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Abstract. As populations in the United States and other advanced economies
grow older, the burden of social security and health care financing is expected to
rise markedly. Payroll, income, and other taxes on working populations are pro-
jected to rise accordingly. The marginal welfare cost to workers of social security
and other public expenditures is analyzed within the context of a two-period life-
cycle model. By relaxing separability assumptions that have become common in
the literature, the theoretical structure properly incorporates the effect of these
public expenditures on labor supply. Comparative statics results indicate that the
changing age structure is likely to raise the marginal welfare to workers of social
security, education, and other public expenditures. Illustrative calculations for the
United States confirm this result, suggesting that the cost to workers of incremen-
tal social security benefits may easily double by 2025—2050. The cost of educa-
tion may also rise significantly. These results imply that political pressure from
workers to limit social security and other spending may increase over time.

I. Introduction

The gradual aging of the populations of the United States and other advanced
economies that is occurring now, and that is expected to continue until well into
the next century, will affect many aspects of political and economic life.! As is

*  Revised from a manuscript entitled “The political economy of public expenditure with an aging
population”, presented at the ISPE Conference in Vaalsbroek. An earlier version was also presented
at SUNY-Buffalo. Conference and seminar participants, especially my discussants D. B6s and B-A.
Wickstrom, provided many useful comments, as did three anonymous referees. I retain responsibility
for errors and omissions, however.

! The fiscal and other implications of aging have attracted increasing attention recently. For more
general discussion, see Bos and von Weizsdcker (1989) and Cutler et al. (1989) as well as other papers
in the present issue.
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well known, the number of elderly persons is expected to rise fairly rapidly relative
to the number of young. These demographic changes will have especially impor-
tant fiscal effects on government programs which are directed to particular age
groups in the population, such as public pension programs, health care, and
education. Given current benefit structures, expenditures for public pensions and
related programs must rise substantially, while the base from which these pro-
grams are traditionally financed, that is, the earnings of the working population,
will rise comparatively slowly. Unless other public expenditures are cut or addi-
tional borrowing is undertaken, the projected benefit stream can only be financed
by higher taxes. As discussed later in this paper, the payroll tax rate required to
finance future benefits could rise from the current OASDHI rate of 15.3% to a
rate of 25% or more by the middle of the next century. This is one way of express-
ing the potential “fiscal implications of an aging population”

To be more specific, the policy options for coming years can be described as
follows. (i) One possibility is to raise payroll tax rates as required to generate suffi-
cient revenue to meet expenditure demands. This is the historical norm in the
United States, where the social security system has relied (essentially) on pay-
as-you-go taxation of earnings since its inception a half-century ago. (i) Alter-
natively, social security benefits could be financed partially or wholly from
general revenues. Changing the source of financing from payroll to other revenue
sources would of course have some economic impact, as is true of any tax
substitution or tax reform. The impact would be somewhat limited, however, since
the individual income tax is the main source of Federal general revenues and earn-
ings constitute the major component of taxable income for individuals. (The
same would be true of a value-added tax or any other consumption tax that might
be introduced. See Creedy and Disney (1989) for a discussion of social security
financing in the presence of a VAT.) (iii) A third possible response to higher social
security expenditure requirements in the future would be to curtail other types of
public expenditure, in which case increases in payroll or other tax rates could be
limited or even avoided altogether. (iv) Finally, future social security outlays could
be deficit-financed. ? In principle, nothing precludes such “negative” funding of
the social security system, as opposed to the more commonly-discussed
possibilities of a fully-funded or unfunded (pay-as-you-go) system. If none of the
preceding options (or some combination of them) is followed, future social
security benefits will have to be reduced. Given the size of the social security pro-
gram, the choice among these options is of great importance for efficiency of
resource allocation and for the inter- and intra-generational distribution of in-
come.

One way to gain insight into the nature of the trade-offs that will have to be
made is to examine the marginal benefits and costs of social security and other
public expenditures in the context of an economy that is undergoing demographic
change. This paper examines the marginal gains and losses to members of the
working population in a simple overlapping-generations model with life-cycle
utility-maximizing households. It is a model in which labor supply decisions in
the first part of the life cycle involve a labor-leisure tradeoff which is distorted
by taxes such as payroll taxes for social security. The distorting effect of taxes
depends on the level of taxation as well as on the elasticity of labor supply, and,
in particular, the magnitude of these tax distortions would be expected to rise

2 One might characterize this as “pay-after-you-go” rather than “pay-as-you-go” financing.
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substantially in the future as the burden of supporting a rising number of retirees
increases. The task of the analysis is to develop a model in which these tax distor-
tions can be properly and explicitly accommodated.

An explicit theoretical study of the marginal costs and benefits to members
of the working population is undertaken in Sects. II and III below. This analysis
bears a certain resemblance to the literature on the “marginal cost of public
funds” which investigates the marginal welfare cost of raising revenue through
distortionary taxation.> In contrast to most of that literature, however, the in-
come effects of public expenditure on labor supply, both for social security
benefits themselves and for expenditure on education (which is treated as highly
substitutable for first-period private consumption by workers), are explicitly in-
corporated here. These effects have an important effect on the results.

The analysis explicitly incorporates demographic elements. In particular, the
government budget constraint reflects the fact that expenditures on social security
and education, and therefore the rate of taxation, depend on the number of young
and old households in the economy. Once this dependence is built into the model,
it is possible to conduct a comparative-statics analysis which shows the effect of
demographic change on the marginal benefits and costs to workers of social
security and education expenditures. It is shown that an increase in the number
of aged, in particular, is likely to reduce the net marginal benefit to young workers
of social security benefits. It is also likely to lower the net marginal benefit from
education, since the high level of taxation associated with a large population of
elderly implies that the marginal cost of obtaining revenue for other types of
public expenditure will also be high.

Section IV presents estimates of the marginal benefits and costs, and especial-
ly the way that they are likely to change over time as the population ages, using
US data and Social Security Administration projections of demographic structure
and social security costs for the next 50 years or more. These calculations, which
are based on the theoretical derivations of Sect. III, show that the marginal net
gain to workers from these public expenditures will fall markedly over time as tax
rates rise sharply.

These results are of interest in their own right. They also carry strong implica-
tions for the political economy of social security and other public expenditures.
While it is true that the aged will become numerically more important in the pop-
ulation structure in coming decades, the analysis presented below shows that the
young are likely to become increasingly resistant to further increases in social
security benefits over time. The tax distortions in the model are not simply
“social” costs. They are real costs that must be borne by individuals — for in-
stance, the young — somewhere in the economic system. If individuals correctly
perceive the real cost that they must bear from public spending, they would
rationally take these costs into account in their political decisionmaking.* Very

3 For a few examples, see, e.g., Atkinson and Stern (1974), Browning (1987), Stuart (1984), Wildasin

(1979, 1984), and Wilson (forthcoming). Many additional references can be found in these papers.

Meltzer and Richard (1981) explicitly emphasize this point in their voting model, and it is also
plays a role in the Barro (1979) model of public debt determination and in the Boadway et al. (1990)
analysis of social security. Wildasin (1989) and Crane (1990) emphasize that one must take tax distor-
tions into account when analyzing the individual decision calculus for voting behavior. The earlier ver-
sion of this paper contains additional discussion of the literature on the political economy of social
security and of the role of distortionary taxation in such models.
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simple models of the political process (simple voting models, for example) might
lead one to expect higher levels of social security benefits in the future due to the
increasing numbers of elderly. Models in the “political economy” tradition, by
contrast, allow for intensely interested parties to intervene in the political process
through lobbying, campaign contributions, or other means.> In such models, the
sharp decreases in the marginal net benefits to the young from social security ex-
penditures would be predicted to lead to more active participation in the political
process by these households as they attempt to prevent further very costly in-
creases in the amount of resources going to social security and other expenditures.

Section V concludes by discussing further some of the political implications
of the analysis, as well as ways in which the economic analysis might be extended.
An Appendix provides additional details on the method underlying the calcula-
tions of Sect.IV.

