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ABSTRACT

This paper begins to evaluate some of the complicated
set of economic adjustments which are going to occur as the uneven
population age structure of the U.S. matures. It argues that in
the 2012-2035 "crunch" years for the social security system not
only will workers be scarce relative to retirees, but they will
also be scarce relative to capital. This fact will tend to raise
the wage-rentals ratio and partially alleviate thg problems of a
a retirement plan supported by taxes on labor income. On the
other hand, during this period the large number of elderly persons
will be attempting to dis-save by selling their assets to the
relatively few younger, accumulating families. Such an imbalance
will be equilibrated only by depressed asset prices. The conclu-
sion, thus, is that the problems of the social security system
may be partially alleviated by factor price adjustments, while
private funded pension plans will have a problem of their own,

namely lower than anticipated liquidation values.

John .B. Shoven



An Evaluation of the Role of Factor Markets and

Intensities in the Social Security Crisis: A Progress Report

I. Discussion of the Issues

Some of the major problems the United States faces with respect
to its social security system are well known to economists. The largest
issues seem to be (1) the squeeze on the program which can be foreseen
due to the post World War II birth patterns, (2) the effect of the
unfunded "pay-as-you-go" nature of the social retirement plan on savings
and, hence, eventually on the size of the capital stock, (3) the effect
the system has on retirement age and therefore the size of the non-
productive adult population, and (4) the indexation of the program for
inflation. This paper will focus on the first of these matters, but
perhaps some brief discussion of the others is appropriate, The
second, the savings effect of the unfunded character of the program,
is far from resolved and needs more empirical investigation. Some of
the most important work done to date on this matter would include
Feldstein [19Th, 19T6a, 1976b] and Barro [1977]. The third problem,
the effect on retirement, was analyzed by Boskin [1977a]in a recently
published work which concludes that the combined income effect and the
implicit tax rate which the social security system imposes on workers
after age 62 (and, particularly, after age 65) affects retirement
decisions markedly. The fourth and final issue listed, that concerning
the double indexing for inflation, has received some attention in the
literature and could become a very large problem in the next 20 or

more years, However, it now looks as if Congress will correct for the
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faulty price level adjustments in the pay-out and pay~in formulas

As stated, this paper concentrates on the problems created
by the age structure of the U.S. population and addresses an aspect
of these issues Vhich has received surprisingly little attention
from economists. The most fundamental problem of the social security
system is often summarized with the following logic. The social
security system is basically a transfer of real income from the
working population to the retired population at any point in time. If
the ratio of workers to retired populations or more correctly payers
to recipients remained constant, then the benefits per retired worker
could grow at the same rate as the real labor income of the working
‘population without raising the fraction of the workers' income which
he is forced to "contribute" (i.e. his social security taxes).

Naturally, as the system Began operation there was a very
high ratio of payers to recipients, and this ratio would have inevitably
declined as the program matured. The problem we now face is not only
this "phasing in" phenomenon (which is continuing because the program
has been continually made larger and more comprehensive over the past
thirty years), but also the problems created by the post war birth
patterns, the increased longevity of the population, and the trend
towards earlier retirement. The broad facts regarding birth statistics
are, of course, well known. The U.S. population grew very slowly
during the depression and World War II (increasing only 7.2 percent
between the 1940 and 1930 censuses ,for example), increased rapidly from

1947 to 1960 (the U.S. population was up 18.5 percent in 1960 overl950)after



which the rate of growth has slowed continuously. The population is
now increasing at a rate similar to that during the Great Depression.
This irregular pattern of births makes for an unstable age
structure. Today the ratio of the working population to the retired
population is approximately 3.2. This number may actually increase
between 1995 and 2010, but will sharply fall when the 1947-1960 baby
boom begins to retire in approximately 2012, Obviously, the behavior
of this important ratio in the crucial period 2012 to 2035 depends on
several unknowns including future birth rates, lebor force partieipa-
tion rates, and the prevalent retirement age at that time. However,
it has been estimated that the number of workers per retiree will
decline to close to 2.0 by 2030 (Blechman, Gramlich, and Hartmann
[1975]). Such & dramatic fall in this ecritical parameter,
from 3.2 to 2,0, would imply that either the workers in 2012-2035 will
have to "contribute" a significantly larger fraction of their earnings
to the then retired population (with a possible negative impact on
labor force participation) or the retirees will have to accept asmaller
fraction of labor earnings than they themselves provided previous
retired generations. Since the social security system is widely per-
ceived as a pension plan rather than the more accurate depiction as
an intergenerational transfer scheme, people have come to consider
their retirement benefits as close to a contractual committment by
the government. Therefore, neither of the two solutions to the demo-
graphic squeeze of 2012-2035, sharply higher tax rates or reduced

