compared with 0.69 percent for the 1S percent in-
come tax; the corresponding “efficiency gain” (after using the LSRA to
neutralize transitional gains and losses) is 3.72 percent, compared with
1.24 percent. Thus, the gain is two to three times larger even though the
proportional tax rate is just 60 percent higher.

The rcason why the efficiency gain is so much larger than the ordinary
Ipng-run gain in all of the foregoing examples is that virtually all genera-
tions gain from a switch to proportional 1axation. This is especially true
under the consumption tax, but even under the income tax transition just
considered no generation loses more than 0.0l percent of lifetime wealth,
and all generations under age 42 (62) enjoy a lifetime increase in welfare
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Table 8.4. Efficiency gains of a switch from income taxation
(percentage of lifetime wealth)

Consumption taxation Labor income taxation

Proportional Progressive Proportional Progressive
Lower taxes 0.29 0.77 —{.25 -0.42
Higher taxes 1.04 2.42 —1.18 -2.91

Note; Lower taxes and higher taxes correspond, respectively, to the revenue in the base
case steady state with 15 and 25 percent proportional income tax rates.

when the switch is made. The efficiency costs of progressivity are so large
that even those retirees whose average tax rates increase in switching to
proportional taxation lose very little. This result is important, for it sug-
gests that a decision to increase or reduce the progressivity of the tax base
does not hinge on issues of intergenerational redistribution to the same
extent as the choice of the tax base.

E. The choice of tax base, once again

The simulation experiments of Chapter 5 suggest that a switch from a
proportional income tax to a proportional consumption tax will increase
steady state welfare in the hypothetical case in which transitional gains
and losses are neutralized through LSRA intergenerational transfers. An
LSRA switch to labor income taxation would, however, reduce long-run
welfare.

The results of this chapter indicate that progressive taxation is most
distortionary under the labor income tax, because of the very low burden
placed on the elderly, even relative to the proportional wage tax. The
consumption tax has the least overall distortion associated with progres-
sivity. Thus, it should be expected that the difference between the wel-
fare effects of switching to these two alternative tax bases from the in-
come tax will be even larger when taxes are progressive than when taxes
are proportional.

Table 8.4 presents statistics for the long-run welfare gains, in the pres-
ence of LSRA transfers, associated with a switch to consumption and
labor income taxes from the income tax for two levels of government rev-
enue and for proportional and progressive taxes. Both the efficiency gains
from switching to proportional consumption taxation and efliciency losses
from switching to labor income taxation are significantly greater in abso-

Al
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lute value if one is switching from a progressive income tax to a progres-
sive consumption ot wage tax than if the initial income tax and subsequent
taxes arc proportional. These are sizable efficiency gains and losses. With
the higher revenue requirement, the wealth equivalent gain to switching
to progressive consumption taxation is 2.42 percent, while the loss from
switching to progressive wage taxation is 2.91 percent.

F. Progressive taxes and intragenerational redistribution

The results presented thus far suggest that the gains obtained in switch-
ing from an income tax to a consumption tax and the losses from switch-
ing instead to a labor income tax are increased by the existence of tax
progressivity. Yet these calculations introduced progressivity in a some-
what arbitrary fashion. Rather than introduce progressivity, as above,
by setting ¥ at two-thirds of the corresponding proportional tax rate, it
would probably be more appropriate to consider the efficiency costs of a
tax base switch for a given degree of inequality.

Although the simulation model used in this book has but a single indi-
vidual per generation, an earlier version of the model, less satisfactory in
several respects than the current version, had three representative mem-
bers per cohort, differing in ability levels. In that model (see Auerbach
and Kotlikoff, 1983a) the degree of progressivity of a consumption tax
was chosen to deliver the same degree of lifetime wealth inequality as the
progressive income tax.

This analysis resulted in little difference in the resulting rate structure
progressivity across tax bases. For example, top lifetime marginal income
tax rates were 0.24, 0.34, and 0.43 for the poor, median, and rich indi-
viduals, respectively, in the long run, while they were 0.34, 0.54, and 0.71
under the consumption tax. Given that consumption tax rates, unlike
those of the income tax, are expressed on a “tax exclusive basis” (i.e., as
a fraction of consumption, not gross expenditures on consumption), these
rates are not directly comparable to those of the income tax unless they
are adjusted. Expressing these three rates on a “1ax inclusive basis” (i.e.,
as a fraction of consumption plus taxes) yields top rates of 0.25, 0.35, and
0.42, respectively, which are virtually identical to those of the income tax.

These findings suggest that equity considerations would not greatly af-
fect the ranking of tax bases arrived at in this chapter, but for several
reasons caution is still advisable. First, these results do come from an
earlier model, one that had fixed labor supply and less realistic age-earn-
ings and age-consumption profiles. Second, and perhaps more impor-
tant, rich and poor individuals may differ systematically in dimensions
beyond ability. Empirical evidence suggests, for example, that the rate of
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time preference may be substantially higher for low-income individuals

(Hausman, 1979; Lawrence, 1986). Finally, and perhaps most important

in this context, is the exclusion of bequests in these models.

Empirical evidence suggests both that bequests represent an important
component of national wealth (see Kotlikoff and Summers, 1981) and
that the wealth elasticity of bequests is substantially above one (Menchik
and David, 1983). In a setting with significant intergenerational transfers,
switching from income to wage or consumption taxation can have quite
different effects on inequality than those considered here. Indeed, the im-
plicit taxation of individuals with vast inherited wealth via the consump-
tion tax was a goal of one strong proponent (Kaldor, 1957). As stressed
in Chapter 2, the bequest mechanism is still poorly understood, and more
research in this area is required before the welfare effects of progressive
taxation can be analyzed satisfactorily.

CHAPTLER 9

Investment incentives

Chapters 5 and 8 analyzed the effects of tax reform on economic behav-
ior. The reforms studied included changes in the tax base and changes in
the degree of progressivity of the rate structure for a given tax base. In
comparison with such tax reforms, the introduction of investment incen-
tives may appear to be a rather minor modification of an existing tax
structure. Such is not the case. One of the central messages of this chap-
ter is that changes in investment incentives can fundamentally change the
nature of the tax base. For example, introducing 100 percent expensing
of new investment in the presence of an income tax transforms the effec-
tive tax base from income to consumption.

That the government can effectively introduce a consumption tax by
altering investment incentives is one of the lessons of this chapter. Another
is that the government can redistribute resources across generations with-
out any direct transfer by using investment incentives or the tax rate on
business profits to induce stock market revaluations. A third feature of
investment incentives is that they can be self-financing over the long run.

The distinction between savings and investment incentives provides a
useful starting point for this discussion. Investment incentives treat newly
produced capital more favorably than existing capital. A consequence of
this discrimination against old capital is that it will fall in value relative
to new capital. Thus, investment incentives directly alter stock market
valuations, whereas savings incentives do not. Since revaluations in the
asset (stock) market also arise because of adjustment costs, it seems nat-
ural also to include adjustment costs in the discussion of asset revalua-
tions in several of this chapter’s simulation exercises. In addition to sim-
ulations comparing savings and investment incentives with and without
adjustment costs, the chapter presents simulations in which savings and
investment incentives are deficit financed as well as simulations in which
investment incentives are gradually phased in.

The principal findings of this chapier are

Investment incentives represent a shift from income to consump-
tion taxation, while savings incentives represent a shift from
income (o0 wage taxation.

127
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Investment incentives can dramatically alter stock market values.
Such revaluations are dampened somewhat by assuming sig-
nificant adjustment costs. :

Investment incentives, even those financed by short-run increases
in the stock of debt, significantly increase capital formation
in life cycle economies.

Deficit-financed investment incentives can be self-financing for
particular, but not unreasonable, parameterizations of neo-
classical life cycle growth models.

The underlying explanation of the relative efficacy of investment
as opposed to savings incentives in stimulating capital forma-
tion in life cycle models is that investment incentives redis-
tribute from the old to the young via asset (stock) market
revaluation.

A. Distinguishing savings and investment incentives

In closed economies, saving and investment represent, respectively, the
supply of and demand for new domestic capital. Saving incentives shift
the supply curve for new domestic capital, while investment incentives
shift the demand curve. The basic public finance equivalence theorem -
that the real effects of a tax (subsidy) are independent of who nominally
pays the tax (receives the subsidy) - applies equally well to the market for
new capital. Hence in closed economies, saving and investment incen-
tives do not represent conceptually distinct policies, and the real effects
of taxes or subsidies are the same whether applied to saving or the de-
mand for new capital, investment.

Although economically meaningful distinctions between saving and in-
vestment incentives do not arise, there are meaningful distinctions be-
tween policies that affect savings, the sum of past and current saving, and
those that directly affect only current saving, or, in equilibrium, current
investment. Policies that distinguish new capital from old are denoted
investment policies, while those that do not are labeled savings policies.
Although both types of policies alter marginal incentives to accumulate
new capital, investment incentives can generate significant inframarginal
redistribution from current holders of wealth to those with small or zero
claims on the existing stock of capital. In the context of the simulation
model, this redistribution runs from the elderly to younger and future
generations. The direction of the intergenerational transfer generated by
investment incentives is the same as that associated with switching from
wage to consumption taxation. Indeed, an easy way to explicate invest-
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ment and savings incentives is to clarify their relationship to consump-
tion and wage taxation.

We have already indicated in Chapter 5 how a consumption tax and a
tax on labor income differ primarily because of their effects on the holders
of existing wealth at the time of their introduction. Even though each has
a nondistortionary impact on new saving and investment decisions, the
labor income tax is typically less efficient than the income tax, in part,
because it provides a windfall to the initial elderly by eliminating taxation
of income on preexisting capital, that is, capital that was accumulated
in the past. The consumption tax, in contrast, reverses this windfall by
increasing the tax burden on old wealth. In this way, the tax incentive
for capital formation under the consumption tax is “targeted” at new
capital accumulation.

Although it may at first appear quite surprising, savings incentives as
typically observed in the United States and other countries are structur-
ally equivalent to shifts from income taxation to labor income taxation,
while investment incentives are structurally equivaient to shifts to con-
sumption taxation. For the same reason that consumption taxes are more
efficient than labor income taxes, investment incentives are more efficient
than savings incentives.

l. Structural equivalences

a. Savings incentives: Consider first a savings incentive policy. This is
any type of policy aimed at encouraging an increased supply of funds for
investment. The crucial feature of savings incentives is that they do not
distinguish new from old capital. Most such policies involve either a re-
duction in the rate of tax on the income generated by savings, or a tax
deduction for savings itself.

Examples of rate reductions in the United States are favorable capital
gains tax rates, the tax exemptions granted holders of municipal bonds,
and, for a brief period after the 1981 tax legislation was passed, bank sav-
ings accounts called “all savers’ certificates.” Examples of deductions for
savings are Individual Retirement Accounts and Keogh plans. Clearly,
the former involve a movement in the direction of labor income taxation,
since the return to capital is being removed from the income tax base. The
latter appear to resemble a consumption tax approach, since the saver
receives a deduction from the income tax when establishing the account
and pays a tax on the entire subsequent withdrawal when the funds are
spent on consumption. Such is not the case, however, because the savings
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for desirable new tax incentives. For the purposes of this analysis, the
assumption that investment incentives are available only to new capital
is maintained.

The economic effects of investment incentives can be illustrated by a
government policy that permits each investor to expense (deduct) a cer-
tain fraction of the cost of new investment. Except for the distinction
between a deduction and a credit (which is trivial under a proportional
income tax), this is precisely what investment tax credits do. Although
accelerated depreciation is more complicated than expensing, both share
the salient characteristic of reducing the present value of the investor’s
tax burden through increased deductions.

Consider the impact of a program of partial expensing of new invest-
ments on the budget constraints of old and young individuals in the two-
period model. If z is the fraction of investment that can be expensed, the
saving of the young individual can be written as

Aia=W(1-1)+124,1-C,,. 9.8)

The accumulated value of this investment in the second period, which is
used to finance second-period consumption, equals the return to capital,
after capital income taxes, plus the value of the capital itself:

Cov1=qA 1 +rAi(1-71), 9.9)

where q is the price at which old (previously expensed) capital goods can
be resold. Heretofore, this term has not appeared in our analysis; we have
implicitly assumed it to be 1. But once investment incentives are present,
this is no longer an appropriate assumption, since old and new capital are
no longer perfect substitutes because of their differential tax treatment.

New capital goods (new invesiment) have a pre-tax (before-expensing)
cost of 1, but a net, after-tax (after-expensing) cost of | — 7z per dollar
of capital purchased. A simple arbitrage relationship dictates that the
net of tax (stock) market value of comparable existing old (previously
expensed) capital goods must be the same. A company that has one dol-
lar of existing capital must be worth the same amount as one with 1 — 7z
dollars of cash, since that amount of cash is just sufficient to purchase a
comparable piece of capital.! Stated differently, a young saver must be

! A similar tax capitalization effect is associated with the 1axation of land (Fcldstein, 1977;
Calvo, Kotlikoff, and Rodriguez, £979; and Chamley and Wright, 1986) and dividends
(Bradford, 1981; King, 1977; and Auerbach, 1979a, b). The relationship between the cap-
italization of investment incentives and dividend taxes is discussed in Auerbach (1983b).
Because we have only one level of iaxation, not the “classical” system of two separate
corporation and individual income taxes, dividend tax capitalization is absent. The eco-
nomic effects, however, are similar.

-
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indifferent between (1) investing in a new unit of this ecconomy’s single
commodity (wher¢ “new” means not yet expensed) and (2) investing in an
old unit of the single commodity (where “old” means it can no longer be
expensed). Indifference requires that the price of old capital equals 1 — 7z,
the after-tax cost of investment in new capital. Hence, the markel value
of old capital, q, is 7z less than the market value of new capital.
Substituting this value of ¢ into (9.9) and combining (9.9) with (9.8)
yields the two-period budget constraint of a young individual alt time /:

Cyl+COl+l/[|+’I+l(1_7)/(l"'72)]= Wi(1-1), (9.10)

which is equivalent to a reduction in the tax rate on capital income from
7 to 7(1-2)/(1—72). Alternatively, it has the same impact as the com-
bination of a consumption tax at the tax-inclusive rate rz, combined with
an income tax at rate 7(1—2)/(1—72).2 If z equals 1, 100 percent expens- -
ing, the tax structure is equivalent to a labor or consumption tax from :
the perspective of the young at time . Note that although capital income
taxes are still collected, the subsidy to the purchase of capital offsets, in
present value, the capital income tax, leaving a zero effective tax on cap-
ital income.
For the older individual at time ¢, the budget constraint becomes

C(),=qA,+’A'(l_T)=(I—TZ)A][l+r,(I—T)/(I“TZ)], (9.1])

which is, again, equivalent to that imposed by a combination of an in-
come tax at rate 7(1—z)/(1 — 7z) and a consumption tax at the tax-inclu-
sive rate 72.

