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Annals af Ecanomic and Social Measurement, 1.2, 1972

COMPARATIVE SIMULATION ANALYSIS OF
SOCIAL SECURITY SYSIEMS*®

BY JaMmes H. Schurz

Increases in price levels and general standurds of living affect the relative pasitions of those receiving
soctal security benefits. After distingrdshing the earnings replucement function of social secarity from
basiv: income support, the anthor comtrasts the approach taken in the United States with foreign systems.
A simulution methodology for examining the effects of formula changes on benefits is then described.
A West German type formula is contrasted with that used in the United States social security system.
with the former having as an explicit goal for retired individuals. living siandards which are currently:
enjayed by warkers of equivalent status. The simulation findings are then presented and discissed for
both systems in terms of retirement benefit levels and their ratios to the average of ihe last ten vears
of earnings.

INTRODUCTION

In a recent report by a “‘task force” studying the economic problems of growing
old. the basic retirement preparation problem is succinctly stated:

Every American—whether poor or rich. black or white. uneducated or
college-trained—{aces a common aging problem: How can he provide and
plan for a retirement period of indeterminate length and uncertain needs?
How can he allocate earnings during his working lifetime so that he not only
meeis current obligations . . . but has something left over for his own old
age? (U.S. Senate Special Committee on Aging. 1969.)

This basic economic problem must be dealt with by all persons before the
retirement period. Today, older persons in the United States are increasingly
likely to find themselves “‘automatically’” retired at a certain age fiom their
regular job. without viable alternative work opportunities. At the same time.
over the years that follow their departure from the labor force. they are faced
with the prospect of expenditure needs which do not decrease very significantly.
In the retirement period there usually are rising health expenditures. increased
leisure activities. and increased need for supportive services. And there is a
continuing desire or need for “‘regular’” goods and services at levels not greatly
diminished from preretirement consumption levels.

The aged must also deal with the general rising level of prices which is almost
certain to occur throughout the retirement period. Moreover, the retired quickly
become aware of the rising living standards of most non-retired families—as these
younger families share in the general. long-run economic growth of the country.
Such increases no doubt generate a desire among many. if not most. of the aged
to “keep up.”

All these factors when viewed together indicate that there are strong economic
pressures on persons when they retire which make their perceived ‘‘needs™ in

*The work reported on here is part of a larger project concerned with a comparative analysis of
five social security systeras. This project is supported by the Levinsen Gerontoiogical Policy Institute.
Brandeis University. In addition, financial support for some of the simulation analysis was provided
under contract with the Office of Research and Statistics, U.S. Social Security Administration.

Presented at the NBER Conference on the Role of the Computer in Economic and Soctal Research
in Latin America. Cuernavaca. Mexico. 1971
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retirement not much different from those just prior to rctir;mgnt. Whether an
individual’s resources in retirement will be adequate to mec‘t this snuat:o.n depends
on what sort of life style he wants in retirement, but. more lmportantly‘ it depends
upon the economic preparations which have been made before retirement ang
which make the desired life siyle possible. ‘

In recent decades, as many countries have reacted to the widespread poverty
among the aged portion of the population, we h‘a\‘fc seen mcrc.ascd reliance placed
upon institutional or collective means of providing cconomlc-rcsource's for' old
age. Collective arrangements are not new, hov\{ev‘er; peqple since cgrhcst times
have attempted to mitigate or ¢liminate economic msccuntyﬂb‘y banding together
in groups—families, tribes, associations. guilldsa—to‘ “share™ income and goods.
What is new is the increased importance of industrial and government action in
this area. As Kenneth Boulding (1958) has observed :

It is when the “sharing group™ becomes too stnall to ensure that there
will always be enough producers in it to support the unproductive that
devices for . . . insurance . . . become necessary. When the “sharing group™
is small there is always a danger that sheer accident will bring the proportion
of earners to non-earners to a level at which the group cannot function,

For example, during the thirties and the postwar period. significant changes
In retirement security provision took place in the United States. Socia] security
eligibility has now been extended (along with higher benefits) to all but a very
small minority of the regular work force. At the same time, the number of persons
participating in private pension plans has mushroomed to a point where more
than 28 million workers are now covered by private pension and deferred profit-
sharing plans, about 50 percent of the industrial labor force.