generosity of benefits, is viewed favorably.
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The model that people commonly have in mind when they focus
on this ratio of the retired to working population is the Samuelson con-
sumption loan model, Samuelson [1958]. At the most inituitive level, this
- model equates social security to an intergenerational chain letter.

We can imagine the working generation at any point in time transferring
some fraction of its product to the previous generation then retired.
It does so with the expectation that the following generation will
likewise share its product when the current working population retires.
As long as total labor product per retiree is growing steadily (or at
least as expected) and the plan is continued, no individual's expec-
tations are disappointed. The generation retired at the time the
system is inaugurated enjoy & windfall gain and each generation there-
after is "repaid" for its contributions by .the payments of the follow-
ing generation.

One of the major problems that social security is now thought
to face is that total labor income per retiree will fall dramatically
in the period 2012-2035. The gquestion this study will begin to address
is whether or not the magnitude of that fallwill be as great as commonly
supposed. A not-so-logical leap has always been made from the behavior
of the ratio of workers to retired people to the projected labor income
per retiree, This leap violates the most elementary of economic
principles, namely that scarce items, including factors of production,
comnand a high price in a competitive market.

There is no doubt that in addition to being scarce relative

to retirees, workers will be scarce relative to capital in the squeeze



period of concern, 2012-2035. The increase in the capital-labor
ratio which will occur as the large baby boom population leaves the
labor force will increase the relative price of labor. The extent to
which this occurs and hence alleviates some of the pressure on the
social security system is the area I am investigating. The framework
for the investigation is described in this paper as well as some
preliminary illustrative results. The main point of investigation,
to repeat, is the extent to which the labor income per retiree will
fall less than the ratio of workers to retiree. The latter parameter
has frequently been referred to in describing the demographic pattern
problem of social security, but it is the former number which is more
relevant in evaluating the extent of the crisis.

The implications of an aging population and the eventual
bulge in retirements are more extensive than discussed above. Indeed,
the age structure of the population has an important effect not only
on the size of the labor force and retired population, but also on
the savings rate and, hence, on the growth rate of the capital stock,.
People save and dissave for various reasons, partially to meet certain
target expenditures such as college educations for children and a down
payment on a house, and they also respond to the incentives offered
savers in terms of a real rate of return. This latter elasticity (that
of saving with respect to the'real rate of return) has often been
assumed to be zero, but recent empirical work, Boskin[1977b], estimates

it at 0.4 which has major implications regarding tax policy, provision



for retirement, and the effect of the demographic factors we are dis-
cussing on relative factor prices.

In this discussion of the correct formulation of a savings
function it must be noted that retirement is the dominant target for
which purchasing power is stored. A very simple model would have
each household saving during their earning yeers, building up a stock
of wealth, which they then dissave during retirement. With a steadily
growing population there is always more savings generated for re-
tirement by the working population than dissaving by the retired,
thus freeing new funds for additions to the capital stock. However,
if population growth ceases, no net funds are provided as the retired
population simply sells the existing capital stock to the younger,
accumulating households.

In the period roughly defined by 1995 to 2012 one can imagine
a high rate of national savings and gradual increase in the capital
stock available per worker. This is because of the fact that the
relatively small number of persons born between 1930 and 1945 will
be retiring and dissaving while the far more numerous members of the
baby boom could be expected to be saving for their forthcoming retire-
ments. The situation will reverse itself around 2012 when this group
actually begins to retire, although what will happen to capital per
worker is less than obviaus since the growth of both the numerator and
the denominator will slow markedly. It is my opinion that this K/L
parameter will be at a historical high around 2012 to0 2020 and it will either

gradually fall or slow its rise after that.