Thus, encouraging capital formation in this manner rather than through -
a reduction in the capital income tax rate imposes an additional tax on
existing assets at rate 7z, just as a consumption tax imposes a tax on exist-
ing assets relative to the labor income tax. One should think of a partial
expensing scheme as a combination of a reduction in the income tax and
the introduction of a consumption tax. Indeed, a system of full expens-
ing, with z=1, is in effect identical to a consumption tax.? This can be

2 To see this, note that the price of consumption goods in terms of wages equals the product
of | -7, and I —r,, where 7. is the tax rate on consumption (measured tax inclusively)
and r,, is the 1ax rate on labor income; and (1= 72)- 1= 7(1 =)/ (-1} =(1—7).

3 This last equivalence does not depend on the assumption that capital does not depreciate.
In a model with depreciable capital, the same result would be true il there were normal
depreciation allowances for replacement investment plus immediate expensing ot all
new net investment. This general result was discussed by the Meade Commiittee (1978) in
the United Kingdom and has been applied by Hall and Rabushka (1983) in their pro-
posal Tor a flat rate consumption tax for the United States. They proposed to atiain a
consumption tax by combining a labor income tax and a tax on business income with
immediate expensing ol investment.
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136 Dynamic fiscal policy

where mpk, is the real marginal product of capital. Hence, a mechanism
through which expectations aftect investment is introduced. Supposc it is
expected that the capital income tax will be eliminated one period hence.
This will drive up g, ,, as investment in period ¢ + 1 rises in responsc. But
this, in turn, makes the current holding period yield on real capital too
high. Equilibrium is reestablished by an increase in current investment, and
a higher value of g,. Without adjustment costs, much more of Lhe increase
in investment would occur in period ¢ +1, since ¢ would never change.

Note that things would turn out quite differently were an investment
incentive in period ¢ +1 to be announced in period . Although this will
increase period ¢ +1 investment, it could easily reduce g, ., substantially
via the term 7,z, requiring a lower equilibrium value of g, and thereby
discouraging investment in period . The effect of adjustment costs is to
cushion the period / impact on investment. In the absence of adjustment
costs there could be very substantial disinvestment in period ¢ as inves-
tors respond to the anticipated capital loss (the anticipated fall in g,
due to the increase in 7,2).

C. Simulation results

1. The impact of tax incentives on investment

The following simulations serve to illustrate the various points made
above. We consider combinations of two types of policies: reductions in
the rate of capital income taxation and increases in the fraction of invest-
ment that may be deducted as an expense.

Four policy simulations are presented in Table 9.1, two with adjust-
ment costs and two without, Columns 1 and 3 report, respectively, the
results of removing the capital income tax component of the income tax
and of providing full expensing. Both simulations assume no adjustment
costs. The initial steady state is our base case economy with a 15 percent
income tax and no expensing or government debt. In column I, annual
budget balance is maintained by changing the labor income tax rate, while
budget balance in column 3 is maintained by adjusting the income tax
rate. As should be clear from the discussion above, these are just the
basic simulations presented in Table 5.2 for transitions to the labor in-
come and consumption taxes, respectively. The market value of assets is
different under expensing and the consumption tax only because of dif-
ferences in the units of measurement, as already discussed.* Columns 2

4 In addition, the measured rate of interest differs slightly. Since the consumption tax
is “prepaid” at the firm level under an expensing regime, the rate of interest received
by savers is measured in net of tax dollars. Under a consumption tax, the interest rate
would be measured in pre-tax dollars. There is no ditfercnce in the two measures when

B
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Table 9.1. The impact of adjustment costs: switch from IS percent
proportional income tax to specified tax regime

Elimination of capital

income taxation Full expensing

Initial

steady state b=0 h=10 b=0 b=10
r 6.7 6.7 6.7 6.7

q 1.0 1.085 1.000 1.085
S/Y 37 35 37 35
Transition year 2

r 6.6 6.4 6.9 6.1

q 1.000 I.114 0.840 0.9%
S/Y 5.2 4.0 9.0 6.0
Year 5

r 6.5 6.4 6.6 6.1

q 1.000 1.112 0.842 0.982
S/Y 5.0 4.0 8.2 5.8
Year 10

r 6.4 6.4 6.3 6.0

q 1.000 1.110 0.844 0.974
S/Y 4.7 39 7.2 5.5
Year 150

r 6.3 6.3 5.7 5.7

(( 1.000 1.100 0.850 0.935
S/Y 4.0 36 4.4 4.0

and 4 rcport results for the corresponding transitions in the presence of
adjustment costs, with the parameter b set equal to 10.% This value of
b implies that 5 percent of steady state investment expenditures are allo-
cated to adjustment costs. It is on the low end of the range of empirical

the tax rate is constant over time. Should it rise (fall), however, the interest rate under an
expensing scheme wﬂl be lower (higher) than under the eyuivalent consumption tax; only
the first measure will take account of the price-level cffect caused by the change in tax
rates.

It is readily shown thal the two tax rates are related by the expression

(|+r,“)=u+r,")<'+¢'->.
1+7,

where 1 is the tax-exclusive tax rate and r€ and r* are the interest rates under expensing
and the eyual-revenue consumption tax.

Ior the adjustment cost simulations, we assume that the policy change in year 1 occurs
after purchases ol old capital from the dying generation have taken place. Thus, the ini-
tial change in g oceurs at the beginning of period 2.

[
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Figure 9.1. The impact on Q of savings and investment incentives with
and without adjustment cosls.

estimates, but there is reason to suspect that such estimates are biased
upward.é

For selected years of each transition, Table 9.1 presents the intercst
rate, r; the ratio of market value to replacement cost of the capital stock,
q; and the net national savings rate, S/Y, which equals the increase in the
capital stock (at replacement cost) as a fraction of income.” Values for ¢
and interest rates in the first 10 years under each transition are graphed
in Figures 9.1 and 9.2, respectively.

Consider first the impact of adjustment costs on the steady states of
each of the three tax systems considered here. Although steady state in-
terest rates are not substantially affected by the presence of adjustment
costs, this does not mean that steady state capital-output ratios are insen-
sitive to adjustment costs. Since ¢ is higher with adjustment costs, the im-
plied marginal product of capital must be too (see equation 9.13); there-
fore, the capital-output ratio must be lower. This is confirmed by the
lower savings rates in each case.

¢ See Auerbach and Hines (1986).

! During period | there arc unanticipated capital gains, so that the ex-post interest rate and
saving rale are nol a reflection of perfect foresight behavior. To maintain comparability
we Lherefore present resulls slarting in year 2,
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Figure 9.2. The impact on interest rates of savings and investment in-
centives.

In the transitions from the initial tax system to either of the two al-
lernative tax regimes, there are additional differences arising from ad-
Justment costs. Under the capital income tax cut, g rises initially by 2.7
percent as investment increases. This smoothes the increase in capital in-
tensity relative to the case of no adjustment costs; the saving rate rises by
much less in the first year and is below that in the no-adjustment cost case
throughout the first 10 years of the transaction. At the same time, interest
rates drop more quickly because the anticipated decline in ¢ means cap-
ital losses must be subtracted from the marginal product of capital in
determining the overall yield on assets. This reduced return (o saving
further contributes to the smoothing of the investment increase.

The switch to expensing has a more dramatic eflect, with or without
adjustment costs; we know this from the previous consideration of the
consumption tax. The drop in g that occurs without adjustment costs be-
cause of the tax distinction between new and old capital is partly, but
not completely, oftset in the presence of adjustment costs by the increase
in the belore-tax cost ol capital goods that comes from the rise in invest-
ment. Were adjustment costs zero, ¢ would have rallen by 0.16 between
the initial steady state and period 2. With adjustment costs the fall in g
is 0.095. Hence, the presence of adjustment costs dampens by two-fifths
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the fall in g. As in the previous case, the saving rate rises in period 2 by
a much smaller amount with adjustment costs, the coincident increase
in labor supply outweighs the depressing effect of the initial increase in
saving on the interest rate.?

Finally, for each of the tax reforms analyzed, the long-run increasc in the
saving rate is proportionately smaller in the presence of adjustment costs.

D. Announcement effects

Another way of demonstrating the importance of adjustment costs is to
consider the impact on investment of expectations of a tax change. From
Chapter 5 we know that an expected reduction in capital income taxes will
encourage saving and investment today, and that an expected consump-
tion tax will have the opposite effect. We argued above that each of these
effects will be mitigated by adjustment costs. Table 9.2 confirms this hy-
pothesis. It presents simulations of economic behavior in response to tax
changes to begin in five years.

The same two tax changes presented in Table 9.1 are considered with
and without adjustment costs. The only difference is that during the first
five years of the transition the original tax regime remains in place. Re-
member, however, that g is measured at the beginning of the period, be-
fore any tax changes of that period occurs, while interest rates and saving
are measured at the end. Thus, for example, the high level of saving in
year six under the expensing regime directly affects the value of g in year 7,
which is also the first year in which g includes the implicit tax on old assets.

The impact of the delayed implementation of a tax change depends on
the change considered. For a removal of capital income taxes (switching
to an effective wage tax base) saving increases immediately in anticipa-
tion of the higher after-tax returns that will soon be available. Absent ad-
justment costs, the saving rate rises from 3.7 percent to 6.8 percent in year
S; with adjustment costs, the increase is much smaller, from 3.5 percent
to 5.1 percent. In each case, however, both the saving rate and g peak at
the end of year 5, when adjustment costs may still be expensed and labor
supply has yet to be discouraged by the switch to labor income taxation.

In contrast, delaying the switch to full expensing (switching to an effec-
tive consumption tax base) causes current saving and investment to fall. As
predicted, the decline in saving is more severe without adjustment costs,
as is the jump in saving occurring in year 7, once expensing is provided.
In year 6, with and without adjustment costs, the intcrest rate actually
becomes negative. This is due to the capital losses that will occur with the

* This temporary increase in labor supply comes aboul because leisure and consumption
are complementary goods. As households save more to take advantage ol high intcrest
rates, lhey are also led 10 work more.

N
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Table 9.2. Announcement effects: switch in year 6 from IS percent
proportional income tax to specified tax regime

No capital income tax Fult expensing
Initial
steady state h=0 h=10 bh=0 bh=10
r 6.7 6.7 6.7 6.7
7 1.000) 1.085 1.000 1.085
S/Y 37 3.5 3.7 3.5
Transition year 2
r 6.8 7.0 6.6 6.6
q 1000 1.110 1.000 1.079
S/Y 5.8 4.6 2.5 3.2
Year 5
r 6.7 7.0 6.7 6.6
q 1.000 1.122 1.000 1.075
S/Y 6.8 5.1 1.8 3.0
Year 6
r 6.4 5.1 —10.3 =2.0
q 1.000 1.126 1.000 1.074
S/yY 5.0 4.0 9.0 5.9
Year 7
r 6.4 6.3 7.0 6.2
q 1.000 1.113 0.838 0.988
S/Y 4.9 4.0 8.8 . 5.9
Year 150 )
r 6.3 6.3 5.7 5.7
q 1.000 1.100 0.850 0.935
S/Y 4.0 3.6 4.4 4.0

introduction of expensing at the period’s end. The change in interest rates
is much less severe with adjustment costs, since the contemporaneous rise
in investment reduces the magnitude of these capital losses.

Figure 9.3 shows the paths for g in the presence of adjustment costs
for each of the four tax experiments considered.

E. The impact of disguised wealth taxation

1. Are wealth taxation and increased investment compatible?

We conclude this chapter with two examples that illustrate how easy it
is to be confused about the real effects of investment incentive policies,
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Figure 9.3. The impact on Q of immediale and S-ycar preannounced
savings and investment incentives with adjusiment cosis.

particularly the disguised wealth taxes they represent. Suppose the ini-
tial tax system had accelerated depreciation to the point where, as in the
above simulations with full expensing, the effective tax rate on new in-
vestment was zero. Suppose, also, that the government, perhaps decrying
the reduction in corporate tax collections, proposed to increase the rate
of capital income taxation. What would the effects be? The intuition that
asset owners would not like such a proposal is quite sound. But would it
also hurt business investment and, more generally, economic efficiency?

On the contrary, such a policy is equivalent to a capital levy, a one-
time tax on existing wealth, which allows a reduction in future distor-
tionary taxes on labor income. In terms of the two-period model dis-
cussed above, the constraints facing young and old with full expensing
(z=1) and with different statutory rates of tax on capital and labor in-
come, 7, and 7, respectively, are

Cy/+C0/+l/“+’/+l)=W/“_TW) ‘ (9.14)
Co=qA+rA(l-1)=(-1)A(+r). 9.15)

An increase in 7, has no eflect on the effective tax rate on capital income,
which is still zero; it simply reduces g, and with ¢ the value of existing

|
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asscts. This reduction reflects the capitalization of an increase in the tax-
ation of the guasi rents from existing capital that will be collected in the
future. These 1ax revenues will enable the government to lower labor in-
come taxes. The result will be a long-run increase in welfare for two rea-
sons: the intergenerational transfer from old to young and the reduced
distortion of future labor supply decisions.

For example, under a simulated increase (without adjustment costs) in
the capital income tax from 15 percent to 50 percent in the presence of
complete expensing, with the wage (ax adjusted 1o keep revenues con-
stant in each ycar, the wage tax will eventually drop from its initial value
of 15 percent 10 below 4 percent, the wealth-equivalent measure of steady
state utility will increase by 7.5 percent, and the long-run saving rate will
increase from 4.4 percent to 5.9 percent. However, all those over adult
age 15 (35) at the time of the capital levy are made worse off. Thus, a pol-
icy that may appcar to be good for equity and bad for savings and effi-
ciency is, actually, quite the opposite.

2. Self-financing business tax cuts

A popular notion of U.S. “supply siders” of the early 1980s was that tax
cuts could be self-financing; everyone could be better off. It has been
known by economists for well over a century that it is possible to raise
tax rates so high that revenue decreases. At such high rates the marginal
cost of a dollar of revenue from raising taxes is infinite, since such an in-
crease in revenue is not possible. Conversely, lowering tax rates raises
revenue. At the same time, taxpayers’ real income increases, so everyone
wins.