The growth of public and private pension plans has had a significant effect
on the incomes of older persons. In terms of the U.S. Social Security Administra-
tion’s poverty index, the percentage of American aged couples living below the
poverty line declined from 30 percent in 1959 to 17 percent in 1969 And the
percentage of poor old persons living alone or with non-relatives declined from
66 percent to 49 percent during the same period.

The economic situation of the elderly has improved considerably. But, at
the same time, the data clearly indicate that there is still a sizeable number of aged
living under serious economic hardship. Moreover, there seem to be increased
numbers of persons dissatisfied with the functioning and results of the existing
pension mechanisms. And, as a consequence, discussion and analyses continue
with a view to developing and perfecting more Workable and equitable pension
mechanisms.

There now seems to be 4 general acceptance in the United States that incomes
should be raised as soon as possible to an agreed upon poverty level for Americans
of all ages who do not adequately share in the Nation’s economic abundance.
Hopefully, it will not be 100 long before private and public pension systems—
together with supplementary welfare programs where necessary —will insure all
the aged 2 minimum Jevel of income which will be adequate to provide for their
most basic needs.

As the United States takes this giant step in providing mininon economic
security to all Americans, a new look at our economic programs for the retired
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aged scems timely. In cvaluating present pension systems, it is important {o keep
in mind the basic economic question of how much income is to be allocated by
persons in their younger years, cither individually or in groups. for retirement
preparation purposes. For example, the United States has accepted in the design
of its current social security system the concept that the current generation of
workers provides the funds via payroll taxes to provide current retirees with
pensions—in return for a promise of similar pension support from future workers.
At the same time, there is no political consensus as to what that level of support
for various groups of the aged should be.

In addition to the aged who have always lived in poverty and the aged who
find themselves for the first time in poverty because of inadequate pensions. there
are many aged families abore the poverty level whose carnings during worklife
allowed them a comfortable living standard but whose retirement incomes have
dropped far below their preretirement levels. Their income problem grows out of
the cessation of earnings of one or more family members and the fatlure of their
savings andjor private and public pensions to replace a sufficiently large pro-
portion of these carnings.

In the United States, social security old-age berefits are related to prior
earnings up to a specified earnings ceiling. Computation of these benefits. there-
fore, is affected not only by changes in the benefit formula but also by changes n
“creditable earnings™ ceiling and the period of years of average earnings upon
which beneifits are based. A recent estimate of the replacement rate or pension-
earnings ratio provided by the system has been made by the U.S. Social Security
Administration’s Office of Research and Statistics (Horlich. 1970). The replace-
ment of earnings in the year before retirement by a social seenrity retirement
pension for a single male full-time industrial worker with average earnings in
manufacturing retiring at age 65 in 1968 was 29 percent. The replacement rate
for a similar worker who had a wife who was at least aged 65 and receiving a
spouse benefit was 44 percent.

The above rates are based upon preretirement earnings defined as carnings
in the year before retirement. If the measure of preretirement earnings is defined
to be average earnings during the 1950-1968 period and excluding the 5 years.
1950-1955, of lowest earnings, the replacement rate for a single male worker
rises from 29 percent to 38 percent. Such replacement rates ditfer significantly
from the 60 to 75 percent replacement rates necessary 1o maintain living standards
if other financial resources are not available

It can be argued that both private and public pension systems in the U.S.
have badly satisfied the relative adequacy standard (i.e.. adequate earnings
replacement) for the non-poer because of three major factors:

1. U.S. pension systems (especially the social security system) are purposely
biased in favor of low wage earners.

2. Most U.S. public and private pension systems fail to explicitly take into
account the increases in the general level of prices which occur before and
after retirement.