Many of the sbove statements may seem overly qualified, but
that is because many simultaneous factors are at work as the age
structure of the U.S. changes. For instance, as the baby boom gener-
ation saves for retirement they might be expected to drive the price
of capital goods up and the rate of return to capital down. This
would affect the income of capital owners, the prices of all commod-
ities, all demand patterns, etc. The only model which can attempt to
capture the final outcome of these adjustments would be a general
equilibrium model specifically designed to include all interactive

effects in a consistent manner.

IT. The Model

The model which will be used to address the impact of the
changing age structure on factor incomes and the social security system
will be & slightly modified version of one being assembled for tax
policy evaluation at the U.S. Treasury. This model is a complete general
equilibrium discription of the economy along the lines of Debreu [1959]

and Arrow and Hahn [1971] except that taxation and government expendi-

ture have been incorporated. The model is solved by computer using
alogrithms similar to those designed by Scarf [1973]. The computer
programs are now available in user-oriented interactive form.

In the model 19 producer good industries, 16 consumer goods,

and 12 consumer types (classified by income range) are identified.

The model incorporates not only conventional consumer and producer behavior,

but also savings and investment activity, foreign trade activity, and
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government purchase policies. The complete U.S. tax system is modelled -
federal personal and corporate income taxes, state and local income and
sales taxes, the social security system, corporate franchise taxes, and
property taxes. An outline of the model is shown in Table 1.

Each of the 19 industries produces a single output (termed a
producer good) from a combination of primary factor inputs (capital
and labor services) and the outputs of the other industries. The
industrial classification used in the model is shown in Table 2, which
also contains a listing of the 16 consumer goods considered. The model
contains & medium degree of detail, but can easily be collapsed to a
higher level of aggregation for the study of some questions.

The use of primary faétors by each industry is described by a
separate C.E.S. or Cobb-Douglas production function. The model embodies
a capability for preselection of functional form in addition to selection
of parameter values. The intermediate use of products by industries is
described by a conventional fixed coefficient input-output matrix. The
matrix is derived from published 19T0 input-output data for the United
States,

Within the personal sector, twelve consumer groups defined by
their family gréss of tax income as reported in the 1973 Consumer
Expenditure Survey Dats published by the United States Department of
Labor have been identified. The number of groups are restricted in order
to keep the model of managesble size, but more consumer groupings could
be considered by the approach. Besides income, additional characteris-
tics, such as family size, age or marital status of household heads, and

regional location, and working/retired status could be examined.



Table 1

Diagram of the Model Structure

Demand Side of Economy Competitive Price System Supply Side of Economy

Per Unit Cost Minimization

Ownership of Factors . ¢
y fFactor Prices| roblem For Each Industry

Yields Income by Household

| ‘ |

Tncome Taxes Paid Factory Taxes
Transfers Received Producer Good Prices| ntermediate Use Taxes

l \ 1

|Disposable Incomes| roducer Taxes fPer Unit Factor Demands]
1 onsumer Taxes J
Demands for Consumer l Industry Gross Outputs
Products by Household Consumer Good Prices] ecessary to Meet Market
Determined Demends for Final Use

Market Demands
[For Producer Goods
For Final Use

\ \

Total Market Demands For ' Derived Factor Demands Whic
Consumer Goods Obtained Meet Market Demands For
Producer Goods |

Competitive Equilibrium

1. Demands equal supplies for all goods and factors.
2. Zero profits (net of taxes) prevail in all industries.

3. Tax receipts equal total government expenditures.
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Table 2

Classification of Industries and Consumer Goods

Industries
1. Agriculture, Forestry, and
Fisheries
2. Mining
3. Crude Petroleum and Gas
4. Contract Ccnstruction
5. Food and Tobacco
6. Textiles, Apparel, Leather
products
T. Paper and Printing
8. Petroleum Refining
9. Chemicals and Rubber
10. Lumber, Furniture, Stone
1l. Metals, Machinery, miscella-
neous manufacturing
12. Transportation equipment
13. Motor Vehicles
ik. Transportation, Communications,
and Utilities
15. Trade
16. Finance and Insurance
17. Real Estate
18. Services

19.

Government Enterprises

Consumer Goods

O o N OV W N

)
o

11.
12.
13,
1L,

15.
16.

Food

Alcoholic Beverages
Tobacco

Utilities

Housing.

Furnishings
Appliances

Clothing and Jewelry
Transportation

Motor Vehicles, Tires, and
Auto Repair

Services
Financial Services
Reading, Recreation, misc.