II. The model

The subsequent analysis is based on a standard overlapping generations model
with two-period life-cycle utility-maximizing households, variable first-period
labor supply, fixed second-period labor supply, and no operative bequest motive
at death. Government policy consists of taxes imposed on the young working
generation to finance transfers to the old, education for children (the young non-
working generation), and possibly other public goods. Young workers undertake
private consumption in the present period and the future, denoted by ¢; and c,,
and supply labor in the present, represented by /. Households may work in the
second period of the life cycle, but this labor supply is assumed to be completely
inelastic. For present purposes, nothing essential is lost by setting second-period
labor supply equal to zero. Young workers also benefit from education for their
children, where e denotes educational expenditure per child, from social security
benefits that they receive when old, and from other public goods, denoted by z.
(The benefits from social security are expressible in terms of income, and thus
enter the budget constraint rather than the utility function.) The preferences of
young workers are represented by a utility function u(cy,c,,/, 6 z). Preferences
are smooth and convex.

In much of the discussion to follow, interaction between public expenditure
and private market decisions will be important. For this reason, it is useful to in-
troduce here a special form of the utility function for young workers. This special
case assumes that education expenditures yield a benefit, v (e), that is propor-
tional to the number of children in a worker’s family and that is perfectly
substitutable with first-period consumption. Under this assumption, the utility
function takes the form

U(C1,C2,L€,Z)Eﬁ(c1+(1+n2)W(e),C2,I,Z) ’ (A)

5 See, e.g., Stigler (1971), Peltzman (1976, 1980), Becker (1983, 1985) and van Winden (1983). Von
Weizsicker (1990) presents a model in this tradition that specifically addresses the effect of aging on
the political equilibrium level of social security. For an excellent survey of a wide range of models of
political decisionmaking, and for many additional references to the literature, the reader may consult
Inman (1987).
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where 1+ n, is the number of children born per worker and where the function
v (e) satisfies ' (e)>0> w" (e). The rationale for this special form is that educa-
tion of children is a form of investment in human capital. If parents value educa-
tion for this purpose, then w (e) is just the monetized present value of education
benefits, and as such, it is equivalent to private income (i.e., units of first-period
numeraire). Alternatively, we might note simply that a large component of ¢, in
practice, is expenditures made by parents on behalf of children. (It is clear from,
e.g., Modigliani (1988) that this is a standard interpretation of consumption by
young parents in life-cycle consumption analysis.) Given the aggregation of
parents’ and children’s consumption already implied by the life-cycle model, there
is no particular reason to single out educational expenditures (or services) provid-
ed for children from any other category of such expenditures. Indeed, many of
these private expenditures, such as nutrition, health care, and at-home educa-
tional expenditures, also build human capital for children in much the same way
as education. Condition (A), defining the utility function @, simply formalizes
this aggregation.

Factor markets are assumed to be perfectly competitive. To minimize general
equilibrium complications that would obscure the main ideas of the analysis,
assume either that the economy is closed and the production technology is linear,
or that the economy is small and open. In either case, the gross factor prices of
the two inputs, capital and labor, can be taken as exogenously fixed at r and w,
respectively. There is only one tax instrument available to the government, that
is, a proportional tax on wage income at rate 7. This tax is assumed to be com-
prehensive, ie., all worker compensation is subject to tax (thus ignoring issues
relating to taxation of fringes and the like). In actual tax systems, income taxes,
payroll taxes assessed against workers, payroll taxes assessed against employers,
and commodity taxes (such as VAT) all act like this hypothetical wage tax, since
they all drive a tax wedge between the marginal productivity of labor and the net
return to a worker from additional effort. If a young household expects to receive
a social security benefit of b in retirement, its lifetime budget constraint is

e

)

Let v([1—7]w,b%ez) and /=I([1—1]w bC e z) denote, respectively, the in-
direct utility and labor supply functions for a young household. Let v; denote
the marginal utility of income.

It will be assumed for convenience that all marginal government expenditures
are financed on a pay-as-you-go basis. Under this assumption, the government
budget constraint that determines the tax rate facing a given generation of young
workers can be written

Twl=

+z+(1+ny)e-D , 2
+n,

where b denotes the level of social security benefits paid in the present period to
the current old, b° is the level of future benefits expected by the current young
workers, 1+n, is the number of young workers per current retired person, and D
is the level of debt financing used in the current period, taken as exogenously
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given. Since the analysis deals with a perturbation around an initial situation,
debt, fertility, and other variables can vary arbitrarily over time; in particular,
there is no need to assume any type of steady growth for the purposes of our
analysis.

The essential structure of the model is now complete. It remains to investigate
the effect of marginal changes in public expenditure on the welfare of the young.

III. The welfare evaluation of public expenditure

The task of this section is to analyze the precise nature of the payoffs to young
workers from a mar%inal change in expenditure policy, starting from some initial-
ly-given status quo.” On the one hand, these households may benefit from cer-
tain public expenditures. On the other hand, public expenditures have to be paid
for through taxation, and these taxes are harmful to young workers. The marginal
net benefit is the difference between the two.

The government budget contraint (2) defines an implicit relationship between
the wage tax rate and the different categories of public expenditure. Different
categories of public expenditure affect the tax rate differently because the change
in the tax rate that is required to finance additional expenditures depends impor-
tantly on the way that the public expenditures affect labor supply. Therefore, there
is in general a different expression for the change in the tax rate associated with
a unit increase in each different category of expenditure. To calculate the tax rate
changes associated with increases in social security benefits, education, or other
public goods, one must substitute the labor supply function /([1—1]w,b% ¢ 2)
into the government budget constraint (2) and differentiate totally. To calculate
these tax rate changes requires a specification of the relationship between present
and future social security benefits.

Many authors have postulated that b° should be an increasing function of b
— that is, that today’s workers expect more social security support in the future,
the more generous their support for social security today. The anticipation of
future social security benefits, and the assumption that they are somehow con-
tingent on existing benefits, plays a pervasive role in most models of the political
economy of social security.’ However, if such a positive relationship exists (in
people’s minds or in reality), it is not because of formal statutory or explicit con-
stitutional constraints. In the United States and other countries, the level of social
security benefits to current beneficiaries can in principle be reduced (or increased)
at any time by simple legislative action. Nevertheless, societies sometimes appear
to live in accordance with implicit constraints. One of these may be that those
who contribute to social security systems during their working lifetimes should

6 Given the structure of the model, the analysis of the gains to the old from changes in public ex-

penditure is trivial and rather uninteresting. Each old person gains $ 1 for every $ 1 increase in social
security benefits and $ 0 for incremental changes in spending on education or other public goods.

See, e.g., Hu (1982), Verbon (1987), Boadway and Wildasin (1989a,b). Boadway and Wildasin
actually assume that decisions about social security benefits are made on a once-for-all basis, or at
least that votes about social security benefits do not happen more than once in a voter’s lifetime. How-
ever, this can be interpreted as saying that current benefit increases are linked to future benefit in-
creases.
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be entitled to some “reasonable level” of retirement benefits.® In any case, it is
not necessary for present purposes to resolve this issue in a definitive way. Rather,
we can allow for a range of possibilities by postulating that expected future
benefits are linked to current benefits according to

b*=¢®), ¢'(b)=0.

Special cases of this relationship bracket some of the most plausible possibilities.
In particular, attention will be focussed in the following on the case where ¢’ = 1
and the case ¢’ = 0. The former can be interpreted as a situation in which deci-
sions about social security benefits are permanent. The latter corresponds to the
situation in which there is no implicit linkage between present and future benefits,
i.e., decisions about benefits are femporary in nature.

It is now a straightforward task to calculate the change in the current wage
tax rate implied by a unit increase in social security benefits, education expen-
ditures, or expenditures on other public goods. Total differentiation of the govern-
ment budget constraint (2) yields®

8 A vague implicit promise like this may seem rather mythical. Note, however, that there is an ex-

plicit commitment in the United States constitution not to punish people for ex post facto laws.
Similarly, it is standard and customary to revise tax laws in such a way as to avoid harm to taxpayers
who had arranged their affairs on the basis of earlier tax law, and thus to institute new tax laws
gradually and with “grandfather clauses” or transition rules. These commitments and practices sug-
gest that a major downward revision of social security benefits is unlikely to be implemented without
being announced long in advance.