3. U.S. pension systems do not provide any formal mechanism for taking
account of economic growth and the resulting improved general living
standards which result.
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Regardmg the first tactor. the U.S..social .s:ccurity system has a nu'ni.mum
benefit, a benefit formula weighted in favor .ot IO\\" carners. and a crcdllu!')lc
earnings ceihng which does not adjust u}ltou]ullcul]_\'. l h:.‘.\'c teatures opcru.tc with
the objective of helping to provide “socially adequate ™ income to the low !n«:ﬁ_'.uc
aged. But they also operate. as a conrsequence, to keep the replacement levels {or
the non-poor low. . ) )

While one caunot generalize about privaie pension syst.cms as (‘il:*ill_\’ hgc'uusc
of the large nunber of independent systems and the wide dn’crsny. ot provisiens,
it has been observed by Heidbreder. Kolodrubety ulu! Skohiik (1966) that
collectively bargained plans tend to provide uniform bcnclns.that vary by length
of service but not earnings —thus placing low-paid workers an ud.\'umugcmxs
position. Minimum bencfit provisions in private plans with carnings-relateg
formulas also tend to favor the below-average wage earner.

Regarding the sccond factor, adjustment for price increases, US social
security benefits paid in retirement have been adjusted frequently by Congiess to
keep pace with price level icreases - sometimes, however, after a considerable
time lag between the price change and the benefit increase. At the time the initial
social security benelit is calculated for a retiring employee. however. the benefit
is bz ed upon average earnings whick include the worker’s carlier carnings which
were paid at a time when the price level was much lower. Thus. benefits are based
upon earnings unadjusted for subsequent price increascs.

In the case of private pensious, only a handful of plins currently have g
provision for adjusting pensions during retivement for price level changes. Many
plans in recent years have adjusted periodically the benefit tormula used to
calculate benefits ar the time of retirement—raising benefits often more than
necessary for compeusating for price level changes. While no systematic anaiysis
by government or private researchers has been made to quantify and generalize
the extent to which such adjustments are oceurring, one would not expect to find
a very complete adjustment being made by private pension systems using various
ad hoc procedures. And certainly we know that many plans, unfortunately. do
little or no adjusting at and/or during retirement.

Finally, with regard to the third faclor«---produclivity or economic growth
adjustment—the practice of present pension systems 1s clear. Both the social
security system and private pensions have done very little to adjust pension levels
in retirement to reflect the general improvement in living standards over time.

Thus, the current lack of dynamic adjustment mechanisms in U S, pension
systems promises the continuation of g fundamental retirement probiem. Even
il aged poverty —ag defined, for example, by the SSA poverty index - were to be
eliminated, there would sti|] remam the problem of refarie meome adequacy.
Past public discussions regarding aged income adequacy {and the adequacy of
private and public pension programs) have been Gominated by a search for ways
of improving the POvCrty or near poverty incomes of the aged. More attention
needs to be given to the question of the desirability of creating pension syvstems
which will not only provide adequate minimon old age imcomes but which will
also provide the elderly with pensions which permit them 1o mamtain or more

closely approach their prerctirement living standard i retirement and. perhaps,
€ven improve upon it.
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Whether individuals wish to maintain or improve their standard of living in
retirement is. of coursc. still an open question. 1t is possible that some people
may prefer to reducc their living standard in old age it as a result. they can live
better before retirement. And even for those who do desiie to maintain or improve
living standards in retirement. there still remains the question as to whether this
should be a matter of personal choice (and hence. personal savings) or whethcer
ihe matter should be handled through the public and;or private pension systems.

In recent years the institutional pension mechanisms (both public and private)
in the United States and many other countrics have come under heavy criticism.
Much of the criticism has centered around the adequacy of benefits realized and
the extent to which the pension systems are tulfilling the needs of “*social adequacy”
at the expense of individual equity and public policy efficiency.