Nondurable-nonfood household
items

Gasoline and other fuels

Savings
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Consumer demands are assumed to be generated by a process ofutility
maximization subjJect to a budget constraint. Any one of the family of con-
ventional functional forms (Cobb-Dougles, L.E.S., C.E.S.) can be used for
this purpose and the computer programs developed allow preselection. From
the demands for consumer goods the derived demands for producer goods may

be generated and these are used in the solution of the model.

Consumer goods are linked to producer goods through a transi-
tion matrix termed the 'G' matrix. An element giJ of this matrix is
the amount of producer good i needed to prodﬁce one unit of consumer
good J. For all of the (non-savings) consumer goods, the producer goods
'retail and wholesale trade' and 'transportation' are needed for their pro-
duction. Savings are treated in the model as a separate consumer good which
enters demand functions. It is assumed that savings earns a rate of return
given by the current price of capital services corrected for changes in

the price of capital goods.

In addition to the personal sector consumer groups there are
three special classifications of demand patternms for investment activity,
government purchases, and foreign trade.

Investment activity is modeled via the transition matrix relating
producer to consumer goods. Consumer savings made on the basis of the
anticipated rate of return on capital are converted into derived demands
for producer capital goods by type as appearing in the model. This treat-
ment assumes an equality between saviﬁgs and investment.

Government purchases are derived from a.Cobb—Douglas demand
function defined over producer goods which holds expenditure shares con-

stant across these items. Government real expenditures are assumed to
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equal tax receipts plus government net borrowings less transfers since
the general equilibrium approach requires that the government budget must
be balanced.

The foreign trade sector is treated simply so as to close the
model. Tﬁe net vélue of exports less imports for each producer good is
assumed to be consﬁant. This enables calculation of the net quantity
transactions at any given vector of producer prices and transformatioﬁ
from domestic demands to market demands. The constancy in value terms
allows for a zero trade balance to be maintained at any set of prices if
it holds initially. This treatment of foreign trade is unsuitable for a
detailed analysis of tariff policy,‘but:meets our objective of a manage-
able model for analysis of domestic impacts of demographic patterns,
social security, and taxation policy.

At this stage the model is still static, but a dynamic exten-
sion is currently being developed. This extended model will distinguish
two groups of consumer clssses; household which are in the labor force
and those wﬁich are receiving social security. The income of the latter
groups is naturally capital and transfer intensive., The economy will be
modelled for the fourteen years 1973, 1978, 1983, ..., 2033, 2038. Savings
behavior of each group will depend on its income, the rate of return
offered, and its work/retirement status. The savings decisions of one
period, together with the depreciation patterns, determine next period's
capital endowment both for the economy and for each consumer group. The

relative population of the retired consumer groups to those which are

working depends on birth statistics, some of which have already materialized,



others of which must be projected. For the present time, both tastes
and technology are assumed constant, so the real dynamic nature of the
economy results from capital accumulation (which depends partially on
the taxation of capital income) and the shifting of the relative size of

the working and retired populations.

IIT. Parameterization and Data

One criticism of the general equilibirum approach to economic
analysis is frequently the difficulty in obtaining the required data
and parameter estimates. While there is some validity to this objection,
one has little choice but to attempt to capture the important inter-
active effects of a large policy change (or change in the population age
structure). Simply assuming that large numbers of cross elasticities
are zero, for example, is hardly a satisfactory way to alleviate the
empirical difficulties of specifying a fundamentally general equilibrium
situation.

The broad approach to the parasmeterization of the model we will
use for social security evaluation uses the concept of a benchmark
equilibrium data set. Parameters are chosen such that this data set
is replicated by the model as an equilibrium solution. The technique
involves the use of a number of detailed data sets which require adjust-
ments to make them mutually consistent in the sense that they satisfy
the equilibrium conditions of the general equilibrium model. Several
adjustments must be performed to transform the basic data into this

form.
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Once arranged in thie form, the basic data are used to generate

parameters for the behavioral equations of the model. This involves a

prior step of decomposing the equilibrium observations on transactions
in value terms into separate observations on equilibrium prices and
quantities. For this purpose Harberger (1959, 1962, 1966) is. followed by
defining otherwise unobservable physical units of both factors and goods
as those amounts which can be sold for $1 at the observed equilibrium.
Thus, the benchmark equilibrium date set can be separated into price and
quantity observations; all benchmark equilibrium market prices are unity
and all benchmark equilibrium quantities are those given by the data in

value terms.