Although there is no serious evidence to suggest that such a situation
prevails in the United States, given the current level of tax rates, it is not
hard to find investment incentive policies that scem to generate the “sup-
ply side, frec lunch” result. Consider, in our model without adjustment
costs, an economy with an initial income tax rate of 30 percent and no
expensing. Suppose the government introduced a policy of 50 percent ex-
pensing (2= 0.5) and for 20 ycars kept the tax rate at 30 percent and fi-
nanced any shortage of revenue by issuing debt. If, at the end of the 20-
year period, the government resolved thercafter to maintain constant the
level of debt per capita by adjusting income tax rates, how much would
these rates have to rise 1o allow a servicing of the debt? The answer is that
they would not have to rise at all, and indeed they would have to fall 1o
prevent the accumulation of a government surplus! The long-run, sus-
tainable tax rate would be 29.3 percent, beginning in year 21, which is be-
low the initial 30 percent income tax rate.
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Lest it be thought that a free lunch has really been identified, one should
remember than an investment incentive is equivalent in its cflect to a cut in
the income tax rate combined with a consumption tax increase that keeps
the labor supply distortion unaffected. What we have found is that the con-
sumption tax increase is slightly more than enough to finance the income
tax decrease. This indicates that the distortion to saving can be reduced
without increasing the distortion to labor, while at the same time running
no long-run deficit. But there is a tax increase included in the package,
on consumption. Initial elderly and late middle-aged shareholders will
hardly find the tax policy beneficial or even innocuous since they will suffer
a capital loss on their shares of stock. Once again, it is important to see
the equivalences of different tax structures. The study of investment in-
centives obviously requires an understanding of simple principles of tax
incidence.

CHAPTER 10

Social security

After defense, social security is the largest program in the U.S. federal
budget. For more than half of U.S. working-age households, social secu-
rity taxes exceed personal income taxes. Further, for most elderly U.S.
households, the future payments they will receive from social security
constitute their most valuable asset, with the possible exception of their
house. Although this major U.S. fiscal institution has been highly suc-
cessful in providing income security to the elderly, it has been criticized
for reducing U.S. savings (Feldstein, 1974b), exacerbating the trend to-
ward early retirement (Boskin and Hurd, 1978), and possibly distorting
labor supply decisions (Auerbach and Kotlikoff, 1985b).

As is well known, the social security system is not funded; its financial
assets at any point in time amount to only a trivial fraction of the fu-
ture payment obligations of the system. The true source of funds to meet
these future obligations is the social security tax contributions of future
workers. The unfunded, “pay-as-you-go” method of financing social se-
curity is an implicit form of deficit finance that has transferred immense
sums from current younger and future generations to current older gener-
ations as well as recently deceased generations. As described in Chapter 6,
such intergenerational redistribution reduces savings in life cycle models
because of generational differences in marginal consumption propensities.

The social security system’s earnings test raises concerns about whether
social security induces early retirement, Although social security partic-
ipants are generally eligible to start receiving benefits at age 62, these
benefits are “earnings tested” in the sense that benefits beyond a speci-
fied “exempt amount” are reduced 50 cents on the dollar for every dollar
earned until benefits are totally exhausted.

The combined employer-employee payroll tax used to finance U.S.
social security retirement and disability benefits is greater than 10 percent.
Given the rather complex linkage between social security tax payments
and eventual benefits, it may well be that most U.S. workers believe that
marginal social security tax payments provide no marginal benefits; that
is, paying additional social security taxes, like paying additional income
taxes, provides no additional individual-specific benefit. In this case, the
greater than 10 percent payroll tax may be greatly increasing the distortion
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of labor supply associated with the tax system since such distortions rise
with the square of combined effective tax rates.

This chapter considers the impact of social security on savings and its
potential distortionary impact on labor supply. The impact of social se-
curity on retirement is not considered here because of the difficulty of
including nonlinear budget constraints in what is already a fairly com-
plex simulation model.

The principal findings of this chapter are as follows:

In its ability to crowd out savings, an unfunded social security
system is equivalent to cutting taxes significantly for an cx-
tended period of time and, thereby, running substantial offi-
cial budget deficits. '

An unfunded social security system with a 60 percent benefit to
earnings replacement rate reduces the simulated long-run level
of capital in the base case economy by 24 percent.

For the base case economy, the welfare loss to generations living
in the long-run steady state with a 60 percent social security
replacement rate is 6.02 percent of full-time resources.

The failure to link marginal social security taxes to marginal so-
cial security benefits significantly increases labor supply dis-
tortions.

Greater than proportional linkage of marginal social security taxes
to marginal benefits could substantially reduce labor supply
distortions and generate quite large efficiency gains.

A. Social security and savings

1. Conceptual issues

The impact of introducing an unfunded social security system in a life
cycle model can be easily understood by adding social security to the sim-
ple two-period model of Chapter 2. Let B, stand for the social security
benefit paid to a member of generation ¢ —1 who is old at time ¢. At time
¢ the budget constraint for each elderly individual is

Co,=A,(14+r)+8B, (10.1)

where A, are private assets per old person at time t. For young individuals
born at the beginning of period ¢, the lifetime budget constraint is

Cy.l+C0,l+l/(l+rl+l)= W,(l‘— 9,)+B,+|/(l+r,+,), (10-2)
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where O, is the social security tax rate at time ¢. Assuming a constant n
percent population growth rate, the formula for the economy’s capital
stock per young worker is now

K,+|=A,+|/(1+")=[W,(I—G,)~C,.,]/(l+n) (10.3)

Since the social security system is financed on a pay-as-you-go basis, so-
cial security tax revenues per young worker must equal benefit payments
per young worker:

B,=©,W,(1+n). (10.4)

Combining equations (10.2) and (10.4) and considering steady state values
(indicated by ") gives

C,+Co/(1+ )= W1 —(F—n)8/(1+F)). (10.5)

From (10.5) and ignoring for the moment potential general equilibrium
effects on the values of W and #, one can see that introducing unfunded
sacial security lowers the steady state level of lifetime resources if the
interest rate exceeds the growth rate. This is intuitive; in the steady state
cach worker hands over 6W to social security when young and receives
back OW(1+ n) when old. The benefit received when one is old exceeds
the tax payment made when one is young by the growth rate because there
are 1+ n younger workers contributing at any point in time for every
older beneficiary. However, if the interest rate exceeds the growth rate,
the present value to a young worker of the old age benefit is less than the
tax payment made when one is young.

When r exceeds n, as in our simulation model, initial young and future
generations are worse off not only because the return they receive on their
social security tax contributions is less than they could have received had
they invested these funds in the private economy, but also because the
policy of running unfunded social security crowds out capital formation,
lowering through time the pre-tax wage. As in the case of tax cuts, the
crowding out process under unfunded social security involves an initial
increase in national consumption.

The consumption of the initial elderly generation increases because this
generation receives benefits without having to pay taxes. Equation (10.1)
makes this clear; if, starting at time ¢, B, is raised from zero to a positive
value B, the consumption of the elderly at time ¢, C ,, rises by B since
the marginal consumption propensity of the elderly is unity. If we ignore
for the moment changes through time in benefit levels, tax rates, and
factor rewards, the present value loss to the initial young from this policy
is B(r—n)/(1+r). The young, whose marginal propensity to consume is
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less than unity, will reduce their consumption by a fraction of this pres-
ent valuc loss. Hence, in the initial period in which social security is intro-
duced each elderly individual increases his consumption, mcasured per
young person, by B/(1+n), while each young person reduces his con-
sumption by a fraction of B(r~ n)/(1+ r). Total private consumption in
the initial period therefore increases, and saving is crowded out.

Although each future generation suffers a loss in present valuc of
B(r—n)/(1+r), at any point in time there will always be future genera-
tions that have yet to arrive on the scene and experience this resource
loss. Thus, at any point in time the initial period increase in private con-
sumption will not yet have been fully offsct by reduced consumption of
future generations. This explains why the economy ends up in a new steady
state with a permanently lower stock of savings.

Adding general equilibrium effects to this partial equilibrium story only
reinforces the intergenerational transfer away from future generations.
As the capital stock is crowded out, the wage falls and the interest rate
rises. Those generations that are elderly when interest rates rise benefit
from the greater return on their savings, while the corresponding young
and future generations are worse off because the concomitant fall in their
wages is more detrimental to their economic welfare than the reduced
price of old age consumption reflected in the higher interest rate. In the
case of a two-period model in which the social security tax rate is levied
at time ! at rate © and kept constant thereafter, the first gencration of
young workers benefits from the general equilibrium changes in factor
returns; since the crowding out takes one period to get under way, the in-
terest rate is high when they are old, but the wage this first set of young
workers receive when young is unaffected by the introduction of social
security. In contrast, generations born after the first generation, while
benefiting from higher interest rates, receive lower wages during their ini-
tial working period.

The transitional and long-run crowding out of capital from running
unfunded social security is determined by equation (10.3). If the econ-
omy is Cobb-Douglas as in the example of Chapter 2 with the share of
C, in the utility function equal to 8 and the share of capital in the pro-
duction function equal to «, the formula for the long-run stock of capital
per young worker, K, under social security is implicitly defined by

a—1__
R(l-u)=(1_a){|_ﬁ_é[l_ %]}/(|+H). (10.6)

It is easy to show that the larger is © the smaller is the steady state capi-
tal stock.

s |
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The precise time path of crowding out as well as the precise course of
intergencrational redistribution depends on the course of social security
benefit fevels, which determine, according 1o (10.4), the course of social
sceurity tax rates. If, for example, the government pursues a policy of
gradually raising bencfit levels over a period of time until they reach a
level that is subsequently maintained, then social security may be bene-
ficial to more than the initial generation of elderly. In the U.S. system,
the level of real social security benefits grew at a faster rate than the econ-
omy over the period 1940-80, and, like the initial older generations, most
of the generations that were middle-aged at the time social security was
enacted also received morc in present value in social security benetits than
they paid in social security taxes.

In the United States the discussion concerning the proper level of social
security benefits has focused on replacing, during retirement years, a spec-
ified level of carnings. In terms of this simple model, if the government
specifies a benefit-to-earnings replacement rate of R, then the level of
benefits at time 1 is given by

B,=RW,_,. (10.7)

This rule for setting benefit levels through time also determines the time
path of tax rates by equation (10.4).

2. The relationship of unfunded social security to traditional
deficit finance

In the context of this simple model, unfunded social security could easily
be run as an explicit government debt policy. Suppose that at the initia-
tion of social sccurity the government labels its initial benefit payments
“transfer payments,” but labels its initial and subsequent social security re-
ceipts from young workers “borrowing” rather than “taxes.” In addition,
the government labels benefit payments, with the exception of those made
in the initial period, “principal plus interest payments” on the government’s
borrowing. Let the government also levy a special tax (possibly transfer)
on each clderly generation to reflect the fact that social security benefits
do not correspond precisely to tax payments when young plus interest.

With the new language, the same model, after the initial period, can be
described in the following five equations:

Cl),l=Al(l+’l)—7;
Cy,l+C0.l+l/(]+rl+l)= WI_T,+|/(I+";+|)
K,“‘:—I(W,—C .r)'"Ds.ll/(|+”)

(10.1")
(10.2°)
(10.39)
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T,a=0,W,(+r,)=06, W, . (1+n) (10.8)
D, ,=06,Ww, (10.9)

where 7, is the special old age tax, and D; , is the stock of official govern-
ment debt owed to the public by the social security system. A, is still private
assets, but A, now equals W,_,—C, ,_ rather than W,_,(1-0,_)) -
C, ,—1. A comparison of the above five equations with equations (10.1)-
(10.4) shows that the economy’s real behavior is not altered by the rela-
beling. However, the relabeling makes explicit the debt policy associated
with running unfunded social security; that is, it increases the level of
officially reported debt in period ¢ from zero to D ,.

For the United States, such a change in the labeling of social security
taxes and benefits would have enormous implications for the level of gov-
ernment debt reported to the public. In this case, the amount of addi-
tional government debt that would show up on the U.S. books equals the
sum over all cohorts of the accumulated (at historic interest rates) amount
of social security taxes paid less benefits received. Formulas presented by
Kotlikoff (1979) suggest that for 1986 this number could be as large as $8
trillion (30 X social security tax revenues), which is more than 4.5 times
larger than the 1986 official stock of U.S. debt. Calculations of this kind
should make one wary of relying on official government debt numbers as
indicators of the government’s true policy with respect to intergenera-
tional redistribution.

B. Including social security in the simulation model

In the simulation model, social security benefits are received starting at
age 46 (age 66 in real time) and continue until death at age 55 (age 75 in
real time). As in the U.S. system, benefits are related to an average of
past earnings. The U.S. average is called the average index of monthly
earnings. We use the symbol AIME to stand for the average of earn-
ings over the first 45 years of the life span. Social security benefits are re-
lated to AIME by the replacement rate R. Denoting by AIME;, the level
of AIME of the generation reaching age 46 in year ¢, the formula for
AIME, is
45
AIME, = _E' Wi_asej j(1—1_as+; ;)/45. (10.10)
j2 ‘

W, ;jand /, ; stand for the wage and leisure, respectively, of an individual
age j in year ¢. The benefit received each year until age 55 by the gencra-
tion reaching age 46 in year ¢, B,, is related to AIME, by

~
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B, = RAIME . (10.11)

Since social security is self-financing, annual social security taxes must
equal annual benefit payments:

as 9 )
6, T W, ,(1—1,)/(0+n)"'= 3 B,_;/(1+m¥*/.  (10.12)
i=1 j=t

In the simulation model a value for R is specified, and the benefits of
each generation above the social security retirement age (the age at which
benefits are provided) are determined for each year according to equa-
tions (10.10) and (10.11). Equation (10.12) then determines the time path
of social security tax rates. In each iteration of the convergence algorithm
updated values of AIME,, B,, and O, are calculated.

Workers are assumed to treat social security contributions as marginal
taxes that provide no additional benefits in return for additional taxes
paid. This assumption, which is explored in the next section, seems rea-
sonable when the U.S. social security system is modeled; few U.S. workers
appear to be aware of the complex relationship between taxes paid in
and benefits ultimately received. Understanding this relationship requires
knowledge of the determination of AIME, the nonlinear formula relat-
ing social security’s primary insurance amount (PIA) to AIME, and the
primary and various dependent benefits that one can receive on the basis
of the determination of the PIA. In addition, for many U.S. spouses who
are secondary earners, modeling social security OASI (Old AGE Sur-
vivor Insurance) taxes as marginal taxes yielding no marginal benefits is
factually correct, since such secondary earners will collect retirement and
possibly survivor benefits solely on the basis of their spouses’ contribu-
tions to social security.