For example, in a well-reasoned critique of the American soctal security
system-—-Pechman. Aaron. and Taussig (1968) have argued:

The basic dilemma in considering reform of the social security system is
that the United States has atiempted to solve two problems with one instru-
ment-—how to prevent destitution among the aged poor and how to assure to
people. having adequate incomes before retirement. benefits that are related
to their previous standard of * ving. The earnings replacemient tunction calls
for benefit payments without an income test. Basic income support, on the
other hand. can be carried out most efficiently if payments are confined to
households with low income.

Two separate systems are needed to accomplish the two functions at
the lowest cost. The earnings replacement function should continue to be
performcd by a social security system. Social security would become strictly
wage-related, with the replacement rate roughly the same at all earnings
levels between subsistence and the median earnings level. The income
support function should be transferred to a negative income tax system or toa
comprehensively reformed system of public assistance. With a good negative
income tax. dependents’ allowances would bc unnecessary under social
security. The payroll tax might be retained. but it should be used only as a
withholding mechanism for the individual income tax.

It is time that a broad review of the U.S. retirement income maintenance
system was undertaken and serious thought given 1o the requirements of pro-
viding adequate retirement incomes for the future aged. Present trends indicate
we must be prepared to deal with the economic implications of (a) ever increasing
living standards in the working years. (b) rctirement at earlier ages, (¢) longer life,
and (d) changing retirement life-style expectations.

COMPARATIVE ANALYSIS OF SOCIAL SECURITY SYSTEMS

In recent years there have been numerous calls for research to evaluate and
build upon the social security experiences of various foreign countries in the old
age income maintenance area. As carly as 1963, Margaret Gordon wrote that
“a promising method of inquiry that has been almost totally neglected is com-
parative analysis of the impact of various types of welfare programs, including
old-age insurance programs, on the economy in various countries.”
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More recently, the 1967 U.S. Social Security Advisory Committec Commentad
as tollows: ) )

A good deal of light could be shed on the issues mvoi.\'cd through analysiy
of the rather wide variety of relationships among . income-maintenance
systems that have been developed in other industrial countrics. There,
ncome-conditioned pensions and payments not related to income. such as
universal old-age pensions and family allowances, exist in VAIying combing.
tions with social insurance and public assistance systems . .

Concurrent with these calls for rescarch. another important development
has occurred. There have been developed and implemented in a number of
industrialized countries a variety of highly innovative social security systems.
These new systems have been in large part motivated by dissatisfaction with the
existing programs of old age income maintenance in cach.counlf_v and have
attempted to overcome many of the existing problems. Public pension develop-
ments in Austria, West Germany, Sweden, and Canada. for example. have been
watchad with increasing interest.

There have been a few articles and books which discuss the socisl seeurity
systems of various countries. In general these studies have concentrated on
describing the laws guiding past and present social security systems and in high-
lighting the major historical developments and issues surrounding these evolving
systems. There is little in the literature, however, to indicate how these new
systems are working : the extent to which they are meeting objectives ; the econoinic
effects on income distribution and savings; their effects on private pension systens:
and the general satisfaction or dissatisfaction with them.

Important exceptions to this lack of study of foreign systems are the works
of Gordon (1963), Aaron (1967), Pryor (1968). Kreps (1968).and Rimlinger (1968).
Gordon studied eighteen industrial countries and found a significant correlation
between the date of establishment of an old-age pension program for a sizeable
segment of the population and the level of average benefits measured as a per-
Centage of national per capita income. Aaron also studied industrialized countrics
and found age of programs a major factor determining the size and adequacy of
social security outlays, and similar findings are reported by Pryor. Kreps makes
international comparisons of labor force activity and variations in leisure-time
patterns. Finally, a comparative analysis of the historical development of the
social security systems in Germany, Russia, France, Great Britain. and the
United States has been recently published by Rimlinger.