The derivations follow easily if one notes first that the effect of a tax rate change alone on revenue
is given by

drtwl T
=wl|1-—y¢

dt 1-7

The anticipation of future social security benefits has an income effect on the labor supply of young
workers. Letting /; denote the derivative of labor supply with respect to first-period income, one
shows next that

Finally, in the special case of assumption (A), one can show that
o/ ,
—=L(1+ny)y'(e) .
de
This result follows from the Slutsky-type decomposition
al al

de e

Ou/de
+ 1
u Ou/dc

found, e.g., in Dréze and Marchand (1976) or Wildasin (1979), together with the assumption of perfect
substitutability between educational benefits and first-period consumption (which implies that

o/ Qu/de
—| =0 and that

de|, du/dc,

=1).
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(1 Twl
dt {+n, 1+r[ o)
— =mwh™! 1 3.1)
9b T
- ¢
|\ 1_T
~
o _ wh™! (+n)—twdl/de (in general)
de T
l——¢g
_ 1-71
(" ’
=wi)! (t+n)—Twh(i+m)y'(€) (given assumption (A)) (3.2)
1——1—81
_ 1—-71
5 d-tw :—l
Lownt | —2% (3.3)
0z T
1-—L ¢,
1-1

where ¢, = dlog //d log w, is the (uncompensated) elasticity of labor supply with
respect to the net wage. In effect, (3.1) and the second line of (3.2) are special cases
of (3.3) that reflect the way that the benefits from social security and education
enter the model.

When the tax rate on wage income rises, a young working household suffers
a loss of real income equal to

v{1%= -wl
ot

(this expression is just Roy’s identity). The marginal benefit to such a household

_ 80 _¢'(b)
ob

from an increase in social security benefits is v; Tor An increase in
+r

. . . . . _10v . .
education spending provides a marginal benefit equal to v; 15— in general; in
e

the special case of assumption (A), this reduces to (1+n,)yw'(e). For a generic
public good z, the marginal benefit is just

o Qv du/dz _
" 8z ou/ac,

MRS, .

This expression effectively includes those for social security and educational ex-
penditures as special cases.

Combining the above results, the total effect of changes in public expenditures
on the welfare of working taxpayers, taking both benefits and costs into account
are given by the following:
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o o) T 1ae?®
v—1_2=¢( )_ +n1 +r (4.1)
db 1+r T
1-—¢
1-7

_vdv _ 1 8v  ((1+n)—Twdl/de)

vitS oy in general
T db ' se T (n genereh
1———¢
i—71 W,
, 1—Ttwly'(e)) .
=({1+n, | w'(e)——————=| under assumption (A)) 4.2)
1——"—“81
1-7 v,
4 1—rw§{
it 2= MRS,-—2%. “.3)
dz
1——g
1-7

These results show how much young taxpayers will gain or lose from marginal
expansions of social security benefits, education, or other public goods, respec-
tively. Consider the social security condition (4.1) as an example. Suppose that the
labor supply of the young were perfectly inelastic, a simplifying assumption used
in many studies of social security. Suppose further that ¢’(b) = 1, as is true for
instance for permanent changes in the level of the social security program. Under
these two assumptions (4.1) reduces to

which shows that the workers gain from the introduction or expansion of pay-
as-you-go social security provided that r<n,, whereas they lose in the opposite
case. The case r> n, is usually thought to be empirically more relevant. If r<n,,
capital has been overaccumulated and all generations can benefit from the in-
tergenerational transfer associated with an unfunded social security program. If
r>ny, however, young working generations lose at the expense of the retired
beneficiaries. These results are well-known. If instead current taxpayers believe in-
stead that future benefits are unconnected with current benefits, ¢’ = 0 and (4.1)
shows that they definitely lose from expansion of the program.

More generally, variability of labor supply enters the picture in both the
numerator and denominator of (4.1). The numerator reflects the impact of an-
ticipated future benefits on current labor supply and thus on tax revenues. The
denominator reflects the total change in tax revenue from an increase in wage tax-
ation, taking into account any tax-induced change in labor supply. The
denominator is less than 1 if ¢,>0; in this case, distortionary taxation raises the
“marginal cost of public funds?” If ¢<0, ie. if the supply curve for labor is
backward-bending, then distortionary taxation /owers the marginal cost of public
funds. Thus, in the general case, (4.1) provides a measure of the impact of in-
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cremental increases in social security benefits on the welfare of young workers
that reflects both the presence of distortionary tax financing and of expectations
about future benefits. The remaining expressions (4.2) and (4.3) can be interpreted
in a similar fashion.

In a sense, (4.1) and (4.2) are special cases of (4.3) which reflect the special
assumptions that have been made concerning the nature of the benefits that
households receive from social security and education. In the literature on the
marginal cost of public funds (see, e.g., Atkinson and Stern (1974), Browning
(1987), Fullerton (1989), Stuart (1984), Wildasin (1979, 1984), et al.), it is well-
recognized in principle that expenditures on public goods may affect the demand
or supply of taxed goods or factors, and that this may affect the benefit-cost eval-
uation for public expenditure. However, it has become increasingly common in
the literature to assume that “typical” public goods do not affect the uncompen-
sated demands or supplies for private commodities, an assumption that is valid
if the underlying direct utility function is additively separable in public goods. 1°

This assumption may seem reasonable a priori since we have little intuition,
it would seem, about how public goods affect private good demands. In (4.3), the
assumption of additive separability between z and private commodities would im-

1-1

For the social security and education cases, the assumption of separability would
be equivalent is its effect to the assumption that ¢'(b) = w’(e) = 0. This would
have a major effect on the expressions in (4.1) and (4.2), however, because it
eliminates an income effect on labor supply that appears in the numerators of the
last terms in each. Since the income elasticity of labor supply is generally regarded
to be strongly negative, these terms would be greatly reduced in magnitude if one
were to impose the separability assumption. In the next section, the implications
of these income effects for the estimation of the marginal welfare gains from
social security and education are discussed further. For the moment, suffice it to
say that both social security and education are quantitatively very important
categories of public expenditure, and in both cases, plausible assumptions about
the nature of the benefits that people derive from them lead to expressions for
the “marginal cost of public funds” that differ markedly from those obtained
under the additive separability assumption. In fact, it is quite reasonable to argue
that very many types of public expenditure will have income effects rather like
those appearing in (4.1) and (4.2), since a very large part of public expenditure
is undertaken for programs that have an income-transfer objective. In these cases,
it is more reasonable to assume perfect substitutability between public and private
goods than it is to assume additive separability. The additive-separability case
does not seem to be a useful benchmark case for these broad categories of public
expenditure.

ply that 8//0z = 0, and hence the last term reduces simply to 1/ <1 —Lal).

10 As emphasized in Wildasin (1979), this assumption means that compensated demands are af-

fected by public good provision. So the issue is not whether but how public goods affect private good
demands.
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Comparative statics analysis of demographic change

Before turning to numerical estimates, it is of interest to use the theoretical expres-
sions in (4) to conduct some simple comparative statics analysis showing the likely
effect of demographic change on the marginal net benefits of public expenditure
for young workers. Since workers constitute a large and influential part of the
population, changes in their evaluation of the payoff from incremental public
expenditure is likely to create powerful political pressures in the same direction.
To facilitate the analysis, it will be assumed demographic changes (i.e., changes
in n, and n,) and any associated changes in tax rates and net wage rates do not
change either the uncompensated labor su?ply elasticity €; or the “total income”
elasticity of labor supply (1—7)wdl/d1.!

Although it is impossible to anticipate the exact trend of demographic change
over time, the broad implications of declining fertility rates are quite clear. The
proportion of elderly people in the population is expected to increase substantial-
ly over time, while the proportion of young will fall. Table 1 reports projections
of dependency ratios for the United States for selected years under several sets of
assumptions concerning fertility, mortality, etc. Alternative I is based on “op-
timistic” assumptions, while Alternative III is “pessimistic”. In all cases, the num-
ber of aged will rise substantially relative to the number of workers, and the total
number of dependents — that is, both the elderly and children — will also in-
crease relative to the number of workers, except possibly for a period of time in
the near future where the reduction in the number of children may outweigh the
increase in the number of aged. The fiscal implications of these demographic
trends are illustrated by the projections of the “cost rate” for social security, that
is, projected expenditures expressed as a proportion of the expected payroll. In the
absence of any reserves, this is approximately the rate of payroll tax that would
be needed to fund current outlays. These figures are quite striking, as they in-
dicate that the payroll tax rate necessary to support retirees will rise considerably
in the future. Under “moderate” assumptions, the cost rate for old-age pensions
alone will be about 14—15% by the year 2025 and about 15—17% in the year
2050. Adding to this the cost of health insurance for the elderly results in cost
rates of 20—21% in 2025 and 23 —24% by 2050. These are much higher than the
current rate of about 13% (combined employer and employee contribution rates).
Under “pessimistic” assumptions, the cost rate for both old-age pensions and
health insurance would be about 30% in 2025 and 38% (and still rising) by 2050.