From the quantity and price observations and the assumption of
agent optimization it is possible to infer behavioral equation parameter
values which are consistent with the equilibrium data set. For instance,
it we assume v piven industry has a Cobb-Douglas production function and
cost minimizes, the factor employments observed in fhat industry are the
direct outcome of solving the cost minimization problem at prices of unity.
This uniquely determines the weighting parameters of the Cobb-Douglas
functions. Similarly on the demand side, if a given consumer has a Cobb-
Douglas utility function his commodity purchases at equilibrium prices of
unity imply unique values for the utility function exponents. Other equili-
brium conditions are used to determine remaining parameters; for example,

the zero profit conditions by industry are used to generate the normaliza-

tion constant in each industry's production function.
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If more complex functional forms are used, additional parameter
values must be provided before the same procedure can be used. In the
C.E.S. case, an extraneous estimate of the elasticity of substitution is
necessary for each industry or consumer. While there are pro-
cedures for crudely choosing among these (such as examining implied point
estimates of the price elasticity of market demand functions at the bench-
mark equilibrium) the degree of arbitrariness in choosing any particular
set of elasticities should not be ignored. It should be added, however,
that this difficulty is not a shortcoming of thig approach alone. It is
exactly these elasticity margins which any model must specify in order to
address the class of issues analyzed by these techniques.

The complexity of the model makes it impossible to estimate
without a large number of identifying restrictions on parameter values.

In the face of this identification problem, a procedure which might suggest
itselt is to use exlraneous econometric estimates of individual parameters
of the model. Such a procedure would search the literature for estimates

of production functions and demand functions for use in the model. How-
ever, the implementation of this procedure faces a basic methodological
difficulty. If extranecus parameter values are adopted, there is no test

of the overall performance of the model. It is quite possible, for instance,
that the chosen combination of parameters will yield an equilibrium which
bears little relation to what is known to occur from statistical evidence.
Because of this it is more appropriate to use the equilibrium solution

concept as an identifying restriction for the model.
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The procedures advocated here also have a number of practiceal advantages.
First, they enable direct use of national accounts data, avoiding the
difficulty of providing definitions of units in physicallform. This means
that, with the more complex functional forms, we are able to use extra-
neous parameter estimates for unit free elasticity parameters and avoid
the problem of & conversion between units used in our model and extraneous
estimation procedures. A further point is that extraneous estimates are
surprisingly sparce, often inconclusive, and usually preseated for classi-
fications other than those with which we Will work.

A complete general equilibrium benchmark data set has been assembled
for 1973. The data include labor income, social security taxes, and other
labor taxes by industry; capital income and taxes by industry; an input-
output table for the 19 production sectors in the model; government receipt
and expenditure information; investment and fofeign trade statistics, and
consumer factor incomes, transfer payments, income taxes, and expenditure
patterns. A schemetic outline of all of the necessary data is shown in
Table 3. The data set is deseribed in Fullerton, Shoven, and Whalley
[1977] and is most completely presented in .the 31 Tables of Shoven and
Whalley [1977]. The primary source for this data is the National Income
Accounts, but information has also been obtained from the Treasury Depart-
ment, Internal Revenue Service, Commerce Department, Labor Departmeﬁt
and other sources. When data is collected from so many diverse sources
adjustments must be made so that the equilibrium conditions of the model
are satisfied. Total market demand for each commodity must egqual the

amount produced, zero economic profits net of tax must be made by each
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industry, disposable incomes must equal expenditures for each household,
payments to factors by industry must equal the corresponding income
receipts by source and by households, the government's budget must be
balanced by its receipts, and zero balance {(after allowing for capital
transactions) should prevail in .terms of the value of foreign trade.
A diagram showing the various consistency conditions which must be met
by a benchmark equilibrium is shown in Table 4. In order to achieve
these conditions we have used the RAS method of data matrix adjustment
described in Bacharach [1971].