In most countries with highly developed social security systems (including
the United States), at least five broad concerns have dominated recent discussions
with regard to developing satisfactory public systems of old-age income main-
tenance. First, there is the question of the appropriate public-privat
and the effect of developing i

“integrity™

s (i.e., maintaining a pro-

: _ » and without major economic dis-
incentives). Third, ncreasing interest in providing for middle-
Income groups public pension benefits which (with or without other income
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sources) would permit retired families to maintain a standard of living in old
age which was very similar to that achieved during the later years of the workers’
carnings peried. Fourth, there is the guestion of the desirability of automatic
public pension adjustments and the search for suitable adjustment mechianisms.
Finally, there is the question of what is the best way to finance a public iicome
maintenance program for the aged.

With regard to the question of pension adequacy, there has been a shift in
thinking away froin accepting as the sole role of pensions the prevention of
poverty through providing minimum levels of benefits-—the so-valled “floor of
proteetion.”” Whether individuals can effectively and efficiently handle the major
part of their retirement income planning is open to scrious doubt, given historical
experience and the nature of the problem. Even assuming a new individnal aware-
ness of the nced for retirement preparation, a look at the uncertainties the indi-
vidual has to deal with reveals the magnitude of the problem:

1. He does not know with eertainty his time of death (or the time of death
of his spouse). Hence, he must assume the worst and presumably save tor
age 100 (or more) or decide to go on public assistance (or perhaps scek
help from relatives) at a eertain age. Thus arises one reason for pnblic
and/or private retirement insurance. By pooling this risk. the cost of
protection from uncertainty is decrcased.

2. He does not know with certainty what his future income stream will be.
He must protect himself from such hazards as ill healih, cyclical economic
fluctuations, and job obsolescense. Again, a case for public and/or private
insurance arises (unemployment, disability. and medical insurance).

3. He does not know what his rctirement needs will be. He cannot predict.
for example, his state of health throughout the retirernent period. Not
only does his health have a direct influence on medical costs. but it also
affects retirement mobility--influencing recreation and transportation
expenditures.

4. He does not know when he will retire. Although the individual has some
control over this, increasingly the decision is becoming institutionalized
with (1) the growth of mandatory retirement rules. (2) the growth of early
retirement options (often accompanied by management and/or union
retirement pressures), and with (3) the continued cxistence of age dis-
erimination practices in hiring.

5. He cannot easily predict the future rate of inflation which, it it occurs.
will depreciate the value of his retirement assets and retirement income
from sources which do not adjust fully for this happening. Furthermore.
he cannot easily predict the rate of economic growth-—which is likely to
affect his economic position relative to the working population.

Thus, as a resuit of these problems and others, private and public institutions
have been created to assist and in some cases to force changes (Musgrave, 1968) in
the individual’'s consumption-saving pattern. And with the development of
pension institutions and nechanisms has come the development of the concept
of an “adequate pension.’” Many countries now have public pension systerns which
not only relate pension benefits to prior earnings but seek to guarantee through
these benefits a relatively high level of earnings replacement at retirement. The
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trend seemis to be toward developing pablic (and also pri.\lelc) PeSIon systens
which will be adequate enoungh to permit the retired population [o.ul Icu\..l maintain
a level of living which approximates that which they enjoyed during their working
ycars. '

" Social security beuefits in the United States do uol‘currcml_\‘ achieve this
objective. Nor have past discussions and dclbulcs ilh()?l[ future _bc_ncm Hereases
exblicilly dealt with the rele of carzings repiacement n (Ichrllllrl!llgz [llL"upp[:()_
priate pension formulas. Thus. the 197 Advisory Conncil on Social Sceurity
observed and recommended .

While past and proposed legislative actions have approximately achieved
the goal of maintenance of purchasing power. t_hc replacement rates have
shifted over time and between different levels of average wages. Fhere has
been insuflicient analyses of public discussion of the role of replacement rane
in preseribing the benefit tormutas. 1 policy were formulated in relation to
replacement rates. the method ol caleulating the rate sh.onld be stated
precisely. A replacement rate derived trowm the relationship between the
benefitand the average wage over the entire period of an individial's participa-
ton tn the labor market will differ markedly from a ratio of the benehit (o
his average wage in the 5 year period immediately preceding retirement.
Careful study and serioas consideration should be given betore establishing
a speaific policy about replacement rates. However. the policy should be
explicitand notimplicit as is inherent in the ase of the level wage assumption.