Within the present model, the effect of demographic shifts on the tax rate t
can be obtained by implicit differentiation of the government budget constraint

2):

— =27 <0 .1

1t Of course, these elasticities generally do change as the parameters (in particular, the net wage rate)

change. However, the direction of such changes in labor supply elasticities is neither known a priori
nor easy to predict from empirical studies of labor supply (which indeed leave substantial confidence
intervals around the elasticities themselves). Furthermore, there is no reason to expect them to be of
other than minor importance. Thus, it seems reasonable to focus attention on other factors rather than
the variability of these elasticities.
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Table 1. Dependency ratios and cost rate estimates for U.S. social security, 1985 —2060*

Year? Dependency ratio Cost rates
Aged® Total® OASDI¢ Total (OASDHI)®
Past experience
1985 0.200 0.704 11.13 12.8—-13.2f
Alternative T
2000 0.207 0.679 9.17 12.06
2025 0.308 0.791 12.56 15.75
2050 0.314 0.811 12.09 15.72
2060 0.313 0.811 11.95 15.68
Alternatives II-A and II-B 9.898 13.31
2000 0.214 0.676 : :
10.27 13.81
14.56 20.16
2 . .
025 0.339 0.762 15.23 21.16
15.90 22.78
2 . .
050 0.393 0.810 16.74 23.96
16.35 23.38
2 . .
060 0.411 0.831 17.19 24.59
Alternative IIT
2000 0.219 0.671 11.81 16.21
2025 0.376 0.736 18.12 29.42
2050 0.514 0.851 23.49 38.19
2060 0.577 0.918 25.57 40.62

* Source: Board of Trustees (1989), Tables 17. A1 and E2

Notes:

2 Alternatives I, II-A, II-B, and III correspond to different assumptions about future values of
demographic and economic variables. The demographic assumptions for Alternatives II-A and II-B
are identical

® Population aged 65 and over, divided by population aged 20— 64

¢ Population aged 65 and over plus population under age 20, divided by population aged 20— 64

d Cost rate for old age, survivor’s, and disability insurance only

€ Cost rate for total of old age, survivor’s disability, and health insurance program

f 1985 figure not available. Figures shown are range of estimates for 1989, based on Alternatives
I-1II

& Upper figure for each year is for Alternative II-A; lower figure is for Alternative II-B

ki -— % _>0. 5.2)

oy <1_La,>
1—1

These expressions show that a large cohort, when still in the pre-employment
years, requires more educational spending and thus puts upward pressure on the
tax rate (shown by (5.2)), while in its working years, it is able to support the elderly
with a lower tax rate than otherwise (shown by (5.1)). In these respects, the model
is fully consistent with the projections shown in Table 1.

Turning now to the effect of demographic change on workers’ evaluations of
public expenditure, consider first the effect of a change in n;. Using (4.1) and

(5.1),
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Suppose here and in the following that leisure is a normal good so that (in
accordance with empirical findings) /;<0. If &>0, the above expression is
unambiguously positive, that is, an increase in 7, makes additional social securi-
ty benefits more attractive, or less unattractive, to workers. The intuition is
straightforward. First, the first term in (6) shows that an increase in b by $ 1 per
beneficiary is less costly to workers when the number of workers is greater relative
to the number of beneficiaries. Second, an increase in n; raises the size of the
working population. This lowers the tax rate (as shown in (5.1)). The loss in tax
revenue due to income effects associated with anticipated increases in social
security benefits is thus reduced (the second term in (6)). Moreover, provided that
=0, distortionary payroll taxes raise the marginal cost of public funds, and a
reduction in the tax rate associated with an increase in n; reduces this cost (the
third term in (6)). If &<0 (the case of a backward-bending labor supply curve),
then this last effect is reversed. The total effect of n; thus becomes ambiguous if
we allow for a backward-bending labor supply curve. Empirical findings on labor
supply, however, suggest that observed values of g are either positive or, if
negative, close enough to zero not to change the conclusion that the young are
likely to support incremental social security benefits less strongly, or to oppose
them more strongly, as the number of elderly rises (i.e., as n falls).

An environment of higher tax rates associated with greater social security
benefits may be one which is “hostile” not only to incremental social security
benefits, but to other categories of public spending as well. Workers may oppose
many types of public expenditure it taxes are already very high because of the cost
of social security. This possibility is illustrated by differentiating (4.2) with respect
to ny. We obtain

d (,-1dv) _(+nm)why'(e) 3T
dn T de T ony

{———

1—-71

—(+n)(1—Twiiy'(e)) —"T— — .

This expression is quite analogous to (6), and detailed discussion of its com-
ponents need not be repeated. If ;>0 and if leisure is normal, the whole expres-
sion is positive. Therefore, an increase in the number of dependent elderly (i.e.,
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a decrease in n,) reduces the net payoff to workers from additional education.
One concludes that taxpayer resistance to other categories of expenditure (in this
specific case, education) may rise as the population ages and public sector
resources are drawn into the social security system.

To conclude the theoretical analysis, consider briefly the effect of a change in
the number of children born to working taxpayers, n,. As n, rises, the tax rate
T must rise, as shown in (5.2). Following the analysis already developed, one can
see that such an increase in n, (a) increases the marginal cost of public funds for
all uses, provided that =0, and (b) also directly raises both the marginal cost
and the marginal benefit of education expenditures in particular.

Thus, if ¢,=0, an increase in the number of children would be expected to in-
crease the opposition of young workers toward social security benefits and other
public expenditure programs. Its effect on their demand for education is am-
biguous. On the one hand, the cost of funds rises (if ¢;,>0) and this reduces the
desirability of additional education spending. On the other hand, partial differen-
tiation of (4.2) with respect to n, yields:

0 1 dv 1. _qdv
— vy — ) =U+ny) vy — .
on, < ! de> ¢ ) de

If the initial level of education spending is such that dv/de>0, then an increase
in the number of children increases their parents’ marginal net benefit from
education. If, by contrast, dv/de<O0 initially, then the opposite is true. In effect,
an increase in the number of children magnifies the marginal net benefit of educa-
tion spending for young workers. In the present model, the elderly do not benefit
from education, nor do they bear its cost. They have, therefore, no incentive to
influence the political process in order to change the level of education spending
(assuming that they do not act in a strategic way). Thus, at least within the context
of the model, it is reasonable to argue that dv/de=0 in a political equilibrium.
It is of interest, therefore, to analyze initial situations in which changes in n,, by
itself, would neither increase nor decrease the marginal net benefit of education
for young workers.

The preceding theoretical analysis has enabled us to derive precise expressions
for the welfare effect of incremental public expenditures on young workers. The
results show how demographic change can affect this generation-specific benefit-
cost calculus. Changes in the age distribution directly affect the benefits and costs
of providing public services for the young and the old. They also indirectly affect
the desirability of these services through their effect on tax rates and on related
tax distortions. It remains to investigate the potential empirical importance of
these effects.

IV. Quantification

It is of considerable interest to estimate numerically the marginal net payoffs to
young workers from different types of public expenditures based on Egs. (4). The
basic method behind the calculations presented below is straightforward. Take the
values of benefits b and education e as exogenously given. Assume also the labor
supply elasticities do not vary as parameters of the system (such as tax rates) vary.
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As the preceding comparative statics analysis has shown, future demographic and
economic changes will affect the marginal net benefit expressions (a) directly,
through their impact on 1+#, in (4.1) and 1+n, in (4.2), and (b) indirectly,
through their impact on the tax rate on wage income, 7. Considering only these
two types of effect, how will the marginal net benefit of social security and educa-
tion expenditures change as demographic variables and tax rates change? This is
the question that the calculations below attempt to answer.