A fraction of the primary data for the benchmark equilibrium is
contained in the following ®ight tables, numbered 5 through 12. The
reader interested in sources, definitions, and a complete, consistent

set should contact the author.
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Table 4

Microeconomic Data Set Modifications to Produce Overall Consistency

(1)

RAS on I/0 Table

! Value added by
industry from
‘3ational accounts
ith adjustments

19 x 19 Final Demand érsonal con- 19 x 16
Input-Output for 19 Producer sumption and G Transition Matrix
initial guess | |Goods. Each of savings (busi- initial guess

scaled from the five compo- ess invest- scaled from
1970 US I/0 Tablej nents is scaled nt).Expendi~| [L967 I/0 Publication
[ from 70 I/0 fi- ure on pro-
gures to-73 to- ucer goods

tals in national

from I/0 Table

accounts
1 Column Sums
T _ ersonal consumption
Value added . expenditures on con-
1 = Bume Fquell<—»| suer goods from |~
z national accounts
Finel Deman
(2) RAS on E Matrix
16 x 12 Personal consumption|
. Expenditure Matrix Row expenditures on con-
Initial guess from 1973 Sums sumer goods, gross O
Interview Household Survey dat of consumer tax
Column | Sums
isposable incomes'by Household
Type. From ownership of capi- Sum of
tal and labor services plus Expenditures
transfers minus income taxes. | o Equals Sum
Detailed Treasurz tax file of Disposable
information scaled to private Income
sector endowments
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Table 5

Labor Income, Tax, and Effective Rates by Industry
in the U. 8. for 1973%

. (3)
(1) (2) Effective
Labor Income Tax on Tax Rate

_ Net of Tax Labor (2)+(1)
A1l Industries 643,040 64,997 . L1011
Ag., For., Fish. 16,257 1,141 .0702
Mining 4,718 L6l .0983
Crude Petr. Gas 3,415 308 .0902
Construction 50,908 5,308 .1043
Food, Tobacco 16,964 1,859 .1096
Textiles, App., Lea. 17,447 2,268 .1300
Paper, Printing 18,996 1,948 .1025
Petrol. Refin. 2,83k 239 .0843
Chem., Rubber 19,387 1,957 .1009
Lumber, Furn. Stone 17,419 1,930 .1108
Metals, Machinery 87,996 9,167 .1042
Trensp. Equip. 13,738 1,393 .101k
Motor Vehicles 15,064 1,358 .0901
Trans., Comm., Util. 59,086 6,188 ' <1047
Trade 130,239 13,745 .1055
Finance, Insurance 32,839 3,161 .0963
Real Estate 7,782 82t .1063
Services 112,785 _ 10,179 .0903
Govt. Enterprises 15,166 1,557 .1027

¥A11 figures are in millions of dollars. Component detail is aveilable
upon request.
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IV. Application to Social Security

Applying this model to social security is relatively straight-
forward., The eventual plan will involve the two sub-populations, workers
and retired, and incorporate the population dynamics implied by U.S.
birth patterns. For the present example I have simply examined the
sensitivity of the real wage rate to the aggregate capital-labor ratioc
where each of the nineteen industries has a different elasticity of
factor substitution. The source of the "best guess" industrial
elasticity parameters is a recent survey article by Caddy [1976] which
includes most published estimates. The demand functionsfor this
illustrative run have been kept extremely simple, each being of the
Cobb-Douglas, constant expenditure share variety.

Given that the complete dynamic program is not yet availaﬂle,
the experiment of this section simply examines what the effect would
have been of reducing the total labor force in 1973 by 37.5 percent.
Hueristically this corresponds to the 3.2 to 2.0 move in workers per
retiree discussed earlier, but of course a more complete analysis must
be done on the projected patterns of both the capital/worker and workers/
retiree ratios.

I have chosen not to include the detailed results of this
experiment, but rather offer to send them to the interested reader. The
major conclusions are shown in Table 13, however. First, the relative
price of labor rises considerably, approximately twenty percent relative
to a price index using consumer demands as weights. The price of labor

rises even more when compared to the return on capital. The wage-rental
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Table 13

Effects of a 37.5 Percent Reduction in a Aggregate Labor

Supply on Relative Industrial Prices (price of capital = 1.0)