T StMULA TION METHODOLOGY

I we seck to change the social security system (or private pension systein) of
any conntry. an important policy question arises: How will ‘arious changes
the pension mechanisins affect not only the size of benefits but also the distribution
of benefits? Policy discussions of snch questions arc usnally based upon highly
aggregate projections of pension benefits and the total cost ol such reforms.
Utilizing the computer and simulation techniques. however, the effects of pension
mechanism changes can be estimated at o micro-level- -permitting a much wider

range of policy questions to be examined. inclnding the distributional effects of

such changes. In an carlier study {Schulz. i968), for example. a model was
developed to simulate U S. public and private pensions as they existed and were
developing in the late 60°s. That study was able to look at whether the ceonomic
circumstances of the retired population in the United States would improve
significantly in the near future as aresult of the improvements in these penston
systems during the post-World War 1] period. The effects of increased corerage.
benefit forinula changes. private pension vesting provisions. and other factors
were invesligated.

Using a simulation model. it is possible to take any proposed change in a
pension system and subject it to extensive analysis. There are currently betore the
U.S. Congress titerally dozens of bills which seek to change private and public
pensions in soine basijc way. Using simulation technigues. the resnlts of most of
these changes can be examined and comparisons can be made. The Oflice of
Rescarch and Statistics of the U.S. Social Seeurity Administration is currently
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developing a morc detailed version of the model referred to above. to be used for
just such purposes.

A related use tor simulation analysis in the aged income maintenance arca
is analysis of a sct of aliernative pension mechanisms. such as they currently
exist in a particular country. Valuable insights can be gained by studying the
systems of other countries. A projectis currently under way at Brandeis University
to examine the economic irplications for the United States of its udopting pension
reforms similar to those in other countries. Currently simulation analysis s being
utilized to anaiyze West German. Swedish. and Canadian-type social security
systems.

The simulation mode! used for this purpose is a modification of the model
developed by Schulz (1968) for simulating the U.S. pension system. The basic
data for the simulations are from a sample of the U.S. population in 1960. This
sample. called the “one-in-a-thousand sample.” is on a set of tapes produced by
the U.S. Bureau of the Census and contains separate records of characteri tics of
a 0.1 percent sample of the U.S. population as recorded in the 1960 census. Each
record contains 40 coded characteristics about an individual- -including certain
demographic. work force. income. and family characteristic information.

From this sample are taken: (a) all married couples where the husband is
between 45 and 60 years of age (inclusive). and (b) all unmarried individuals
where the individual is between 45 and 60 (inclusive). These persons constitute
the basic population which is “aged™ into refirement.

in order to project pension income and assets of the retired aged. 1t 1
necessary to construct a “life process” model which will permit those activities
of individuals to be simulated which have an important influence on pensions and
assets. These actis ities can be divided into the following Jour categories: (a) demo-
graphic. (b) work force and earnings. (¢) pension status. and {d) asset accumulation.

For example. not everyone in 1960 between 45 and 60 can be expected to
live at least 20 years. Hence the first life process activity considered in the simula-
tion model! is death. A probability of death for each particular year is specified
for individuals based on their sex, race. and age. A random drawing from the
associated probability distribution is used to determine whether an individual
will die or live that year. Similarly, probabilities are specified for other possible
occurrences built into the model: labor force exit and entry. job change, pension
coverage. vesting and unemployment.

Each possible “occurrence” specified in the model is treated in a manner
similar to the live-die occurrence—each person being considered in turn. By
sequential handling of the varicus occurrences, it is possible to make the con-
sideration of any one cccurrence dependent upon occurrences which were handled
before it. For example, one possible occurrence for a person in the work force is
a change of job. The consideration of this occurrence in the computer for a
particular individual is made conditional on the outcome of the “‘leave work
force”” occurrence considered before it. It the individual ““left” the work force,
obviously there is no need to consider whether he has changed jobs.