In order to implement this method, it is necessary to specify (a) how the
demographic variables and tax rate T change, (b) the assumed values of the labor
supply parameters, (c) expectations about future social security benefits (the func-
tion ¢), and (d) the benefits from education (the function y). The demographic,
fiscal, and labor supply assumptions are discussed in some detail in an Appendix.
In brief, the assumptions that are used concerning (a) parallel the current and
projected values for demographic variables and the cost rate for social security
that are displayed in Table 1. Calculations are accordingly presented for each of
the years shown there, under Alternatives I, II, and III.'? Regarding (b), labor
supply estimates are drawn from the literature, with three possibilities being con-
sidered. The first possibility is that labor is perfectly inelastically supplied, so that
all of the tax distortion effects in expressions (4) disappear. In addition, two fur-
ther cases are considered, one in which labor supply elasticities are near the lower
end of the range of plausible values found in the literature, and one in which the
elasticities are somewhat higher.

The assumptions concerning expectations of future social security benefits
and the return to education are much more speculative in nature. Two assump-
tions are considered for each. With respect to expected social security benefits,
the cases of ¢’'(b)=0 and ¢’'(b) =1 are considered. The first of these cor-
responds to a temporary change in benefits, i.e., an increase in current benefits
that is not expected to raise future benefits at all. The second corresponds to a
permanent change in benefits, i.e., future benefits rise dollar for dollar with cur-
rent benefits. For this case, the calculation is undertaken for a household of age
45 years that has a life expectancy of 85, so that the remaining working lifetime
is as long (20 years) as the period of retirement. For education, the case y’(e) = 1
and the case dv/de = 0 are considered. The first of these would be accurate if
education were carried out to the level at which the marginal return on $ 1 worth
of education spending were $ 1. The second implicitly defines a value of w'(e)
such that the marginal return on education is just sufficiently high to compensate
young workers for the real cost to them of an incremental $ 1 in expenditures
(financed through distortionary income taxation). The latter will typically imply
v'(e)>1, since the marginal return would have to be higher than $ 1 to compen-
sate for the cost of raising public funds through incremental increases in the rate
of distortionary taxation.

Net marginal benefits of social security

Table 2 shows the results of a series of calculations of the marginal net payoff
from social security for workers under different assumptions about demographic
and economic trends. In Case 1, the elasticity of labor supply is assumed to be

12 The cost rates for Alternatives II-A and II-B differ little, and so are averaged together to reduce

the number of distinct cases to be considered.
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Table 2. Marginal net benefits from social security, 1985 — 2060 *

Year Case 1 Case 2 Case 3 Case 4
1985 -0.21 0.22 -0.27 0.15
Alternative I

2000 -0.22 0.23 -0.27 0.17
2025 -0.33 0.10 -0.43 0.01
2050 -0.34 0.09 -0.43 0.01
2060 -0.34 0.09 -0.43 0.01
Alternative II

2000 -0.23 0.21 -0.29 0.15
2025 —0.37 0.03 -0.51 —0.13
2050 —-0.44 —0.05 —0.63 -0.29
2060 —0.46 —0.08 -0.67 -0.34
Alternative IIT

2000 —-0.24 0.19 -0.31 0.11
2025 -0.43 -0.11 -0.73 -0.51
2050 -0.63 —0.45 —1.95 —2.38
2060 -0.74 -0.62 —3.55 -4.79

* Source: Author’s calculations, as explained in text
Case 1: ,=0.07, 1 —7)wl;= -0.20, ¢' =0
Case 2: =0.07, 1 —1)wl;=-0.20, ¢' =1
Case 3: =027, 1 —1)wl;=-0.17, ¢' =0
Case 4: ,=0.27, 1 —)wl;= -0.17, ¢' =1

relatively low, and it is assumed that a hypothetical increase in social security
benefits is temporary. Thus, from the worker’s viewpoint, an increase in social
security benefits can only be harmful. But the degree to which it is harmful varies
widely. With the 1985 old-age dependency ratio of 0.200 and a payroll tax rate
of 15.3%, an incremental increase in social security benefits would entail a real
income loss of $ 0.21 — not much greater than the direct budgetary cost of assess-
ing $ 0.20 from each worker to provide the revenue needed for $ 1.00 in benefits
per retiree. In future years, however, the loss from similar incremental benefits
could be much higher. By the year 2000, the cost would be about $ 0.23. This par-
ticular estimate is not sensitive to the projection used (i.e., whether one uses Alter-
native I, II, or III). By 2025, the cost will be much higher again. Under the most
optimistic assumption, the cost to a worker of an incremental dollar’s worth of
social security benefits will be $0.33, and this could be as high as $ 0.43 under
the most pessimistic assumption. By 2050 —2060, the cost is likely to rise again,
although under optimistic assumptions this would not be the case. The mid-range
projection would put the cost at about $ 0.45 per dollar of benefits, while the cost
would be around $ 0.65—$0.70 under the “pessimistic” Alternative III.

These figures are derived under the assumption that the elasticity of labor
supply is relatively low. Case 3 shows what happens when the elasticity of labor
supply is relatively high. As might be expected, the marginal cost to a young
worker from incremental expansion of the social security program is indeed
higher under this assumption; this is true for all years and under all assumptions
about future economic and demographic trends. Moreover, the change in the
magnitude of the loss from incremental social security benefits is magnified as
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we compare future with present circumstances. Again, in all cases, the marginal
cost of social security facing young workers does not change much between 1985
and 2000, but large increases occur between 2000 and 2025. Under optimistic
assumptions the cost rises from $0.27 in 2000 to $ 0.43 in 2025 and beyond —
a 60% increase. Under mid-range projections, the cost rises from $ 0.29 in 2000
to $0.51 in 2025 and to about $ 0.65 by 2050—2060. In the “pessimistic” case of
Alternative III, the cost rises form $ 0.31 in 2000 to $ 0.73 in 2025 and $ 2.00 or
more by 2050—2060!

These calculations should be compared with the column in Table 1 showing
the old-age dependency ratio. If the elasticity of labor supply were identically zero
for all workers, the marginal cost per young worker of increasing social security
benefits by $ 1 would just be (1+n,)~", i, the value of the old-age dependency
ratio. The difference between this ratio and the marginal cost estimates in Table 2
reflects the impact of distortionary tax financing for social security. As is clear,
this difference is non-trivial in all cases, but it becomes especially important when
the elasticity of labor supply assumes a higher value (Case 3) and when the tax
rate is at higher values (later years, more “pessimistic” assumptions).

To see what happens if workers expect their “contributions” to increase their
own social security benefits, consider the case of an individual aged 45 with a life
expectancy of 85.' This particular case is convenient since the duration of the
remaining working lifetime is the same as that of the retirement period. The col-
umns labelled “Case 2” and “Case 4” in Table 2 show the net welfare effect for
a representative worker that results from a “permanent” incremental increase in
social security benefits, assuming that future social security benefits are dis-
counted at an annual rate of 3%. '* As might be expected, these calculations dif-
fer from those in Cases 1 and 3 because, by including (non-zero) expected social
security benefits, the marginal net benefit from social security is much higher.
However, the estimated change in marginal net benefits over time differ little from
those presented for Cases 1 and 3. In most cases, this marginal net benefit turns
negative by the years 2025 and remains negative thereafter. Thus, for 45-year-old
workers, voting behavior would presumably shift, during the period 2000—2025,
from favoring increases in social security to opposing them. '*

13 Board of Trustees (1989), Table 11, gives a life expectancy at age 65 of 20—25 years for females

under most demographic assumptions.

4 The figures shown in the table are actually annual flows rather than the discounted value of
20-year streams of marginal costs and benefits. They give the marginal cost for one year’s worth of
taxation and the marginal benefits of one year’s worth of social security benefits, the latter discounted
back 20 years. By expressing everything in terms of annual flows, it is easier to compare the numbers
with those shown for Cases 1 and 3.