C. Simulating the transition to unfunded social security

l. Impact on factor supplies and factor prices

Table 10.] presents simulations of three transitions to an unfunded social
security system with a 60 percent benefit-to-earnings replacement rate.!
The transitions differ with respect to which tax base is used to finance gov-
ernment consumption. In the three cases of income, wage, and consump-
tion taxation the same level of government consumption is financed. In
each of the three simulations, the capital stock falls by 23 units, which is

' The simulations reported in this section assume a slightly larger value lor A in the pro-
duction function given in (3.13). This has a negligible impact on the results.
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Table 10.1. Simulating unfunded social security under different tax bases

Wage rate

Labor supply

Capital stock

Consumption

Wage

Consumption Income

Wage

Consumption Income

Wage

Income

Year of transition

1.02

19.0

18.6

19.1

118
118

115

113

111

95 101

Initial steady state

06
06
1.05
1.05
1.04
1.01

1.03
1.02
1.01
1.01
1.00
0.96

1.01
1.00
0.9
0.9
0.98
0.94

18.5
18.6
18.6
18.7
18.7
19.1

18.2
18.2
18.3
18.4
18.4
18.7

18.6
18.6
18.7
18.8
18.8
19.2

110
97

101
9
97
95
93
81

95
93
91
89
87
75

—_NM TN O
A

1.00
1.00

0.96
0.96

0.93
0.93

19.1

18.8

95 19.3
19.3

78
78

72
72

50
150

19.1

18.8

95

—
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24 percent of the initial capital stock in the income tax steady state, 23
percent of the initial capital stock in the wage tax steady state, and 22
percent of the initial capital stock in the consumption tax steady state.
This long-run crowding out of capital is substantial; in comparison, the
crowding out arising from a five-year 30 percent income tax cut (see Chap-
ter 6) is only 7.3 percent of the initial capital stock in the income tax steady
statc. Although the crowding out process is somewhat faster in this case,
less than half of the ultimate reduction in the capital stock occurs within
the first five years of introducing unfunded social sccurity.

The aggregate supply of labor falls slightly in the first few years of each
simulation. During this period the substitution effects of the additional
work disincentive from the social security payroll tax explain this decline.
In time, however, as capital is crowded out, income effects appear to out-
weigh substitution effects, and the supply of labor begins to increase. Ul-
timately aggregate labor supply in each simulation ends up somewhat
larger than its initial value. Social security’s crowding out leads to a 7
percent drop in the pre-tax wage in the income tax simulation, a 5.8 per-
cent drop in the wage tax simulation, and a 5.6 percent drop in the con-
sumption tax simulation. In all three simulations the social security tax
rate initially equals 9.9 percent and gradually declines to 9.7 percent.
Since cach of the three tax bases is eroded by the crowding out of cap-
ital, non-social security tax rates must increase in each simulation. In
the income tax transition, the income tax rate rises from 15 to 15.9 per-
cent. The tax under the wage tax transition increases from 20 to 21.1
percent; under consumption taxation the rate increases from 18 to 18.9

perccal.,

2. Impact of intergenerational redistribution on welfare

The effects of welfare of introducing unfunded social security in each of
the three initial economies are presented in Table 10.2. For each case the
cohort age 20 at the enactment of the policy is the break-even generation
that is neither harmed nor helped by the adoption of social security. All
initial older generations are better off because of social security, whereas
all initial generations younger than age 20 and all subsequent generations
suffer welfare losses because of the program. Although the welfare gains
to initial generations, measured as wealth equivalents, are small, the wel-
fare losses to generations alive in the long run under social security are
substantial. In the income 1ax, wage tax, and consumption tax econo-
mies, these long-run welfare losses are equivalent to reducing full-time
resources in the initial steady state by 6.02 percent, 6.29 percent, and
4.78 pereent, respectively. Measured as a fraction of initial steady state
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156 Dynamic fiscal policy

1. Modeling social security benefit-tax linkage

Recall that social security affects household behavior through its appear-
ance in the lifetime budget constraint; with the addition of social sccu-
rity under income taxation, the budget constraint (3.4) becomes

45 ]
PVB+ 2 {H [l+r:(l—FS)-I]}[wlel(l_fl-el)(l_ll)_cl]201
=1 =l (10.13)

where w, is the wage per standard labor unit at time ¢, PVB cquals the
present value of lifetime social security benefits, the social security re-
tirernent age is taken to be 45, and 6, equals payroll taxes paid at age .
in an unfunded system, as in a funded system, the government is free to
specify a formula that relates social security benefits to lifetime labor earn-
ings. The fact that, as a long-run proposition, the return paid by social
security on tax contributions equals the economy’s growth rate places
some restrictions on the generosity of the benefit formula, at least in the
long run. It does not, however, restrict the design of the benefit formula
at the margin. Consider, for example, the following simple linear formula
relating the present value of benefits (PVB,) received by generation i 1o
the present value of its social security taxes (PVT,).

PVB;=¢1,'+ )\,- PVT,', (10.14)
where '

45 J
PVT,= % { II [l+r,(l—F,)]"}ejwje,-(l-lj). (10.15)
J=1\s=1

Consideration of (10.14) and (10.15) indicates that this benefit formula
offsets, at the margin, the age j social security tax by the factor X;0;.
Hence, the effective social security marginal tax on age j labor supply is
reduced from ©; to (1—\;)8;, and the payroll tax offset factor at age j
simply equals \;©;.

The benefit formula given in (10.14) is convenient for simulating the
efficiency gains from benefit-tax linkage. With this formula the total ef-
fective marginal labor income tax rate on a worker age s in year ¢ is
75,1+ ©,{1—N\,;), where 7; , is the age s, year ¢, marginal income tax rate,
and O, is the year f social security tax rate. Note that A\, = O is the case of
no linkage, and A\;=1is the case in which the payroll tax offset exactly
equals the payroll tax. We examine each of these cascs below. Another
case examnined here is ¢;=0and \; = PVB,/PVT,. Note that in the stcady
state PVB < PVT,; hence, o is negative if A exceeds PVB/PVT, and it is
positive if Ais less than PVB/PVT,

r
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2. Incorporating benefit-tax linkage in the simulation model

in the simulations considercd below, we examine (1) the case of setting
a,=0 for all i, and \,=PVB,;/PVT,, and (2) the case of setting «, =
PVB,—APVT,, where A is set equal to 1 for all generations. When the
bascline benefit linkage is announced, there are, of course, initial social
security beneficiaries in the model. These initial steady state social secu-
rity recipicnts, who exceed age 45 (65 in real time) at the time of the new
policy, are grandfathered under the old sociat security program; that is,
they are permitted to continue receiving the same benefits they were col-
lecting prior to the change in the benelit formula.

For each worker the present value of his or her benefits is related to the
present value of taxes by the formula:

55 1
PVB, =B .
! '*“6,;«,{11;=0n+r.ﬂu—f,+:)1}

=, + A g 61+jwl+jej(l_ll+j.j)
- 1 i — ’
j=1 ﬂ§=} [1+r,(- TI,s)]
where PVB,, a,, and \, are the present value of benefits, of «, and of A,
respectively, for the generation born in year ¢ 7, ; is the average tax rate

paid by the generation age s in year ¢. Substituting for B, 4 from (10.16)
into (10.12) gives a sequence of equations of the form:

(10.16)

E we,(t—1,,)

0’ agl (l+n)u—l
S5 ] o 45 9,_,,+jw,_a+jej(l—I,_‘H_/-'j) })
= —— ) (mut s _ -
u.—§.:46<|+n> (a’ ! ,2::, {ﬂ;;',[|+r,_(,+x(1—1,_a+_,.,,)]
sS 1 -1 ;
. - . 10.1
{f:z‘“’ n§'=0“+rl—d+5“_':il-a+s,_\')]} ( )

Suppose that the time path of the social security tax rates, the values of
O,, is given. Also assume that either the sequences of «, or A, are set
exogenously according to the policy experiments (1) and (2) described
above. If the time paths of w,, r,, 7, ,, and /, , (which depends on A,_,)
arc also given, the sequence of equations (10.17) for each ¢ can be used
to solve for the endogenous sequence of either «, or A,. In the simulation
model, this sequence of equations plus other equations determining w,,
I, 7.4 and /, , are solved simultaneously. Actually, the values of the
time path of the social security tax rates, the 6,, are also endogenously
determined. The time path of tax rates is set equal to the time path that
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Table 10.3. Efficiency gains from linking social
security benefits to payroll taxes (percent)

Tax regime A=PVB/PVT A=1
Proportional income tax 1.3 7.6
Progressive income tax 2.0 15.1

would be required to finance annual benefits for each successive genera-
tion equal to 60 percent of its AIME. This choice for setting the time path
of social security tax rates ensures that the general scale of the system is
not affected by the particular formula chosen that links individual bene-
fits to individual taxes.

3. Benefit-tax linkage - simulation results’

Table 10.3 reports the efficiency gains from switching from an unlinked
(X =0) social security benefit formula to two alternative benefit-tax linked
formulae. The two formulas have alternative values of A equal either to
1 or to the realized ratio of the present value of social security benefits to
the present value of social security taxes. Two alternative methods of
financing government consumption are considered. The first is a 30 per-
cent proportional income tax; the second is a progressive income tax in
which the marginal tax rate, 7, is a linear function of income:

T,=0.25+0.4Y. (10.18)

Here the LSRA efficiency gain is measured with reference to the initial
(A=0) steady state. In the case that A\=PVB/PVT and government con-
sumption is financed by a proportional income tax, the efficiency gain
is 1.3 percent of full lifetime resources, or more than 2.4 percent of the
present value of actual lifetime earnings (or lifetime consumption since
the two are equal). Since a new generation is born each year, the efficiency
gain is equivalent, in present value, to an annual stream of additional in-
come to the economy equal to 1.3 percent of full lifetime earnings. When
this annual stream is measured as a percentage of GNP, the efficiency
gain is equivalent to permanently increasing GNP by 0.78 percent. To
put the 1.3 percent figure in further perspective, one can compare it to the
comparable efficiency gain associated with a switch from a proportional

! The .simulalions reported in this section assume a slightly larger value for A in the pro-
duction function given in (3.13). This should have a negligible impact on the resubhts.

2
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income tax to a proportional consumption tax starting in the same initial
30 percent income tax and unlinked social security steady state. The gain
from such a policy is 5.3 percent of full lifetime resources. Hence, the
gain from a proportional benefit-tax linkage (A=PVB/PVT) is about
one-fourth of that available from switching to a consumption tax.

The final steady state value of X in this simulation equals 0.13, and the
final steady state payroll tax rate is 9.8 percent. Since the final steady state
income tax rate is 0.29, proportional benefit-tax linkage lowers the effec-
tive 1ax rate from an initial stcady state value of 39.8 percent to a final
stcady state value of 37.4 percent. Setting A= 1 produces a much larger
cificiency gain, 7.6 percent. The effective tax rate, in this case, is reduced
from 39.8 percent to 26.9 percent.

As one would expect, the efficiency gains from benefit-tax linkage are
larger still if a progressive rather than a proportional income tax is used
to linance the same level of government consumption as it would under
the proportional income tax. in the initial steady state the marginal tax
rates associated with the equal revenue progressive tax rate schedule con-
sidered here are 40 percent at age | (age 21), 50 percent at age 25 (age 45),
31 percent at age SO (age 70), and 25 percent at age 55 (age 75). The effi-
ciency gains reported in Table 10.3 from benefit-tax linkage in the pres-
ence of this progressive income tax are 2 percent for A=PVB/PVT and
15.1 percent for A=1. Measured as a percentage of annual GNP, these
figures are 1.2 percent and 9.1 percent.

Table 10.4 contains information about the stock of capital and the
supply of labor for the four economies referred to in Table 10.3. Note
that when A =1, benefit-tax linkage significantly increases the supply of
labor, particularly at the early stages of the transitions. This linkage,
coupled with the LSRA’s tax-transfer policy, leads to substantial long-
run increases in the capital stock. In viewing these numbers, one should
recall that the parameterization of the model is fairly conservative with
respect to the extent of substitution possibilities between consumption
and leisure, both at any point in time and over time. The significant sub-
stitution eifects underlying the results of Table 10.4 appear to reflect the
substantial changes that occur in the relative price of leisure when X is
set equal to 1.

Table 10.5 shows how setting A=1 affects cohort welfare. Note that
without the LSRA, as with the LSRA, the economy’s transition path in-
volves a Pareto improvement, The reduced long-run welfare gain with no
LSRA relative 10 that with the LSRA (1.5 percent rather than 7.6 percent)
reflects the improved wellare of those generations that are initially alive
at the time the A= 1 benefit-tax linkage policy is implemented. The cap-
ital stock is also larger with the LSRA since the LSRA must tax initial
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Table 10.4. LSRA steady state and transitional values of
capital and labor

Proportional Progressive
income tax income tax
Capital A= A=
stock PVB/PVT r=1 PVB/PVT A=1
Year
0 56.2 56.2 394 394
5 56.7 58.7 9.7 42,5
10 57.2 61.7 40.1 46.5
50 58.9 75.0 41.7 67.2
150 58.7 74.4 42.5 66.9
Labor
supply
Year
0 18.4 18.4 16.8 16.8
5 18.6 20.1 171 18.9
10 18.6 20.0 17.1 18.7
50 18.5 19.5 - 170 17.8
150 18.5 19.4 16.3 179

generations to lower their welfare to the value it would have attained in
the absence of the new policy. These taxes lower the consumption of such
early generations and thus account for the larger accumulated saving.

E. Conclusions

The simulations of this chapter suggest that introducing unfunded social
security can substantially crowd out long-run capital formation. Although
unfunded social security doesn’t increase officially reported deficits, the
crowding out can be greater than that arising from sizable long-term tax
cuts that significantly increase the size of officially reported government
liabilities.

The chapter also indicates that there may be significant efficiency gains
in tightening the connection between marginal social security taxes paid
and marginal social security benefits received. Indeed, the simulated effi-
ciency gains are very large in comparison with those obtained from analy-
ses of the gains from structural tax reform. Greatly restructuring social
securily to enhance marginal benefit-tax linkage may be infeasible, at
least in the short run. However, the results suggest that under the current
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Table 10.5. Efficiency gains from social
security benefit-payroll tax linkage, LSRA
versus no LSRA (percent)

Generation born

in year No LSRA LSRA
Welfare gain
=55 0.0 0.0
=25 03 0.0
-10 0.9 0.0
0 1.4 0.0
1 1.5 7.6
10 1.7 1.6
25 1.7 7.6
50 1.6 7.6
100 1.5 7.6
150 1.5 1.6
Capital stock
Transition year
0 56.2 56.2
10 58.6 61.7
50 60.7 75.0
100 60.5 74.5
150 60.4 74.4

Note. A\=1.