Once one year’s simulation is completed. the individual. if he survives. is
aged another year and the process immediately repeated. This continues until
the year 1980 is reached (that is. completion of 20 “passes” in the computer).
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Ancther individual is then considered, and the whole simulation Process repeatcy.
After all individuals are processed, the rcsultinglsgmplc pqpu!atlon represents
most of the future aged population, since the surviving individuals are now 65 to
85 years of age. 4 o

During the simulation, earnings histories are kept forl cach individua]
Individuals in the simulation who work full-time durlng a particular year and do
not change jobs are given an employnient equal to their “\\'agcllcvcl." Females
who work part time receive earmings equal to 50 percent of their “wage level,”

Individuals (full or part time) in the simulation who change. Jobs in any
particular year are subject to a reduction of earning because of possgble time lost
between jobs. In the simulation, a random number I$ generated each time a worker
changes jobs. The probabilitics of losing (a) no time, (b) 1 to 4 wgeks, (©) 5 to
10 weeks, (d) 11 to 26 weeks, or (¢) more than 26 weeks are estimated using
Bureau of Labor Statistics data. Using the earnings histories generated by the
simulation process described above, pension benefi%s can thep bc calculated.
Account is taken of trends in pension coverage, private penston vesting, and
public and private pension levels.

Social security and private pension benefit levels are assumed to rise at varioyg
designated rates which can be varied to test the sensitivity oi: the pension income

benefits are assumed to increase in the future at an average annual rate of 4 per-
cent. This assumption is quite liberal. It is a higher rate of increase than has been
voted by the Congress in the past.

The type of analysis being undertaken in the project can be illustrated by
describing the simulation of the set of mcchanisms used in the West German
social security system.

SIMULATING A West GERMAN TYpE SOCIAL SEcuRITY SysTeM

The present system was introduced in West Germany in 1957 when the
pension laws then operating underwent fundamental change. The changes which
occurred in the “pension reform of 1957" were not small incremental adjustments
to the old system; in effect the existing System was replaced by a radically different
one.

The basic aim of the reform was “to avoid too great a decrease in the standard
of living of insured persons at the end of their working lives.” The amount of
pension payable, therefore, is no longer dependent on the actual contributions
paid during the insurance life, but on the earnings of the individual during his
working life ip relation to average earnings, as wel] ag to the level of wages and
salaries at the time the pension becomes “payable.”” (Zollner 1970).
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which were, say, one and a half times mean national earnings would receive a
pension at retirement which was equal (o the carnings of the “‘equivalent’” current
worker (reduced by the appropriate replacement percentage). Given that carnings
over one’s worklife tend to increase for many workers at a rate greater than
national mean earnings—the resulting pension calculated by this mechanisin
would often be lower than a pension based on carnings just prior to retirement. -

The second basic feature of the West German system is that the systen1 18
based upon the principle that pension benefits are deemed “adequate” to maintain
prior living standards only if they replace a high proportion of preretirenient
earnings. Thus, the German system explicitly recognizes the need for adequate
earnings replacement, not just that pension benefit levels should be related to
earnings (or taxes paid). To this end, the pension formula is set up so that regular
workers will receive between 60 and 75 percent of preretirement €arnings adjusted
for national price and productivity increases.

The third. feature of the system is that benefit levels are further adjusted in
relation to the number of years worked. Unlike the U.S. system and most other
systems where the relationship between benefit amount and years worked is
minimal oace the worker meets the minimum coverage qualifications-- the
German system benefit size 1s directly related to the number of years worked, so
that a2 worker with only half as many years of work coverage receives a pension
which is one-half as large as another worker who is equal in all other respects.