Elasticity of

Industries Prices Factor Substitution
1. Agriculture, Forestry, and
Fisheries 1.345 0.676
2. Mining | 1.568 1,000
3. Crude Petroleum and Gas ' 1,394 1,000
4, Contract Construction 1,675 1.000
5. Food and Tobacco 1.485 0.712
6. Textiles, Apparel, Leather
products 1.631 0.903
7. Paper and Printing 1.595 0,903
8. Petroleum Refining 1.332 0.783
9. Chemicals and Rubber 1,553 0,960
10. Lumber, Furniture, Stone 1.571 0.912
11, Metals, Machinery, misc.
manufacturing 1.630 0.737
12. Transportation equipment 1.690 0.816
13. Motor Vehicles 1.547 0.923
14, Transportation, Communica-
tions, and Utilities 1.553 1.000
15, Trade 1.646 1.000
16. Finance and Insurance 1.513 1.000
17. Real Estate 1.288 1.000
18, Services 1.637 1.000
19. Government Enterprises 1.535 1.000
Factors
Labor services 1,825
Capital services 1.000

Net National Income -27.8%
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Table 13 (contd)

Effects of a 37.5 Percent Reduction in a Aggregate Labor

*
Supply on the Relative Price of Consumer Goods (price labor = 1)

* These are goods prices in terms of hours of work.

Consumer Goods

l.
2.

3.

6.
7.

8.

10.

11.
12,
13.

14,

15,

Food

Alcoholic Beveragee
Tobacco

Utilities

Housing

Furnishings
Applicances

Clothing and Jewelry
Transportation

Motor Vehicles, Tires
and Auto Repair

Services

Financial Services

Reading, Recretation, misc,

Nondurable-nonfood house-

hold items

Gasoline and other fuels

Prices

0.841
0.856
0.850
0.851
0.713
0.889
0.894
0.897

0.850

0.874
0.894
0.829

0.884

0.878

0.820

Before labor

supply reduction units were normalized so that all prices equalled

unity.



ratio increases from 1.0 to 1,82, As stated earlier, the gross output
of the economy falls (but by 28% and not 37.5%), but this is accompanied
by a major shift in the functional distribution of income in favor of
labor and against capital. The real income of labor falls slightly

less than half as much as the size of the labor force.

As one would expect the relative price of labor intensive
products, such as services, rises while ﬁhe price of capital intensive
products, particularly housing, falls a great deal. These results are
suggestive of what may occur in the period 2012 to 2035 when the
members of the baby boom bulge in population are attempting to liquidate
the assets they have accumulated for retirement.

It is premature to draw policy conclusions from this analysis,
but certain likelihoods are already emerging from this work. It does
seem that labor intensive goods will become more expensive and that the
members of the populous post World War II generation are going to bear
a burden for their massive numbers. Not only will they have a smaller
labor income base available to them through social security (although
here scarcity pricing may alleviate around one-half the problem), but
they also may well be disappointed in the value of their privately

accumulated assets at the time they want to liquidate them.

V. Conclusion
It is hardly appropriate to write a conclusion to a paper
which is designed to open an area of research rather than to settle

the issues. What has been done is to raise the point that a complicated
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set of economic adjustments are going to occur as the uneven population
age structure of the U.S. matures. Our focus has been on the social
security system and it has been argued that one cannot simply count
workers and reti;ees to gain a useful picture of the problems the
system faces, but one must take into account the large relative price
changes which will occur.

What has been suggested is that not only will workers be scarce
relative to retirees forty years from now during the "crunch" period,
but they will also be scarce relative to capital. The relative price
of labor will rise and, if the tax base of social security remains labor
income, social security may be in somewhat better shape than is commonly
supposed. However, the return on capital assets will be depressed,
which may harm the retired generation.

A general equilibrium model has been developed for U.S. tax
policy evaluation and it can be applied to the evaluation of these social
security issues. The model has been briefly outlined and a dynamic
extension has been diséussed. A large portion of the research to date
has been in gathering the necessary data to empirically specify this
model. This task has been completed and a portion of the data has been
presented in this paper.

An illustrative application of the model has been completed
and is reported on in this paper. The primary result is that a 37.5
percent reduction in the 1973 work force would have resulted in an
approximate 20 percent increase in the real wage. The service price

of capital would have been lowered significantly resulting in a major
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adjustment in relative factor sharee and in the prices of commodities
depending on their factor intensities. Further work is anticipated
in this research area, but these results do illustrate the large
price adjustments which the changing factor proportions imply. The
implications for social security of these factor price and share

changes will prove to be very important.
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