U.S. social security system, simply providing annual reports that indif:ale
how a worker's projected bencfits are affected by his or her tax contribu-
tions could increase economic efficiency considerably - perhaps as much
as | percent of GNP on an annual basis.
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CHAPTER 11

Effect of a demographic transition and
social security’s policy response

The remarkable changes in U.S. fertility rates over the past four decades
are having increasingly important effects on U.S. social institutions and
economic performance. Recent elementary school closings, less rapid wage
growth of the young relative to the old, and alarming projections of long-
run social security deficits are examples of the far-ranging implications
of the demographic transition.

Another major swing in U.S. fertility occurred earlier in this century.
The interwar period witnessed a sizable change in childbearing behavior;
but the difference between the postwar peak total fertility rate (the ex-
pected number of births over a woman’s life span as she experiences cur-
rent age-specific birth rates) of 3.7 in 1957 and the trough of 1.7 in 1976
is almost twice the interwar peak-trough differential.! More important,
the previous birthrate changes were cyclical, and the cycles extended only
two decades. In contrast, the current decline in birth rates appears to be
a permanent phenomenon. Under intermediate assumptions of the Social
Security Administration’s activities, the U.S. fertility rate will remain be-
low 2.2 through 2060.2

In the United States, a two-decade-long baby “boom” followed by a
permanent baby “bust” has produced a bulge in the age structure of the
population that will pass into older age groups over the next 50 years. The
elderly (those older than 64) now represent about one-fifth of all adults;
by 2040 they could represent as many as two-fifths of all U.S. adults.?
Given social security’s pay-as-you-go method of finance, the 60 to 125
percent projected increase by 2040 in the ratio of beneficiaries to con-
tributors portends increases in social security tax rates to levels as high as
25 percent.4 Such a rise might have important economic effects, but alter-
native policy choices should be made with a clear understanding of the
full economic implications of the demographic transition.

For example, this potential increase in social security taxes need not

! Board of Trustees, Federal Old-Age and Survivors Insurance and Disability Insurance
Trust Funds, 1982 Annual Report, p. 77.

2 {bid., p. 35.

Y Ibid., p. 79.

4 Ibid., p. 66; see Alternatives Il and 111,
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reduce living standards of future generations. Fewer children per family
implies a reduction in the fraction of a family’s lifetime resources re-
quired for child raising. Reduced expenditures on child rearing permits
households both to consume and to save more in their working years, In
addition, if an important part of the economy’s capital stock is generated
by the accumulation of assets for retirement, then the rise in the ratio of
old to young that accompanies a decline in population growth will lead
to an increase in the economy’s capital-labor ratio and, hence, in the
level of wages. Stated differently, the demographic change means there
are fewer young workers with limited assel accumulation relative to el-
derly individuals with sizable retirement savings.

Despite social security’s financial requirements, living standards in the
next century could also rise because of possible reductions in non-social
security government expenditures and taxes. As a fraction of total aggre-
gate output, other government expenditures could decline if much of the
expenditure is on programs for the young - for example, education. The
importance of these factors can be evaluated only if one makes explicit
assumptions about the response of both private and government behav-
jor to changes in the economic and demographic environment.

This chapter examines the economic effects of a demographic transi-
tion, particularly the interaction of demographics and social security.?
The unsettled nature of social security’s long-term finances certainly pro-
vides ample rationale for this emphasis. Moreover, there is a need for more
information about the general equilibrium effects of demographic change
per se on numerous macroeconomic variables, including savings, interest
rates, wage rates, and non-social security tax rates. Although the United
States is engaged in a dramatic demographic swing, the potential impact
of the baby boom’s baby bust on general economic performance has re-
ceived little atiention. The dearth of research in this area is probably a re-
flection of the difficulty in deriving analytic expressions for the time paths
of economies experiencing complex demographic change.

This chapter opens with a discussion of the 1983 amendments to the
U.S. Social Security Act. The underlying concern here is the impact of
impending U.S. demographic change and the course of U.S. social secu-
rity policy. The next two sections describe the modeling of demographics.
Section D looks at the impact of demographic change on savings and
other economic variables in the absence of social security, and section E
brings social security into the picture. A variety of social security pol-
icy responses to demographic change are considered in section F. These

$ The simulations in this chapter, as in section D of Chapter 10, are based on a slightly
different value of the coeflicient 4 appearing in the production function (3.13).
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include reductions in benefit replacement rates, advances in social secu-
rity retirement age, taxation of social security bencfits, and the accumu-
lation of a significant social security trust fund.

The key findings of this chapter are as follows:

Major swings in fertility rates such as those currently under way
in the United States can have considerable cflect on long-run
factor returns and produce precipitous changes in short-term
saving rates.

Although social security policy has important effects on the sim-
ulated demographic transitions, these effects are of secondary
importance to the long-run level of economic welfare.

Even if payroll tax rates rise dramatically, long-run welfare is
nonetheless substantially higher in the case of a sustained drop
in the fertility rate; while a sustained decline in fertility even-
tually means a larger ratio of elderly per capita, the concom-
itant decline in children per capita means an eventual overall
decline in the ratio of dependents to prime-age workers in the
economy. Long-run welfare is also greater because of the cap-
ital deepening associated with lower population growth rates.

Baby busts require large changes in social security finances. These
must take the form of significant payroll tax increases, sizable
benefit cuts, substantial advances in the social security retire-
ment age, or the accumulation of a large social security trust
fund.

A. The U.S. social security system’s policy responses to the
demographic transition

The 1983 amendments to the Social Security Act contain a number of
significant changes in the system’s current and projected fiscal operations.
These include federal income taxation of half of social security benefits
of high-income recipients starting in 1984, gradual increases in the normal
retirement age from 65 to 67 starting in 2000, and the expansion of cov-
erage to new government workers and to employees of nonprofit orga-
nizations. If fully implemented, these provisions are projected (under in-
termediate [IB assumptions) to close social security’s OASDI (Old Age,
Survivors’ and Disability Insurance), 75-year, open-group deficit, with
little or no need for additional payroll tax increases beyond those cur-
rently stipulated in law.

Although the new legislation has greatly alleviated if not eliminated
OASDI’s short-term cash flow problems, the longer-term financial pic-
ture remains in doublt. There are four important reasons for the continuing

o
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emphasis on the system’s long-term finances. First, even if all aspects of
the new law are actually implemented, economic and demographic con-
ditions close to the social security actuaries’ pessimistic assumptions may
prevail. In this case the QOASDI deficit, expressed as a fraction of taxable
payroll, equals 10.0 percent over the period 2034 to 2058.

Second, most of the long-run financial savings from the new legislation
arise from measures that are scheduled to be implemented. These mea-
sures include increases in the retirement age and the gradual rise, through
inflationary bracket creep, in the fraction of social security recipients
whose benefits are taxed under the federal income tax. If future admin-
istrations and Congress periodically legislate away this bracket creep or
if they delay or eliminate raising the retirement age, the nation will again
face, under intermediate assumptions, significantly higher OASDI tax
rates in the early part of the next century.

The third concern is closely tied to the second. During the period 2000
to 2015, the ratio of the cumulative projected surplus of the OASDI trust
fund to annual benefit payments will rise from 2.3 to 5.4. To put this fig-
ure in perspective, the current ratio of gross U.S. debt to current social
security benefits is roughly 4.5. Since the OASDI trust fund holds its re-
serves in the form of government securities, the 1983 amendments im-
plicitly project social security’s holding of a significant {raction, if not
all, of official government liabilities.

Although such an OASDI investment policy raises questions of its own,
there is the logicaily prior question of whether future politicians will have
the will to preserve a trust fund for future generations that would repre-
sent more than 5.4 years of benefits by 2015 (7.0 years under the 1I-A as-
sumptions). Such a surplus is unprecedented in the history of the pro-
gram; the current OASDI reserve can cover less than 3 months of benefit
payments. Rather than accumulate a large trust fund, future politicians
may dissipate the projected social security surplus by legislating larger
benefit payments, by indexing federal income taxation of social security
benefits, or by reversing the scheduled retirement age increases. There is
another, more subtle way in which this trust fund could be dissipated:
The government could run larger official deficits over this period if it
found the Social Security Trust Fund a ready purchaser of these securi-
ties. From the perspective of the government’s overall deficit policy, such
a program, in the extreme, simply transforms an implicit liability into an
explicit liability and transfers concerns about major increases in payroll
tax rates into concerns about major increases in income tax rates.

The fourth concern about social security’s long-run finances has to do
with the sizable long-term Medicare (H1) deficit projected by the Senate
Finance Committee. Under current law and the actuaries’ intermediate
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I1-B assumptions, the HI deficit will reach 7.9 percent of taxable payroll
by 2030 and rise to 8.3 percent of taxable payroll by 2055.

B. Modeling demographics

We assume that each adult has N children at age 21 and seeks to maxi-
mize the utility of his (her) immediate family, which consisis of his (her)
own utility, given by equation (3.3), but with age now running from 2! to
75 rather than from | to S5, plus that of his (her) children until they reach
adulthood (age 21). The adult’s utility of children is

1 40 -
“c=(—l 7) > f(a—20)(l+6)“"‘2”-(C‘::5’0'+a1;:5’0 1=v/1-e
- =2

o= (11.1)
where f(a—20) is the utility weight given to children aged a—20 and
C,- 20 and /,_,, represent thildren’s consumption of goods and leisure.
The parameters é, p, v, and « correspond to those in equation (3.3) for
any given simulation.

The lifetime constraint facing an adult with children at age 21 is

75 a -1
)) { I1 “+’s(l—7ys)]} [(A= 1)) wee (1-1;) =T,

a=21\s=22

75 a -1
+ 3 {H [l+’s(l_7ys)]} B,

e=ays=22

40 a -1
+ —EZI{ I122[1+rs(l_7ys)]} [(l“Tya)waea—m(l_Ia—ZO)_Ta—ZO]

75 a -1
Z E { H “+rs(l"7y:)]} Ca

a=21 (s=22

40 a ~1
+ E { H [l+rs(l—7ys)]] Ca—20’ “12)
a=21 La=2

where 7, is the gross interest rate, w, is the standard wage rate, e, is the
human capital profile, and 7, is the proportional income tax rate when
the adult is age s. The terms T, and B, represent social security taxes paid
and benefits received, respectively, by an individual age a. Benefits are re-
ceived after age ag. In the individual’s maximization problem, B, are
treated as lump sum payments and receipts (see Chapter 10). The human
capital profile e is normalized so that e; = 1; e, equals zero for a < 12,
and rises linearly from 0.3 at age 13 to | at age 21. After age 21, e, riscs
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and then falls off somewhat following the pattern estimated by Welch
(1979) and discussed in Chapier 3.

Besides the overall budget constraint, we maintain the requirement that
labor supply can not be ncgative, including the labor supply of children.
That is, if the notional demand for leisure, /, exceeds one, the individual
must “retire” for that period, supplying zero labor.

The life cycle nuclear family’s first-order conditions with respect to
consumption and leisure at cach age are given in Chapter 3 for the choice
of the adult’s consumption and leisure.

The first-order conditions for children’s consumption imply

_([1+r01=7,) ]| Sa—20) }7<y,,_w>
Ca—ZO— i[ |+6 ] f(a—2]) Va__2| Ca—ZI» a>2|v

(1.3)

where »; is defined in (3.11). The relationship between children’s con-
sumption and leisure at a specific age is given in (3.9). The first-order
conditions, household budget constraints, and labor nonnegativity con-
straints of the extended life cycle family are solved using the techniques
discussed in Chapter 4. These decisions are recalculated in each iteration

of the simulation model until the perfect foresight equilibrium is obtained.

C. Specitying a time path of fertility change

Fertility change is introduced into the model in the following way. For
a certain period after the beginning of the transition, we exogenously
specify the number of births per adult. Thereafter, a procedure is needed
to make the population’s age structure converge to that of the new steady
state. Constancy ol the birth rate will not suffice, since the perfect reguy-
larity in the birth cycle would perpetuate cohort size differences through
an infinite series of “ccho effects.” In the real world, this happens to a
much smaller extent because births are distributed over parents of differ-
ent ages, but such a solution would be infeasible for a simulation model.
Instead, we assume that, after a specified period, typically 50 years, births
cqual the number born the previous year times the annual population
growth rate of the final steady state. Thus, after 75 additional years at
most, the age distribution of the population stabilizes. This procedure
makes the fertility rates themselves endogenous for a period, and they
may fluctuate somewhat unrealistically for a time. However, experiments
varying the critical date at which fertility rates become endogenous sug-
gest that, as long as the date is well after the posited demographic transi-
tion has occurred, it has little influence on the basic results.
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D. Baseline simulations: the economic effects of a
demographic transition

| Impact on macro variables

This section contains simulation results for two types of demographic
transitions: a sudden and permanent reduction in the birth rate (bust)
and a cycle of decline and increase in the birth rate followed by a perma-
nent drop (“bust-boom-bust”). In the simulations of the bust transition,
the fertility rate drops so that population growth declines from an annual
rate of 3 percent to a stationary level. In the second set of simulations,
which contain the “bust-boom-bust” (BBB) fertility behavior, the birth
rate drops to one child per parent over a 5-year period. For the next 10
years the rate stays constant, after which it gradually rises, reaching its
original level 20 years into the transition. Between years 20 and 35 the
birth rate remains at this high value. 1t then gradually falls again to the
zero population growth fertility rate between years 35 and 45. The birth
rate remains at this level until year 50, after which birth rates are endoge-
nously determined according to the requirement that a flat zero popula-
tion growth (ZPG) age structure achieved by year 125 and thereafter. The
model is given an additional 125 years (a total of 250 years) to reach a
new steady state.

In all of these simulations we have had to introduce the assumption of
a positive government capital stock 10 generate plausible values for the
economy’s capital-output ratio. This was not necessary in the simula-
tions of the previous chapter because of the absence of children. With
the consumption needs of nonproductive children added to the popula-
tion, life cycle behavior based on plausible preference parameters yields
extremely small capital stocks. The inability of the life cycle model, by
itself, to explain U.S. wealth has been pointed out by several authors
(e.g., Kotlikoff and Summers, 1981). This demographics-augmented model
provides further indication of the inadequacy of the pure life cycle model
without bequests to explain observed rates of capital accumulation.