5 It is obvious that calculations for workers of different ages would not change the qualitative
nature of the results. The underlying assumption that incremental public expenditures are financed
through taxation rather than borrowing should be recalled here. Workers who might oppose tax-fi-
nanced increases in social security benefits might favor debt-financed increases. This possibility has
not been investigated here. A proper analysis would go beyond the scope of this paper but would in
any case require some explanation for why current generations bother to pay any taxes at all. In-
tergenerational altruism is not part of the present model, and without it or something similar, current
generations can gain by issuing debt to be repaid by future generations.
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Net marginal benefits from educational expenditures

Consider now how the marginal net benefits from educational expenditures may
change in future years. As shown in Table 3, the number of children per worker
is expected to decline in future years from its current value of 0.504. The extent
to which this will occur is obviously open to question, with a mid-range projec-
tion for 2050 of about 0.42. Table 3 shows the marginal cost and marginal net
benefit to a worker from incremental educational expenditures under a variety of
assumptions about tax rates, labor supply, and demographics. The marginal net
benefits depend on the overall rate of taxation of earnings for all purposes, and
thus depend in particular on the payroll tax rate for social security.

The figures in Table 3 for Case I show the marginal net benefit from education
for a worker, under the assumption that the wage elasticity of labor supply is low
and under the assumption that the worker derives no benefits from education (i.e.,
in the notation of Sect. III, w' = 0). Thus, the worker simply bears the burden of
financing additional education spending. This cost, in 1985, is estimated at $ 0.54.
Reading down the column for Case 1, it is clear that this cost is unlikely to rise,
and may well fall, in future years — perhaps to as little as $ 0.41 in 2025 under
“pessimistic” assumptions. These figures suggest that the payoff to workers from
reductions in educational spending is likely to fall in future years. Perhaps an in-
crease in educational spending might be politically more attractive, at least to
workers, than is presently the case. On the other hand, comparing the figures for
Case 1 with the youth dependency ratio itself, it is clear that tax distortions and
their relationship to social security financing can have a significant impact on the
valuation of education spending. To see this in the most extreme case, consider

Table 3. Marginal net benefits from education spending, 1985 — 2060 *

Year Number of young per worker Case 1 Case 2 Case 3 Case 4
1985 0.504 —0.54 -0.15 —0.69 -0.31
Alternative 1

2000 0.472 —0.50 -0.12 —-0.62 -0.24
2025 0.483 -0.52 -0.14 -0.67 -0.30
2050 0.497 -0.54 -0.15 —0.69 -0.31
2060 0.498 -0.54 -0.15 —0.69 -0.31
Alternative II

2000 0.462 —0.49 -0.13 -0.62 -0.26
2025 0.423 —0.46 —0.16 —0.64 -0.35
2050 0.417 -0.46 -0.17 -0.67 -0.41
2060 0.420 -0.47 —0.18 -0.69 -0.43
Alternative II1

2000 0.452 —-0.49 -0.14 -0.63 -0.29
2025 0.360 —-0.41 -0.20 -0.70 -0.56
2050 0.351 -0.43 -0.32 —-1.33 -1.60
2060 0.341 —0.44 -0.36 -2.10 —2.86

* Source: Author’s calculations, as explained in text

Case 1: ,=0.07, { —7)wl;= -0.17, y' =0
Case 2: =0.07, 1 —7)wl;= —-0.17, y' =1
Case 3: ,=0.27, 1—1)wl;= -0.17, y' =0
Case 4: ,=0.27, 1—1)wl;= —-0.17, y' =1
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Alternative III. Under this projection, the number of young per worker will fall
from about 0.50 today to about 0.35 by 2050 — a 30% decline. Yet the marginal
cost to a worker of education finance will only decline from about $ 0.54 to $ 0.43
— a decline of only about 18%. If tax distortions and the rising cost of social
security could be ignored, the marginal cost of education finance would be much
lower in 2050 than would be the case when they are taken into account. Thus,
operationally speaking, the high level of social security benefits and payroll taxa-
tion in 2025—2060, under Alternative III projections, would have the effect of
making workers much less receptive to incremental spending on education than
would otherwise be the case.

As might be expected, this general conclusion is much strengthened when a
higher labor supply elasticity is assumed. Case 3 parallels the calculations from
Case 1, differing only in that the elasticity of labor supply is assumed to take on
a relatively high value. In this case, the marginal cost borne by workers from
education spending is higher in all cases. More importantly, this marginal cost is
much more sensitive to changes in payroll tax rates. Under Alternatives I and II,
the marginal cost to a worker from education spending falls between 1985 and
2000, but by the year 2025, the cost is once again at a level very close to the 1985
value of $0.69. Thus, even though the number of children to be educated falls
considerably, the effective cost of finance may remain fairly steady under op-
timistic to mid-range projections. Of course, under the “pessimistic” Alternative
I11, the situation is more unfavorable for education spending because the payroll
tax rate is so high. Thus, the incremental cost of education spending may actually
rise in this case, perhaps to as much as $ 1.33 or even more by the year 2060.

Calculations based on a positive (rather than 0) gross return from education
are presented in the figures for Case 2, which assumes a low elasticity of labor
supply, and for Case 4, which assumes a high elasticity of labor supply. In both
of these cases, it is assumed that $ 1 of additional educational spending yields a
benefit of § 1. The first point to note from the table is that workers’ marginal net
benefit from educational expenditures is still negative, even under this assump-
tion. ' However, more to the point for present purposes is the change in
marginal net benefits from one period to the next. Under the “optimistic” Alter-
native I, there is little change over time. But under the mid-range projections of
Alternative II and especially under the “pessimistic” assumptions of Alternative
II1, the marginal net benefit from education is expected to fall, in some cases quite
significantly. The extent of the decline in marginal net benefits is least under the
assumption of a low labor supply elasticity, as expected. Under Alternative II
with a low labor supply elasticity, the marginal net benefit only falls slightly. But
with a high labor supply elasticity, the marginal net benefit falls form $ —0.31 to
$ —0.41 by 2050. Under Alternative III, the marginal net benefit falls from
$ —0.15 in 1985 to $ —0.32 by 2050 when the labor supply elasticity is low. The
corresponding drop in the high labor supply elasticity case is from $ —0.31 in
1985 to $ —1.60 in 2050.

Taken together, these results show that projected increases in payroll tax rates
may reduce the marginal net benefits from education expenditures in future
periods compared to what they would otherwise be. In some cases, the demand
by workers for education spending would likely fall significantly, even though the

16 This reflects the income effect of educational benefits on labor supply. If instead one assumed

that /; = 0, the figures for Cases 2 and 4 would simply be $ 1 higher than those for Cases 1 and 3.
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number of children supported by each worker would be declining. The important
general conclusion to be drawn from these calculations is that the demand for any
particular type of public good cannot be analyzed in isolation from all others.
Social security, education, and other public goods all are financed, to a greater
or lesser extent, from direct or indirect taxes on labor. If payroll tax rates rises
significantly in the future in order to maintain the social security system, other
public expenditures that “compete” for the same revenue source may be “crowded
out”, as pressure rises to limit the tax burden on labor. Although the calculations
presented in Table 3 deal with the specific case of educational expenditures, this
general principle is clearly applicable to other types of public goods, as well.

V. Conclusion

As the populations of the United States and other countries get older, the cost
of existing transfer programs for the elderly will rise. The preceding analysis has
shown, within the context of a simple two-period life cycle model, that the
marginal cost of social security for typical members of the working population
is likely to rise rather sharply in the future. There will be more elderly persons to
support, and the disruption of labor supply decisions resulting from higher tax
rates will become increasingly costly. If the political process responds primarily
to numbers of voters, the pressure to maintain or even increase social security
benefits may rise over time. But if the political system responds as well to intensity
of interest, the trend may well be in the opposite direction. The working popula-
tion, though diminishing in relative size, will find it increasingly advantageous to
limit the burden of social security. Politicians may find that proposals to limit
social security benefits will capture the attention of more working-age voters,
motivate them to vote in larger numbers, and induce them to contribute more
money and effort to political campaigns. Higher social security taxes in the future
may also raise the real cost of other types of public expenditure relative to what
it would be without tax distortions. In fact, the preceding analysis has shown how
this could happen in the specific case of education expenditure. Constituencies
favoring spending on education, defense, agriculture, etc. may encounter increas-
ed resistance to higher tax rates as the cost of social security increases. A reduc-
tion in these other types of expenditures could result. These constituencies might
favor reductions in social security expenditures as a way of freeing up additional
public resources for their favored objectives.