We begin the analysis by examining how the composition of the popu-
lation changes over time for each of these transitions. Table L 1.1 presents
the fraction of the population at different ages during the demographic
transition. The top panel presents data for the bust transition, and the
bottom panel considers the BBB transition. In the bust transition the age
structure flattens smoothly over time until, in year 50, it is essentially flat
and equal to its long-run structure. The bust-boom-bust transition is a
more complicated situation; it starts out like the straight bust, but main-
tains a fairly steep age structure through year 50 because of the rebound

o~
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Table 11.1. Population age structure in (ransition

Bust-boom-bust transiton

Busi transition (by cohort) (by cohort)

Year 1-20 21-40 41-60 61-75 1-20 20-40 40-60 61-75
0 0.50 0.28 0.15 0.07 0.50 0.28 0.15 0.07
20 0.37 0.36 0.20 0.09 0.41 0.33 0.18 0.08
50 0.28 0.28 0.28 0.16 0.40 0.30 0.19 0.11
70 0.26 0.27 0.27 0.20 0.27 0.34 0.26 0.13
110 0.27 0.27 0.27 0.21 0.25 0.25 0.25 0.25
150 0.27 0.27 0.27 0.20 0.27 0.27 0.27 0.20

Table 11.2. Characteristics of demographic transitions without social
security

Bust transition Bust-boom-bust transition

Saving Wage Imerest  Marginal  Saving  Wage  Inlerest  Marginal

Year rate rate rate tax rate rate rate rate tax rate
[ 76 1.00 99 15.0 76 1.0 99 15.0
! 6.1 1.00 9.9 13.0 6.2 1.00 9.8 14.7
5 6.6 1.00 10.0 12.4 6.7 1.00 9.9 12.7
10 7.4 1.00 10.0 1.8 7.7 1.00 10.0 12.1
20 7.9 1.02 7.4 11.6 8.7 1.02 9.3 14.1
50 3.0 1.10 7.3 10.6 4.3 1.04 8.9 1.8
70 -0.01 1.11 7.1 1.3 6.2 1.06 8.3 Y9
110 —-1.5 111 7.1 10.5 -5.0 113 6.9 10.9
130 0.0 111 7.1 10.6 0.0 1.1 7.1 10.7
150 0.0 1.1 7.1 10.6 0.0 1.11 7.1 10.6

in the birth rate. The boom cohort is clearly evident in year 70’ buige in
the fraction of young adults between 20 and 40 and, again in year 110, in
the fraction of the population age 61 to 75. The different time patterns in
age structures in these two cases suggest that large changes in macroeco-
nomic variables will take longer to show up in the BBB transition, but
that the swings in these variables will be larger as the boom cohort moves
through the population.

This intuition is supported by the results of the basic simulations of
the economy without social security (see Table 11.2). In these simulations
we normalize the initial wage rate to unity and set the government surplus
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(capital stock) so that the gross interest rate is approximately 10 percent.
The stock of government capital per capita is held constant throughout
each simulation.

In the bust simulation, wages rise and interest rates gradually fall
throughout the transition in response to the increase in capital per worker
as the fraction of young workers, who own relatively little wealth, de-
creases. The association of capital deepening with lower population growth
rates dates at least from Solow’s (1956) growth model, with its Keynesian
saving behavior. Marginal income tax rates decline because government
consumption per capita is held fixed, but the fraction of the population with
no taxable income - in this case, children - falls through time. Once the
transition has begun, saving rates immediately fall. They then rise through
year 20 to a value above that in the initial steady state. There follows
a decline in saving rates, which reach negative values in year 110. Between
110 and 150 the saving rate rises to its ultimate steady state value of zero.

The initial drop in the saving rate is unrelated to concurrent demo-
graphic changes, which in period one are still unimportant, but is related
to anticipated, general equilibrium increases in future after-tax wages.
The projected increases in budget opportunities produce higher current
consumption and lower current saving. Between years | and 20 the drop
in fertility reduces the number of children and the importance of their
dissaving, that is, consumption; by year 20, the fraction of the popula-
tion between 20 and 60 has increased from 45 to 56 percent, and this
group is doing more saving because of the reduced number of mouths
they must feed. By year 70, however, the decline in birth rates has affected
the size of the young and middle-aged adult-saving population, so that
the only boom group remaining are the aged dissavers. This leads, tem-
porarily, to a slightly negative saving rate.

The BBB transition, as suggested, occurs more slowly and is then char-
acterized by erratic swings in macroeconomic activity as the bulge cohort
ages. The wage rate rises gradually to 1.06 by year 70, rather than the 1.11
of the bust transition. It then overshoots its long-run level as the boom
cohort, with its large accumulated savings of capital, retires. Similarly,
marginal tax rates take longer to fall and undershoot their long-run value.
Saving rates remain positive and quite high through year 70; they then
fall precipitously to —5.0 percent of income in year 110 before converg-
ing to zero. )

2. Welfare effects of demographic transitions

The well-being of individuals alive during either of these transitions ¢an
be compared to that of cohorts who dic before there is any change in
fertility. The method used in previous chapters is to ask what additional
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fraction of lifetime resources an individual in the initial steady state would
have to receive to be as well off as a member of a particular transition
cohort. This approach has some ambiguity in the current context because
the parent’s utility function depends on the consumption and number of
children. Our model does not, however, provide reasons for specified
changes in fertility. Hence, equating a decline in the number of children
with a decline in parental welfare seems rather arbitrary. In a more elab-
orate model that fully described the fertility decision, a decline in the num-
ber of children could be associated with both negative and positive changes
in parental welfare. For example, if children provide pleasure to their par-
ents, but changes in social customs make childbearing more difficult, this
would imply a loss in welfare not present if reduced fertility came about be-
cause of, say, an income effect associated with increased living standards.

This problem is side-stepped by focusing on the welfare adults receive
directly from their own consumption and leisure. The welfare changes of
transition adult cohorts are measured by the increase or decrease in re-
sources (spent on own adult consumption and leisure) that adults in the ini-
tial steady state would need in order to be left with the level of utility from
adult consumption and leisure enjoyed by particular transition cohorts
during their adulthoods. This is essentially the equivalent variation mea-
sure of the change in economic circumstances faced by a transition cohort.

Table 11.3 expresses these welfare effects as a percentage of the life-
time resources of initial steady state cohorts. The cohort born in year
—75 (75 years prior to the date the transition begins) is the last generation
not affected by the transition. The first part of the table, labeled “bust,”
shows the welfare effects of the transition under various fiscal regimes.
The first column corresponds to the basic transition without social secu-
rity discussed above. The drop in birth rates causes a large long-run wel-
fare gain of 12.57 percent, about three-fourths of which is realized by
those born in year —10. The primary reason for this upward shift in wel-
fare is the reduction in children per adult. As we are considering welfare
measured in terms of adult expenditure on consumption and leisure, such
a demographic shift permits a higher level of welfare since adults now
shift a greater fraction of their resources toward their own consumption
and leisure. The corresponding BBB transition, represented in the first
column of the second part of Table 11.3, evidences the same jump in
welfare as birth rate declines, but also displays a temporary welfare drop
associated with the temporary rise in fertility.

E. Including social security in the demographic transition

Consider next the effect of including unfunded social security in each of
these transitions. The baseline model of social security assumes that the
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Table 11.3. Welfare effects of demographic transitions: equivalent
variations as percentage of resources spent on adult consumption and
leisure

Immediate Taxation
Generation No With Immediate increase in Trust of social
born in social social cut in retirement {und security
year security security benefits age policy benefits
Bust
~75 0.00 0.00 0.00 0.00 0.00 0.00
-65 0.02 0.01 -0.16 0.01 0.01 -0.05
-50 0.16 0.12 -0.02 —0.00 0.06 0.08
=25 0.95 0.99 1.50 1.26 0.53 1.18
-10 9.23 9.50 10.61 10.22 10.46 9.88
0 10.33 9.95 11.35 10.87 13.06 10.4]
10 11.32 9.87 11.67 11.03 12.81 10.42
25 12.36 8.70 11.29 10.37 11.97 9.54
50 12.76 71.29 10.46 9.24, 11.07 8.29
75 12.66 6.72 10.09 8.82 10.56 7.79
100 12.57 6.94 10.23 8.93 10.77 71.97
125 12.57 6.94 10.21 - 893 10.78 7.98
150 12.57 6.95 10.21 8.94 10.79 7.99
Busi-boom-busi
=75 0.00 0.00 0.00 0.00 0.00 0.00
-65 0.01 0.01 -0.16 0.01 0.00 -0.05
-50 0.11 0.08 -0.06 -0.04 0.03 0.03
-25 0.63 0.66 1.17 0.92 0.14 0.87
-10 8.54 8.80 9.89 9.51 9.49 9.23
0 2.09 1.46 2.85 2.39 4.37 2.03
10 2.43 1.40 299 2.47 4.51 2.03
25 9.91 9.02 "10.60 10.06 12.30 9.55
50 12.09 9.54 11.67 10.90 12.58 10.23
75 13.03 6.66 10.17 8.88 10.20 7.79
100 12.57 6.84 10.09 8.82 10.42 7.87
125 12.57 6.84 10.12 8.84 10.44 7.89
150 12.57 6.95 10.15 8.88 10.48 7.93

replacement rate is 60 percent and the initial age of benefit receipt is 46
(66). This replacement rate may seem odd given that actual U.S. replace-
ment rates are currently about 40 percent. A 60 percent rate is used to
cover several types of social security benefits not explicitly modeled in
our analysis. These include dependent and survivor benefits, medical ben-
efits. The simulated base case payroll tax associated with the 60 percent
replacement rate assumption is 5.2 percent, which is still quite low relative

iw
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Table 11.4. Characteristics of demographic transitions with social
seeurity

Saving Wage Interest Marginal Payroll
Year rate rale rate lax rate tax rate

Bust transition

() 6.8 1.00 111 15.0 5.2
1 5.5 1.00 1.1 12.9 5.2
5 59 1.00 1.2 123 5.3
10 6.7 1.00 11.2 1. 5.4
20 7.0 1.02 10.6 11.6 5.6
50 1.7 1.09 8.5 10.8 10.1
70 -1.3 1.08 8.8 10.1 14.0
110 -1.5 1.07 9.1 101 15.0 -
130 0.0 1.07 9.0 10.3 13.9
150 0.0 1.07 9.0 10.3 139
Busi-hooen-bust transition
0 6.8 1.00 1.1 15.0 5.2
i 5.5 1.00 11.0 147 5.3
5 59 1.00 1.2 12.6 5.2
10 6.8 1.00 11.2 12.0 53
20 7.8 1.02 10.5 14.1 5.5
50 3.6 1.03 10.1 11.8 7.5
70 5.1 1.05 9.6 9.9 8.6
110 -5.6 1.08 8.7 10.5 18.7
130 0.0 1.07 9.1 10.3 13.8
150 0.0 1.07 9.0 10.3 13.9

to the current U.S. combined employer-employee OASDHI (OASDI plus
Health Insurance) payroll tax. This tax rate is much smaller than that re-
ported in Chapter 10 because the assumed initial steady state population
growth rate is 3 percent rather than | percent. Hence, from the perspec-
tive of approximating a realistic payroll tax rate, the replacement rate
assumption is too low. As already mentioned, however, the aim here is
not to provide empirical estimates, but to provide a qualitative sense of
the relative impact of various demographic swings and alternative social
security policies. Such qualitative findinpgs are similar whether one uses a
40, 60, or 80 percent replacement rate for a baseline value.

Summary statistics for the bust and the bust-boom-bust simulations in
the presence of social security are given in Table 11.4. The production °
function parameter A is chosen here so that the initial standard wage is
again normalized to unity. Aside from the payroll tax, the two simula-
tions with social security behave generally like their counterparts without
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social security presented in Table 11.2. The presence of social sccurity
means that, as fertility declines, part of the adult welfare gain previously
discussed will be oflset by the increased payroll taxes associated with the
higher ratio of beneficiaries to workers. This is evident il onc compares
the first two columns of the two parts of Table 11.3, which corresponds
to the welfare effects under the two transitions in the presence of social se-
curity. Although the qualitative patterns of welfare change are the same,
cohorts gain uniformly less. About 45 percent of the long-run gain is
lost. The effect is smaller in the short run, since the earlier generations
escape the burden of higher social security taxes.

Payroll tax rates are quite different in the bust and the bust-boom-bust
transitions. In the first case, the number of retirees per worker increases
fairly smoothly, and the rise in the payroll tax behaves similarly. In the
second, the population bulge represented by the baby boomers holds down
payroll 1ax increases while they are working, and causes them to jump
sharply once this cohort retires. In year 110 the payroll tax rate is 18.7-
percent, almost 3.5 times the initial steady state value.

F. Social security policy responses to the demographic transition

Table 11.5 shows saving, wage, interest, and tax rates arising under the
two demographic transitions if social security’s replacement rate is cut
from 60 (0 40 percent in year zero. These benefit cuts apply to all cohorts
receiving benefits at the time they are implemented. Table 11.5 also pre-
sents comparable figures for a gradual reduction in the replacement rate
to 40 percent starting in year zero and ending in year 20. Table 11.4 indi-
cates the time paths of these variables when the replacement rate is held
fixed. A quick comparison of Tables 11.4 and 11.5 indicates that the so-
cial security tax rate is sensitive (o the benefit-cut policy, while the im-
pact on other variables is relatively minor. Rather than rising 1o 13.9 per-
cent, as in Table 11.4, the long-run social security tax rate in Table 11.5
increases from 5.2 percent to 9.2 percent. The sociaf securily tax rate is
significantly lower throughout the transition under the policy of imme-
diately cutting the replacement rate than in the transitions of Table || .4.
The benefit cuts, by reducing the scale of unfunded social security, gen-
erates a pre-tax wage rate that is 3 percent higher than would otherwisec
occur. The additional capital deepening associated with this higher long-
run wage rate explains the slightly larger saving rates in Table 11.5 com-
pared with those of Table 11.4. If the replacement rate cut is phased in
rather than implemented immediately, the economy is left with a roughly
20 percent higher payroll tax rate during the first 10 years of the transi-
tion. The welfare effects of these benefit cuts are predictable. For both
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Table 11.5. Effects of reducing social security’s replacement rate

aby bust Bust-baom-bust

Year  S/Y w r T, 758 Sy w r T, 758
adiate ent in replacement rate from 60% (o 40%
’”(’;m ’m’(b(ﬁ” IA(I)() [ 15.0 5.2 6.8 1.00 1.1 15.0 5.2
I 6.6 .00 1.2 12.7 s 6.7 1.00 .t 14.5 35
S 6.8 1.00 H 12.3 3.5 6.8 1.00 11.1 12.6 35
10 7.2 1.0l 10.9 1.9 3.6 7.4 1.01 109 121 35
20 7.3 1.03 10.2 1.8 3.8 8.1 1.03 10.5 14.3 3.7
S0 3.0 1.12 10.2 10.9 6.7 4.5 1.08 9.6 12.0 5.0
70 1.1 .11 8.0 10.4 9.4 5.4 1.06 9.2 10.1 5.8
100 ~.3 1.1 8.2 10.9 9.4 -1.4 1.17 7.7 1.2 8.9
110 -1L5 1.10 8.2 10.5 10.0 -5.5 IRy 8.1 10.9 12.5
130 0.0 1.10 8.4 10.6 9.2 -0.1 1.10 8.4 10.7 9.2
150 0.0 110 8.4 10.6 9.2 -0.01 1.10 8.4 0.7 9.2
Graduul (20-year) cnt in replucement raie from 60% 10 40%
0 6.3 100 . 15.0 5.2 6.8 £.00 it 15.0 5.2
1 6.2 1.00 V.2 12.8 4.1 6.3 1.00 (AW 14.5 4.7
S 6.6 1.00 11.2 12.3 4.4 6.6 1.00 1.2 12.6 4.3
0 7.2 1.03 1.0 .8 4.0 74 1.00 1.0 121 3.9
20 74 L. 102 W8 3R R.2 103 102 143 3.7
S0 2.7 1.1t 8.0 10.9 6.8 4.3 1.08 9.7 12.0 5.0
70 -1 1.4 8.2 10.4 94 54 1.06 9.2 10.1 5.8
104) -3 1.1 8.2 10.9 94 -14 1.13 7.7 1.2 8.9
110 -1.5 1.10 R4 10.5 10.0 -0.1 1.1l 8.1 109 l.’..i
130 0.0 1.10 8.4 10.6 9.2 -0.1 1.10 8.4 10.7 9.2
150 0.0 1.10 8.4 10.6 9.2 -0.01 110 8.4 10.6 9.2

demographic transitions, the immediate cut in benefits causes a wciI?re
loss to older generations alive in year zero (Table 11.3), but a welfare im-
provement for younger cohorts, even for those who are 25, and her?ce
alrcady working, at the time of the change. In the long'run, §u§h a policy
feads 10 substantially greater welfare than does a policy 0‘1 snmply‘pas-
sively adjusting social security tax rates 1o meel the benefits associated
with a 60 percent replacement rate.

An alterpative to the explicit reduction in benefit levels woulfl pc an
increase in the retirement age. Table 11.6 presents the chara'clcrfsucs ot
the demographic transition for two such policics, an immcdna_lc increase
in the retirement age from 65 to 67, and the same rise occurring in year
20, after being announced in year zero. The welfare etlects of }hc ﬁrsl‘
of these policies is shown in the ifth column of Table 11.3. Bothin terms



Vo

~

176 Dynamic fiscal policy

Table 11.6. Effects of increasing social security’s retirement age

Baby bust Bust-boom-bust
Year S/Y w r T, 18§ §/Y w r 7, 158
Immediate increase in retirement age from 65 10 67
0 6.8 1.00 11.1 15.0 5.2 6.8 1.00 111 15.0 5.2
| 5.9 1.00 1.2 12.8 5.2 6.0 1.00 [N 14.6 5.2
5 6.4 1.00 1.2 13.3 4.2 6.3 1.00 1.2 12.6 4.1
10 7.0 1.00 11.1 11.8 4.1 7.2 1.00 1.1 12.0 4.1
20 1.3 1.02 103 1.7 4.3 80 103 103 143 4.2
50 2.4 . 8.2 10.9 1.7 4.1 1.04 9.8 119 5.8
70 -1.2 1.10 8.4 10.3 11.6 5.3 1.06 9.4 10.0 7.2
100 -4 1.10 8.4 10.8 10.9 -1.5 .12 7.8 11.1 10.1
110 -1.5 1.08 8.7 10.3 12.3 -5.6 1.10 8.3 10.7 15.9
130 0.0 109 86 105 110 0.1 1.09 8.7 10.5 it
150 0.0 1.09 8.6 10.5 1.0 0.0 1.09 8.6 10.6 11.0
Gradual increase in reiirement age from 65 10 67
0 6.8 1.00 11. 15.0 5.2 68 100 11, 15.0 5.2
| 5.6 1.00 1141 129 5.2 5.7 .00 11.0 146 52
5 6.1 1.00 11.2 12.3 5.3 6.1 1.00 11.2 12.6 5.2
10 68 1.00 11t 1.8 5.3 70 100 111 12.0 5.3
20 7.3 1.02 10.5 1.6 5.0 8.0 1.02 10.4 14.2 4.9
50 2.1 1.10 8.2 11.9 1.9 38 1Lo4 9.9 119 5.8
70 -0.2 L10 84 10.3 11.6 53 1.06 94 100 7.2
100 -0.3 1.10 8.4 10.8 10.9 -1.5 1.12 7.8 11.1 10.1
110 =15 1.08 8.7 10.3 123 -56 L.10 8.3 10.8 15.9
130 00 1.9 86 10.5 1.0 1.2 1.09 8.7 10.5 1.0
150 0.0 1.09 86 105 110 00 1.09 8.6 106 110

of macroeconomic and welfare effects, an immediate increase in the re-
tirement age by two years has a similar but smaller impact than the im-
mediate 40 percent benefit cut. In the long run, the payroll tax rate rises
to 11.0 percent, which is higher than the 9.2 percent in the former case.
Likewise, the long-run welfare gain of 8.94 percent is smaller than the
previous gain of 10.21 percent. If one extrapolates from our results, main-
tenance of the original payroll tax rate appears to require a benefit cut
of close to 75 percent, or an increase in the retirement age by 6 years.
Another alternative that has been suggested to reduce the growth in
payroll taxes is the taxation of social security benefits. Indeed, because
of the Tax Equity and Fiscal Responsibility Act of 1982, higher-income
families now face regular income taxation on half of their social security
benefits. Table 11.7 and the last column of Table 11.8 show the effects
of taxing all social security benefits beginning at the start of the demo-
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Table 11.7. mmediate taxation of social security benefits

Baby bust Bust-boom-bust

Year /Y w r 7, 15§ S/Y w r 7y 78S
0 6.8 1.00 (N 15.0 6.0 6.8 .00 1.1 15.0 6.0

i 5.8 1.00 11 12.8 4.5 6.0 1.00 11.1 14.6 4.5

S 6.2 1.00 1.2 12.3 4.6 6.2 1.00 11.2 12.6 4.6
10 6.8 1.00 11.1 11.8 4.7 7.0 1.00 M.t 12.1 4.7
20 71 1.02 10.4 11.7 5.0 7.9 1.02 10.4 14.2 4.7
SO 22 110 8.3 109 9.0 39 1.04 9.9 11.9 6.6
70 -1.3 1.09 8.6 10.2 12.6 5.2 1.05 9.5 9.9 7.8
100 ~0.4 1.09 8.6 10.7 12.6 -1.6 1.12 8.0 11.0 11.8
110 ~1.5 1.08 8.9 10.2 13.5 ~5.6 1.09 8.5 10.7 16.7
130 0.0 1.08 8.8 10.4 12.5 0.1 1.08 8.9 10.4 12.4
150 0.0 1.08 8.8 10.4 12.5 0.0 1.08 8.8 10.5 12.5

graphic transition and of keeping the receipts within the social security
system to reduce payroll taxes. Such a policy leads initially to reductions
in social security taxes, but in the long run has a smaller impact than any
of the policies previously examined, because of the relatively low rate of
income taxation. As this suggests, the long-run welfare impact of this
policy is smaller than the others, but generations reaching adulthood early
in the transition actually do almost as well as under the other policies.

Table 11.8 investigates a policy that some have advocated as a long-run
solution to the long-run social security deficit: the accumulation of a trust
fund. The simulated policy introduces a one-third surcharge on the pay-
roll tax for the first 20 years of the transition, the proceeds of which are
contributed to the trust fund. That is, in the initial 20-year period this
policy raises revenues by one-third more than is necessary, in equilibrium,
to pay for current benefits. After year 20, the accumulated trust fund is
held constant per capita, and the income and principal beyond that needed
to maintain a constant per capita trust fund is used to help pay for bene-
fits. Under this policy, the social security tax rate drops to essentially zero
in year 20 of both transitions so that as the retiree-worker ratio rises, the
payroll tax is kept from rising. In each simulation, the long-run payroll
tax (8.4 percent for the bust case, 8.8 percent for the BBB case) is the
lowest of any of the simulations presented.” As one would expect, the
trust fund transitions produce the highest long-run welfare gains of any
of the social security transitions considered (Table 11.3). At the same
time, they are the only policy simulations, excluding simply passively
adjusting payroll tax rates, under which each generation gains from the
changes in fertility.

ComEs
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Table 11.8. Accumulation of social security trust fund

Baby bust Bust-boom-bust

Year §/Y w r 7, 788 S/Y w r Ty 789

0 6.8 1.00 (.1 15.0 6.0 6.8 1.00 1.1 15.0 6.0

1 59 1.00 11.2 12.8 7.0 6.0 1.00 11.1 14.6 7.0

5 6.4 1.00 11.2 12.4 7.0 6.4 1.00 11.2 12.7 7.0

10 7.2 1.00 (1 N] 12.0 7.1 7.5 1.00 1. 12.3 7.1

20 7.5 1.03 10.2 12.5 -0.0 8.5 §.03 10.1 15.2 0.9

50 2.1 1.11 8.0 11.4 5.3 34 1.05 9.5 12.9 1.8

70 -14 (W D] 8.1 0.9 8.3 5.3 1.07 9.0 10.7 3.6

100 -0.0 1.1 8.1 14 8.8 —-1.6 1.13 7.6 11.7 8.7

110 -1.5 1.10 8.3 11.0 9.2 ~5.6 Il 8.1 1.4 13.2

130 0.0 .10 8.3 11.2 8.4 0.2 1.10 8.4 11.2 8.6

150 0.0 1.10 8.3 11.2 8.4 0.1 1.10 8.3 1.2 8.8
G. Summary and conclusion

A central lesson of the simulations presented here is that demographic
conditions are potentially significant determinants of economic perfor-
mance and welfare. Indeed, the time path of demographic change domi-
nates the outcomes of each of the five social security policy transitions,
despite the fact that these five simulations involve significantty different
and quite substantive social security policy responses. The simulated de-
mographic transitions suggest that the swings in U.S. fertility currently
under way can have major impacts on factor returns over the long run
and can produce precipitous changes in saving rates in the short run. To
place our findings on demographic change in perspective, it should be
noted that the simulated long-run changes in factor returns and capital-
labor ratios from major fertility declines are of the same order of mag-
nitude as the simulated effect of entirely abolishing unfunded social secu-
rity. Whereas considerable research has been conducted on the saving
impact of this and other government fiscal policies, few studies have in-
vestigated the effect of demographic change on saving.

The presence of a social security system does have important effects on
the economic transition associated with either baby busts or cycles of
baby booms and busts; but the attendant financial squeeze placed on so-
cial security in these transitions is of secondary importance with respect
to the long-run levet of economic welfare. Afthough payroll tax rates may
rise dramatically, long-run welfare is nonectheless substantialty higher, as
measured by equivalent increases in levels of adult consumption and lei-
sure. This reflects, in part, the fact that each adult parent has “fewer
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mouths to feed” and therefore can enjoy a higher individual standard of
living. In addition, although the replacement fertility rate prevailing in
the long run leaves more elderly per capita in society, the sharp drop in
chitdren per capita means an overall decline in the ratio of dependents to
prime-age workers in the economy. For the government, these changes
potentially imply smaller demands on its regular fiscal operations (e.g.,
cducational expenditures), which we model here as involving a fixed level
of government consumption expenditure per capita. In our model the
marginal income tax rate used to finance this spending falls from 15 per-
cent to roughly 10.5 perecent in each of the simulations in response to the
lower overall dependency ratio. Hence, although the typical worker must
support more elderly through social security, he (she) supports fewer chil-
dren, both directly as a parent and indirectly as an income tax payer.
Under a passive policy of adjusting social security payroll taxes, com-
bined income and payroll tax rates rise from an initial 20.2 percent 10 a
long-run value of 24.2 percent (see Table 11.4). Had the income tax rate
not dropped (o 10.3 percent, the combined long-run tax ratc would have
equaled 28.9 percent.

Atthough the combined long-run tax rate is 4.2 percentage poinis higher
in this simulation, the pre-tax wage rises by 7 percent, in response (o the
significant increase in capital intensity associated with the long-run de-
cline in fertility rates. It is this general equilibrium impact on factor re-
turns that is primarily responsible for the higher long-run level of welfare.

Although reasonable alterations in social securily policy appear inca-
pable of significantly altering the basic economic impact of substantial
demographic swings, the particular choice of social security policy is none-
theless important. In comparison with simply allowing payroll taxes to
adjust upward to meet required benefit payments, major reductions in
replaccment rates, major increases in the retirement age, or the accumu-
lation of a significant trust fund can all raise the long-run level of welfare
by an amount cquivalent to almost 4 percent of lifetime expenditure on
consumpltion and leisure. A 4 percent long-run increase in welltare is a
large amount when compared with the simulated long-run welfare effects
of a variety of major tiscal policy changes. The potentiai long-run welfare
gain is not, however, frecly obtained; rather, such long-run welfare gains
come at the price of reductions in the welfare of transition cohorts, typi-
cally those alive at the time of the demographic change as well as those
born within 25 ycars of the initial date of the change. Hence the choice of
social security policy in the midst of the demographic transition is of con-
siderable importance to the intergenerational distribution of welfare.
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CHAPTER 12

Summary and conclusion

The purpose of this book has been to explain and illustrate the dynamic
impact of alternative fiscal policies. The simulation results, although based
on a highly simplified economic model, suggest that fiscal policies can
have powerful effects on the economy. Prolonged and significant tax cuts,
changes in the tax structure, increases in the degree ol tax progressivity,
increases in government consumption, enhancement of investment incen-
tives, and the introduction of unfunded social security are each policies
that can substantially alter the course of saving, investment, and factor
rewards. Many of these policies are effective primarily because they trans-
fer resources across generations. Others are effective, in large part, be-
cause they change economic incentives. Such changes in economic incen-
tives can significantly alter the degree of economic efficiency, albeit in
directions that may not necessarily correspond to the direction of change
in long-run welfare.

The simulation methodology has proved useful not only for tracing
the channels through which fiscal policy operates, but also for obtaining
a quantitative sense of the relative impacts of alternative fiscal actions.
Although absolute levels of capital stocks and other economic variables
appear to be quite sensitive to the choice of parameter values, the relative
efficacy and efficiency of alternative fiscal policies appear much less sen-
sitive to the precise parameterization of the model.

Despite the apparent power of fiscal choices to alter the course of the
economy, such effects may be hard to discern. Many fiscal policies operate
slowly, and others act subtly through, for example, revaluations in asset
markets. Another difficulty in assessing the reaction to fiscal policies is that
short-run policy outcomes depend critically on expectations concerning
the future course of policy, and such expectations are difficult to ascertain.