Really large increases in payroll tax rates are still some years away in the
United States, at least if the social security system continues to operate on an un-
funded basis. It is during the period 2025 —2050 (and perhaps later) that the trend
toward an aging population is projected to have its largest fiscal impact.
Nonetheless, the prospect of future social security cuts is worth considering now.
Individuals born between 1940 and 1960 will have reached the ages of 65 to 85
by the year 2025. These individuals constitute a significant portion of today’s
working population. If political forces come into play by 2025 to restrict social
security benefits, individuals who are economically active today will be affected.
They may therefore act now, or soon, to limit their exposure to the risk of loss
of social security benefits. They could do this by increasing private savings,
whether on an individual or group basis (through private pension plans, for exam-

ple).
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Moreover, it is interesting to speculate about possible changes in expectations
about the link between present and future social security benefit levels. To date,
increases in social security benefit levels in the United States have been relatively
permanent in nature. Taxpayers might be rather tolerant of increasing tax rates
in such an environment. The prospect of a sharply rising real welfare cost of taxa-
tion in future decades, however, makes such expectations appear less plausible. If
the current working population loses confidence in their own prospects for
benefitting from the system, an unravelling of current political support for social
security could result.

It would be of some interest to extend the foregoing analysis by generalizing
the life-cycle model that underlies it. Dynamic simulation models (of the type de-
scribed in Auerbach and Kotlikoff (1987), for example) would make it possible
to study a much more realistic model. Simulations of such a model would be quite
unlikely to overturn the major conclusions derived from the simpler model
developed here, but would make it possible to explore some rather interesting
questions that are too complex to handle analytically. For example, a simulation
model would facilitate analysis of the marginal welfare effects of social security
and other expenditures for workers of different ages, abilities, family attributes,
or other personal characteristics. This could yield important insights into some
of the distributional impacts of social security expenditures. It could also con-
tribute to a better understanding of the diversity of interests within the population
that may oppose or support social security and other public expenditures during
coming years of demographic change.

Appendix

This Appendix is devoted to an explanation of the basis for the estimates of
demographic variables and tax variables that are used in the calculations of
Sect. IV.

Demographic assumptions

The data in Table 1 make it possible to obtain empirical counterparts to the ex-
pressions 1+n; and 1+n, that appear in the theoretical analysis. The old-age
dependency ratio appearing in the “Aged” column corresponds directly with
(1+n,)~", while the total dependency ratio in the next column corresponds to
¢ +n1)‘1 +(1+n,), ie., the number of elderly per worker plus the number of
children per worker. The value of 1+n, is thus obtained by subtracting the num-
ber of “old dependents” from the number of “total dependents”

Several different assumptions are made below concerning the values of these
variables. First, the initial values for (1+#,)"' and 1+n, will be taken as 0.200
and 0.504 ( = 0.704—0.200), respectively, corresponding to the 1985 values given
in the table. Then the range of possible future values shown in Table 1 will be con-
sidered as alternatives that might occur in future years.

Fiscal assumptions

The relevant tax rate for households deciding whether or not to support higher
expenditures for social security, education, or other public goods is the com-
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prehensive marginal tax rate on earnings, that is, the sum of the tax wedges
created by all taxes that affect the difference between the gross and net returns
to labor.

The payroll tax for social security is one component of this comprehensive
marginal tax rate. Of course, the distinction between employer and employee
payroll taxes is irrelevant in the analysis of the distortions associated with wage
taxation. The first point to note in finding an empirical counterpart to 7,
therefore, is that one should consider the combined employer and employee
payroll tax rates. At present, this rate is 15.3%, which will be taken as an initial
value for base-year calculations. The payroll tax rate could rise or fall in future
periods, even with the level of social security benefits held constant, depending
on economic growth, demographic change, and political decisions about the ex-
tent to which the social security system should be funded. '’

According to current projections (see Board of Trustees [1989, Table E2]), the
social security trust funds should have positive reserves until about the year
2010.'8 It is therefore reasonable to assume that the current benefit structure
could be maintained from that time onward only by increasing the payroll tax rate
to a level equal to the cost rate, or by increasing income or other taxes to a com-
parable degree. Thus, the cost rate projections in Table 1 are used as the projected
values for 7 in the years 2025 and beyond. Although perhaps more debatable. the
same assumption is used for the year 2000 as well.

In addition to payroll taxes, the gross and net return to labor are driven apart
by income and consumption taxes. Marginal Federal income tax rates in the
United States currently range from 0% to 35%. Combined state and local income
tax rates can be as low as 0% for some taxpayers or in some states, and as high
as 10% or more in others. Income support programs for the poor give rise to im-
plicit marginal tax rates on earnings well in excess of 50%. General sales taxes at
the state and local level can range from 0% to 7% or even higher, and of course
specific excises are often considerably higher still. The effective marginal tax rate
on all of these taxes should in principle be combined and added to the payroll
tax rates in order to estimate the current and projected future values of 7. Clearly,
calculating an appropriate weighted-average comprehensive marginal tax rate is
a most difficult task even for the present period, and estimating the future value
of such a tax rate is far more difficult still. (Among many other factors, future
tax rates will depend on such considerations as economic growth and the level of

17 The analysis ignores the caps on payroll taxes and on social security benefits, assuming for

simplicity that they do not bind for the “representative worker.” At present, relatively few workers have
earnings that exceed the maximum level of taxable earnings for payroll tax purposes. It is conceivable
that such caps could affect a higher proportion of earnings or the labor force in future years.

'8 The exact year in which the funds are expected to be depleted depends on the economic and
demographic assumptions used. Under Alternative I, exhaustion of the funds occurs in 2025, while
under Alternative III it occurs in 1997.

19 The difference between the projected cost rates and the currently scheduled tax rate of 15.3% is
not too large, so the use of the latter would not change the results for the year 2000 very much. In
any event, the latest trends in political discussions (especially the Moynihan proposal) suggest that
payroll tax rates in the United States may soon be cut in order to eliminate any accumulation of social
security trust fund reserves. If this occurs, then there would be no reserves to cover a discrepany be-
tween the cost rate and the payroll tax rate, and the two would have to coincide. This provides some
additional rationale for the use of the cost rate in 2000.
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public expenditures for defense and for domestic purposes other than social
security.)

A detailed analysis of effective marginal tax rates on labor income for present
and future periods is well beyond the scope of this study. 20 Such an analysis is
not really essential for present purposes in any event. The main objective here is
to illustrate the direct and indirect effects of demographic change on the net
payoffs from social security and education. For this limited purpose, it is suffi-
cient to consider several different values for the other taxes that contribute to the
effective tax on wage income. A very rough estimate of the combined marginal
tax rate facing workers at present, excluding the payroll tax (which has already
been separately accounted for) might be about 35%. For the sake of sensitivity
analysis, one could easily consider higher and lower rates such as 25% or 45%,
but the results from such calculations are readily anticipated. They are not
presented here for the sake of brevity. This 35% rate will be added to the estimat-
ed payroll tax rates under differing demographic and economic assumptions, as
already discussed, to arrive at the final estimates of 7 for present and future years.

Labor supply parameters

For the purposes of the calculations in Sect. IV, two labor supply parameters are
needed. One is the uncompensated wage elasticity of labor supply, ¢,. The other
is the “total income elasticity” of labor supply, wl;. %! These parameters have fre-
quently been estimated in static labor supply models, both for male and for fe-
male workers. There is considerable variation in the estimates that have been ob-
tained, however. Pencavel (1986, p. 82) concludes a recent survey of male labor
supply by saying “If a single number has to be attached to each of the behavioral
responses, then for American prime-age men the (uncompensated) wage elasticity
of hours of work is —0.10 and their [total income elasticity of labor supply] is
—0.20? Killingsworth and Heckman (1986, pp. 185—192) report many estimates
of female labor supply elasticities, stressing the high variation that is found
among them: “All in all, most of the estimates suggest that female labor supply
elasticities are large both in absolute terms and relative to male elasticities. ...
However, the range of estimates of the uncompensated wage elasticity of annual
hours is dauntingly large?” They point out that this elasticity has been estimated
to be as low as —0.30 but as high as + 14.00. Clearly different values of the female
labor supply should be considered in the present analysis. Values of the un-
compensated wage elasticity of +0.4 and +1.0 provide reasonable “low” and
“high” estimates, respectively. Studies with uncompensated wage elasticities
around +0.4 also report total income elasticities of around —0.2, while a total

20 Many prior studies have conducted such analyses in varying degrees of detail. None has provided

estimates for future periods that would be suitable for the particular purposes of the present paper,
however. Prior studies of the “marginal cost of public funds” or of the deadweight loss from taxation
all have had to come to grips with this question. See, e.g., Browning and Johnson (1984), Browning
(1987), Stuart (1984), Hausman (1986), etc. In a recent study, Cutler et al. (1990) have examined the
tax-smoothing argument for prepayment of taxes now in anticipation of higher future social insurance
expenditures. They find that the welfare gains from doing so are small, but that they also assume that
average and marginal tax rates are equal. This may account for their findings.