An implication of the slow nature of fiscal policies is that current eco-
nomic performance may be largely the legacy of policies enacted decades
ago, rather than the result of more recent policy modifications. This sug-
gests that policies should be assessed largely in terms of their longer-range
impact on the economy. Unfortunately, most participants in the political
system have short time horizons, and may as a consequence become too
quickly skeptical of policies that will ultimately prove highly benelicial.
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Altecrnatively, they may incorrectly equate short-run policy results with
long-run policy outcomes. Consider, for example, the short-term tax cut
simulations of Chapter 6; policymakers looking only at short-run results
would draw the incorrect conclusion that deficit-financed tax cuts increase
savings, although such policies do so only in the short run and, indeed,
can greatly reduce savings in the long run.

Another concern about correctly assessing fiscal policy involves the
issue of fiscal illusion. We are accustomed to distinguishing policies on
the basis of their labels, but identical or essentially identical policies can
be conducted under quite different names. Thus Chapter 9 points out
that enhancing investment incentives is equivalent to introducing con-
sumption taxation, and Chapter 5 indicates that consumption taxation
is equivalent to wealth taxation in conjunction with wage taxation. Chap-
ter 7 addresses fiscal illusion in the context of intergenerational transfer
policics, pointing out that a variety of policies, not simply deficit-financed
tax cuts, redistribute resources across generations. Structural tax changes
and unfunded social security are two prime examples, but such policies
can be conducted with no impact on officially reported levels of govern-
ment debt. In addition, officially reported government debt can change
enormously with no necessary change in the intergenerational distribution
of resources. Despite this fact, in countless empirical analyses that are al-
legedly based on the life cycle model, ill-defined accounting constructs such
as official government deficits are related to actual economic outcomes.

A failure to understand the structural similarities of policies can lead to
the simultaneous enactment of largely offsetting policies. Thus, the Rea-
gan administration’s increase in investment incentives and longer-term
cuts in social security benefits in the early 1980s constitute redistribution
away from current old and young generations toward future generations
that may more than offset the redistribution toward current generations
from future generations associated with the Reagan tax cuts.

The stance of fiscal policy cannot be properly evaluated without an
understanding of the structural similarities of policies, the length of time
required for policies to be effective, the role of expectations, and the in-
teractions of policies. Such an understanding is also important simply to
describe fiscal policy properly; fiscal policies are sufficiently complex and
have sufficiently diverse etfects on the economy that they cannot be accu-
rately or adequately described by simple terms such as “tight” or “loose.”
Nor can they be well understood by pointing to their effects on particular
accounting entities, such as “deficits.” The results in this book suggest
that fiscal policies should be described in terms of their effects on the
budget constraints of current and successive generations as well as in
terms of the course of the government’s consumption.
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To describe fiscal choices in this manner one must specily the time path
of policies and consider the feasibility of such policy paths. An impor-
tant component of the price of many short-term decisions is that they
render less feasible other policy choices in the future. Thus a decision not
to accumulate a social security trust fund along the transition path of a
baby bust limits the government’s ability to sustain social security benc-
fits in the future. Furthermore, in characterizing the budget constraints
of successive generations, policymakers will be less likely to overlook
longer-term losers and focus attention solely on short-term winners.

Whether such an approach to the description and analysis of fiscal pol-
icy will ultimately prevail is uncertain. What seems more likely, however,
is that policy analysts will increasingly rely on more comprehensive gen-
eral equilibrium dynamic models of the sort presented here. There is a
danger, of course, that one may mistake models of this type for the real
world and may end up providing policy prescriptions that are appropriate
10 a particular model, but not to the true underlying model of the econ-
omy. The present model differs from economic reality in a number of ob-
vious ways. There is no unemployment, only a single asset, only a single
homogeneous labor input, no international trade, no uncertainty, no dif-
ferences across individuals in tastes or earnings potential, no market im-
perfections, no disequilibria, and no money. For these rcasons and many
others, this model cannot be used for economic predictions or for pro-
viding explicit policy recommendations. However, the model can greatly
expand one’s intuition about the ways in which fiscal policy may opcrale,
and it is for this purpose that we have offered it to the reader.
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capital: investment incentives and, 135,
143; tax-cut example and, 94-5; two-
period life cycle model and, 16

capital accumulation: Cobb-Douglas
example of two-period life cycle model
and, 17-18, 18-19; governiment policy
and, §; tax progressivity and, 5

capital decumulation, 19

capital formation: deficits and income tax
cuts and, 4; government consumption
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and “crowding in” of, 74; social sccurity
and crowding out of long-run, 147, 148,
153, 161

capital gains tax, 129

capital goods installation costs, 36-7

capital goods investment, 139

capital income tax, 120, 135; announcement
effects and, 83, 84; houschold behavior
and, 33; investment incentives and, 133;
tax base choice analysis and, 60, 62, 67,
72, 73, 76, 80, 81

capital intensity, 52

children, 26

children’s dependency, 64

Cobb-Douglas example of two-period life
cycle model, 17-22

computers, 25, 54

Congressional Budget Act of 1974, 107

consumption: balanced budget increases in
government, 97-101; deficit-financed
increases in government, 101; demo-
graphics and, 167, 179; demographic
shifts and government, 170; progressive
taxation and sensitivity analysis and, 119,
120; social security and, 147-8, 161; tax
reform analysis and government, 73, 74 *

consumption choices, 61; budget constraints
and, 29, 30; household behavior and,
30-1

consumption measurement (household
behavior), 27-8

consumption tax, 5, 89; announcement
effects and, 83, 86; balanced budget
increases in government consumption
and, 98, 101; detining dcficits and, 109;
household behavior and, 34; inherited
wealth and, 126; investment incentives
and, 127, 129, 131, 133, 136, 137; progres-
sive taxation analysis and, 115, 117, 119,
122, 123, 126; savings stimulation and, 4;
social security and, 152-3; tax base anal-
ysis and, 55, 57, 58, 59, 62, 67, 72, 73-6,
78, 79, 80, 81, 82; welfarc effects and, 85

crowding in: deficits and savings and
investient, 4; government consumption
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crowding in (cont.)
and capital formation, 74; short-term
tax cuts and, 93, 95

crowding out: balanced budget increases in
government consumption and, 98-101;
deficit-financed increases in government
consumption and, 101; from deficit
financing, 89; deficits and domestic
savings and, 88; short-term tax cuts and,
93, 94, 95; social security and savings,
146; two-period lile cycle model example
of tax cut and, 23, 24; unfunded social
security and capital formation and, 147,
148, 153, 161

deficits: balanced budget increases in
government consumption and, 97-101;
definitions (economic versus accounting)
of, 103-9; domestic savings and, 88;
increases in government consumplion
and, 101; as measure of intergenerational
transfer, 90; short-term tax cut policies
and, 90-7; social security and, 149-50;
temporary tax cut example of two-
period life cycle model and, 22-4

demographic shifts: economic effects of,
168-71; fertility rates and, 162, 167,
168-71, 1734, 177, 178; general
equilibrium model and, 26; modeling of,
166-7; nature of, 162-4; significance of
(social security policy), 178-9; social
security and, 5, 6, 163, 164-6, 171-7;
welfare effects of, 164, 170-1, 175, 176,
177,179

dependency of children, 64

depreciation allowance acceleration, 37, 142

Dolde, Walter C., 8, 11

dynamic general equilibrium models: early,
7-8; government fiscal policy and, 1-2;
Harberger and, 6-7; myopic, 9;
parameters of, 7; sensitivity analysis
and, 7; steady state characteristics and,
8-9; see also general equilibrium
economic model (55-period life cycle)

dynamics: life cycle model and government
policies and, 12; two-period life cycle
model and, 18-19

earnings test (social security), 145

efficiency: alternative tax structures and,
77-82; announcement effects and, 86-7;
defining economic, 1; distinguishing from
redistribution, 62-4; investment
incentives and, 128-9; progressive
taxation and, 122-4; 1ax base choice and
welfare changes and, 56

efficiency gains, 81-2, 112, 122, 125; social
security analysis and, 154-61

PN

elasticity of substitution: houschold
preferences and intertemporal and
intratemporal, 50-1; production
parameters and, 52

equilibrium: demographic shifts and, 163,
179; fiscal policy choices and, 1-2; social
security and, 148; under perfect foresight,
41; see also general equilibrium economic
model (55-period life cycle)

exchange rates, 13

exports, 13 !

fertility rates, 162, 167, 168-71, 173-4, 177,
178

fifty-five period life cycle model; see
general equilibrium economic model
(55-period life cycle)

firms: adjustment costs and “g theory of
investment” and, 36-7; investment
decisions and, 36; investment incentive
and market value and, 135; labor :
demand and, 35-6; life cycle model and, :
11; the production function for, 35; real
and financial variables and, 38; taxation
and market value and, 37-8

fiscal policy: areas active in, 5-6; budget
constraints and, 181, 182; defined, 1;
dynamic effects of, 1-2; effects on
economy of, 180; government behavior
and, 40-1; time horizons for political
system and, 180-1; time path of, 182

Fisher, Irving, 6

foreign investment, 13

general equilibrium economic model (55-
period life cycle): benefit-tax linkages
(social security) and, 154-61; computer

technology and, 54; demographic shifts :

and, 166-7, 168-71; equilibrium under
perfect foresight and, 41; firms and
adjustment costs and “g theory of
investment” and, 36-7; firms and
investment decisions and, 36; firms and
labor demand and, 35-6; firms and real
and financial variables and, 38; firms
and taxation and market value and,
37-8; fiscal policy and, 182; government
budget constraints and, 39-40;
government fiscal policy and, 40-1, 53;

government and social security and, 41, '

54; government structure in model and,
38-9; household budget constraints and,
28-30; houschold composition and, 26-
7; household leisure and consumption
choices and, 30-1; household preferences
(leisure and consumption measurement)
and, 27-8, 50-2; parameterization of,
50-3; production Tunction for firms and,

Index

35, progressive taxes and, 112-13;
sensitivity analysis and, 54; solution
method and, 47-50; taxation and
houschold behavior and, 32-5, 42-5;
see ulso simulation methodology

Ghez, G, 51

government behavior in model: budget
constraints and, 39-40; fiscal policy and,
40-1, 53; social security and, 41, 54,
structure of government in model and,
38-9

government consumption: balanced budget
increases in, 97-101; deficit-financed
increases in, 101; demographic shifts
and, 170; progressive taxation and
sensitivity analysis and, 119; tax reform
analysis and, 73, 74

government expenditure: 55-period life
cycle model and, 38, 39-40; social
security and decrease in, 163

government fiscal policy; see fiscal policy

Grossman, Stanford, 50

growth, fiscal policy and, 5

Hall, Robert E., 50

Hansen, Lars P., 50

Hayashi, Fumio, 11

head tax, 105

Hobbes, Thomas, 6

households: budget constraints and, 28-30;
deficits and budgets for, 105; household
composition and, 26-7; Icisure and
consumption choices and, 30-1; life
cycle model and, 10-11; preferences
(leisure and consumption measurement)
and, 27-8, 50-2; taxation and, 32-5,
42-5

human capital profile, 29, 52

imports, 13

incentives; see business tax incentives;
investment incentives

income cflects from switching tax bases,
58-60

income tax, 5, 129; absence of adjustment
costs and tax cuts and, 91-5;
announcement etlects and, 83, 86;
balanced budget increases in government
consumption and, 98, 101; delicit-
financed increascs in government
consumption and, 101; deficits and cuts
in, 4; houschold behavior and, 32-3;
investment incentives and, 129, 133;
long-term increases in, 90; ncgative, 112;
“permanent,” 39-40; presence of
adjustment costs and tax cuts and, 95-7;
progressive taxation analysis and, 111,
113, 115, 119, 120, 123; savings and, 4;

~
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social security and, 151-3; tax base
choice analysis and, 57, 58, 61, 62, 65,
67, 72, 713-6, 78, 79, 80, 81, 82; b
temporary tax cut cxample and, 22-4

individual accounts (social security
concept), 154-5

Individual Retirement Accounts, 129

inflation (life cycle model), 12

inflation tax, 40

inherited wealth, 16, 126

installation costs for capital goods, 36-7

interest rate, 88; adjustment costs and, 89;
government budget constraints and, 39;
household budget constraints and, 29;
invesiment decisions and, 36; investment
incentives and, 139, 140; social security
and, 147; 1ax-cut example and, 24, 91

intergenerational transfers: consumption
tax and, 89; deficits as measure of, 90;
progressive taxation and economic
decisions and, 116-18, 119, 122, 125-6;
savings and, 89-90; social security and,
148; social security and welfare, 153-4;
social security and welfare increases and,
143; welfare gains and consumption
taxation and, 4

investment: deficits and, 4; firm behavior
and, 36; foreign (not included in life
cycle model), 13; see also g theory of
investment

investment incentives, 181; adjustment
costs and, 134-5, 138, 139, 140;
announcement effects and, 140-1;
disguised wealth taxation impact and,
141-4; economic deficits and, 109; effects
on investment and, 136-40; efficiency of,
128-9; firm behavior and, 36-7; firm's
market value and, 135; savings incentives
compared with, 127-8; savings incentives
distinguished from, 128-34; sclf-
financing, 4; self-financing tax cuts and,
143-4; simulation-results and, 136-40;
structural equivalences (savings and
investment incentives), 129-34

investment tax credits, 132

Kaldor, Nicholas, 6

Keogh plans, 129

Keynes, J. M., 13

Kotlikoff, Laurence J., 8, 51, 77, 80, 131,
150

labor demand, firm behavior and, 35-6

labor income tax, 33, 6); investment
incentives and, 129, 131, 133, 136, 137,
143; progressive taxation and, 112, 114,
116, 117, 1B, 119, 120, 122, 124, 125

labor market cquilibria or discquilibria, 13

.
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wage tax, 181; announcement effects and,
54; balanced budget increases in
government consumption and, 98, 101;
defining deficits and, 109; household
behavior and, 33; investment incentives
and, 129; progressive and proportional,
123; savings and, 4; social security and,
151-3; tax base choice analysis and, 57,
59, 62, 67, 72, 73, 76, 79, 80, 81, 82;
welfare effects and, 86

wealth elasticity, 126

wealth taxation, 62, 141-4, 18]

Weber, Warren E., 50

Welch, Finis, §2, 167

welfare: announcement etfects and, §5-6;
consumption taxation and, 4, 85;
demographic shifts and, §, 164, 170-1,
175, 176, 177, 179; progressive taxation
and, 122-4; short-term tax cuts and, 93,
94; social security and intergenerational
transfers and, 143, 153-4, 160; tax base
choice and efficiency and, 56; tax reform
analysis and, 74-7, 78; wage tax and, 86

Whalley, ., 7
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