2 Of course, these two parameters are related to the compensated wage elasticity of labor supply
by the Slutsky equation, ¢, = e+ wl;, where ¢ ¥denotes the compensated elasticity. Thus, what is real-
ly needed are estimates of any two of these three parameters.
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income elasticity of —0.1 would be consistent with the results of studies finding
wage elasticities of around +1.0.

The theoretical analysis of Sect. III is formulated in terms of representative
households and does not distinguish between male and female labor supply. To
aggregate the labor supply elasticities for men and women, one can weight them
by effective quantities. Assuming that the number of workers in the female labor
force is 80% of the number in the male labor force and that the effective labor
supply per woman is 65% that of a man, *? the overall labor supply elasticity can
be estimated as a weighted average of those for males and females, with a weight
of 0.66 for men and 0.34 for women.? This results in uncompensated wage
elasticities of labor supply of +0.07 and +0.27 for the low and high
elasticity cases, and corresponding values of —0.20 and —0.17 for the total in-
come elasticities of labor supply.

References

Atkinson AB, Stern N (1974) Pigou, taxation, and public goods. Rev Econ Studies 41:119—128

Auerbach A, Kotlikoff L (1987) Dynamic fiscal policy. Cambridge University Press, Cambridge

Barro RJ (1979) On the determination of the public debt. Q J Polit Econ 87:940—971

Becker GS (1983) A theory of competition among pressure groups for political influence. J Econ
98:371 —400

Becker GS (1985) Public policies, pressure groups, and dead weight costs. J Publ Econ 28:329—-348

Boadway RW, Marchand M, Pestieau P. Optimal path for social security in a changing environment
(unpublished)

Boadway RW, Wildasin DE (1989a) A median voter analysis of social security. Int Econ Rev
30(2):307-328

Boadway RW, Wildasin DE (1989b) Voting models of social security determination. In: Klevmarken
A, Gustafsson B (eds) The political economy of social security. North-Holland, Amsterdam, pp
29-50

Board of Trustees, Federal Old-Age and Survivors Insurance Trust Fund and Disability Trust Fund
(1989) 1989 Annual Report. USGPO, Washington

Bos D, Weizsdcker RK von (1989) Economic consequences of an aging population. Eur Econ Rev
33:345-354

Browning EK (1987) On the marginal welfare cost of taxation. Am Econ Rev 77:11-23

Browning EK, Johnson WR (1984) The trade-off between equality and efficiency. J Polit Econ
92:175-203

Crane R (1990) Price specification and the demand for public goods. J Publ Econ 43:93-106

Creedy J, Disney R (1989) Can we afford to grow older? Population aging and social security. Eur
Econ Rev 33:367-376

Cutler DM, Poterba JM, Sheiner LM, Summers LH (1990) An aging society: opportunity or
challenge? Brookings papers on economic activity, No. 1:1-56

Dréze JH, Marchand M (1976) Pricing, spending, and gambling rules for nonprofit organizations. In:
Grieson RE (ed) Public and urban economics. DC Heath, Lexington, pp 59—89

Fullerton D (1989) If labor is inelastic, are taxes still distorting. (Unpublished)

2 The US Department of Commerce (1988, Tables 608, 561, and 653) provide the following data:
The 1988 male labor force participation rate was 76% and a female labor force participation rate was
55% (72% of the male rate). The number of male workers in 1986 was about 46 million, while the
number of female workers was about 32.5 million (85% of the number of males). Median weekly earn-
ings in 1986 for males employed full-time was $ 358, while the corresponding figure for females was
$290 (81% of male earnings). Median annual earnings for all males was $ 18782 and $ 10016 for all
females (53% of male earnings).

23 The total effective female labor force is the male labor force plus and effective labor force of 0.80
(0.65) = 0.52 of the male labor force. The corresponding weights are 1/1.52 and 0.52/1.52.



The marginal cost of public funds with an aging population 135

Hausman JA (1981) Labor supply. In: Aaron HJ, Pechman JA (eds) How taxes affect economic
behavior. Brookings, Washington, pp 27—72
=+ Hu SC (1982) Social security, majority-voting equilibrium and dynamic efficiency. Int Econ Rev
23:269—287
Inman RP (1987) Markets, governments, and the ‘New’ political economy. In: Auerbach AJ, Feldstein
M (eds) Handbook of public economics, vol. II. North-Holland, Amsterdam, pp 647—-777
Killingsworth MR, Heckman JJ (1986) Female labor supply: a survey. In: Ashenfelter OC, Layard R
(eds) Handbook of labor economics. North-Holland, Amsterdam, pp 103 —204
=+ Meltzer AH, Richard SF (1981) A rational theory of the size of government. J Polit Econ 89:914—927
Modigliani F (1988) Measuring the contribution of intergenerational transfers to total wealth: concep-
tual issues and empirical findings. In: Kessler D, Masson A (eds) Modelling the accumulation and
distribution of wealth. Clarendon Press, Oxford, pp 2152
Peltzman S (1976) Toward a more general theory of regulation. J Law Econ 14:211—-240
Peltzman S (1980) The growth of government. J Law Econ 14:209—287
Pencavel J (1986) Labor supply of men: a survey. In: Ashenfelter OC, Layard R (eds) Handbook of
labor economics. North-Holland, Amsterdam, pp 3—102
=+ Stigler G (1971) The theory of economic regulation. Bell J Econ Manag Sci 2:3-21
=+ Stuart C (1984) Welfare costs per dollar of additional tax revenue in the United States. Am Econ Rev
74:352—-362
US Department of Commerce (1987) Statistical abstract of the United States, 1988. USGPO,
Washington
van Winden FAAM (1983) On the interaction between state and private sector: a study in political
economics. North-Holland, Amsterdam
Verbon HAA (1987) The rise and evolution of public pension systems. Publ Choice 52:75-100
Verbon HAA, Winden FAAM van (1986) Public pensions and political decision-making. In: Graf von
der Schulenberg J-M (ed) Essays in social security economics, pp 32—53
Weizsidcker RK von (1990) Population aging and social security: a politico-economic model of state
pension financing. University of Bonn Discussion Paper No. A-279
Wildasin DE (1979) Public good provision with optimal and non-optimal commodity taxation: the
single-consumer case. Econ Lett 4:59—64
Wildasin DE (1984) On public good provision with distortionary taxation. Econ Inq 22:227 —243. Er-
rata (1985) Econ Inq 23:185
Wildasin DE (1989) Distortionary taxation and demand estimation for public goods. Reg Sci Urban
Econ 19:353-379
=+ Wilson JD (1991) Optimal public good provision with limited lump-sum taxation. Am Econ Rev
81:153-166



	Article Contents
	p. [111]
	p. 112
	p. 113
	p. 114
	p. 115
	p. 116
	p. 117
	p. 118
	p. 119
	p. 120
	p. 121
	p. 122
	p. 123
	p. 124
	p. 125
	p. 126
	p. 127
	p. 128
	p. 129
	p. 130
	p. 131
	p. 132
	p. 133
	p. 134
	p. 135

	Issue Table of Contents
	Journal of Population Economics, Vol. 4, No. 2 (May, 1991), pp. 87-176
	Editors' Note [p. 87-87]
	Social Security in a General Equilibrium Model with Endogenous Government Behavior [pp. 89-110]
	The Marginal Cost of Public Funds with an Aging Population [pp. 111-135]
	Optimal Pension Funding with Demographic Instability and Endogenous Returns on Investment [pp. 137-154]
	Public Pensions in Transition: An Optimal Policy Path [pp. 155-175]