The fourth feature of the German system worthy of note is the fact that no
spouse benefits are paid. Wives who work get a pension based upon their earnings
and number of years worked. But families without working wives. which were
exclusively dependent before retirement on the earnings of one bread-winner.
receive a pension for retirement based upon his earnings alone. This is consistent.
of course, with the basic principles of the system and is possible without creating
extreme hardship for couples because of the relatively high pension levels. Here.
and in other ways, the Germans have attempted to clearly separate traditional
welfare/redistributive objectives from pensions based on the “self-help principle.”

The fifth feature of special interest is the dynamic adjustment of German
pension levels during retirement. Initially, these adjustments were not adjusted
automatically but instead by annual legislative review after the recommendations
of an advisory council were announced. In reality, the pensions of retired persons
have been adjusted by the legislature every year by the process specified in the
social security law—a time lagged wage index. Therefore, it is generally agreed
by pension experts in Germany today that the system 1s and will be adjusted (for
all practical purposes) in an automatic fashion. Certainly the pension adjustment
process in no way resembles the ad hoc process in use in the United States.

The effect of the German features described above are investigated by pro-
jecting the individual pensions, pension disiributions, and pension-earnings
ratios which would result in the U.S. 1f the West German system of social security
were introduced in place of the current OASDI program. The pension system for
Americans is simulated using the West German old age pension mechanisms.

The results of the German simulation {a census of all sample individuals) are
stored on tape in a manner that will permit retrieval in a flexible manner. In this
way, all basic output data are available on one tape for future tabulation and
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analysis purposes. In addition, a set of basic tables are tabulated a.nd stored' on
another tape. In the German case. these tables represent the varions possible
combinations (2,016 tables) of the key variables listed bc.low:
L. Three alternative measures of preretirement earnings.
2. “*Social security pensions oniy™ or “all pension income™ (publjc and
private). .
. Alternative German formula constants (0.015 or 0.0011),
- Three alternative definitions of “work history.™
. Present U.S. versus German-type pensions.
- The total U S. population or only the nonagricultural population.
- Couples, widowed women, single men, and women “never married ™
A set of 53 of these tables were selected and have been printed for the injtiy|
analysis phase, As the project progresses and further questions or areas ol"inquiry
arise, additional tables can casily be retrieved and printed.

SiMULATION Finpings

ocial security old-age pension look like in

0if the West German system were used in the Unjted States? Table |

summarizes the simulation estimations for units age 65 or more who are totally
retired from the work force.

Looking at Table | one is immediately struck by the very high pensions
which would be paid by this type of system. In CVery category except thai for
women who never married. the pensions paid are two to four times higher than
social security bencfits currently paid. In the case of vouples, 70 pereent of the
anits are projected (o have benetits of $5.000 or more: furthermore, 20 percent
are projected to have socia| security benefits exceeding $10.000. The distribution
for single men and widowed women indicates a lower proportion of relatively
high pensions, but even among these units, there are about half with pensions
equal 1o or greater than §5.000.

As was explained sly. social securi old-age
pension system does not have a minimum benefit provision. Poverty problems
are dealt with by a separate system administered primarily by state and local
governmental units, Therefore. it is not surprising to find some very low pension
recipients in Table | For example, 18 percent of the couples and 35. 32 and
84 percent of single men, widowed women. and women who never married
(respectivel_v) are projected to have social security benefits under $3.000. The
large proportion of “neyer married™ women without benefits or with very jow
benefits is explained by the fa¢ have little or no work history which
would qualify them for 4 | - One must remember that the West
German system ion; amounts are directly related (o the number
of years worked

Using the simulation projections, we can compare sociaj security pensions
for the US. Population (based upen the West German system) with projected
benefits of the current U.S._ system. The U.S. OASDI System as it currently exists

i§ used to make the Comparative simulation projections, with the tollowing excep-
tions and assumptions:
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TABLE 1

PROJIECTED SOCIAL SECURHY INCOME FROM A GERMAN-TYPE
SOCIAL SFCURTEY SYSIEM. 1980
ipercentage distribution)

Women

Widowed
Income Couples' Single Men® Women Never Married
Total percent 1o 1060 100 100
Less than $2.000 13 29 26 74
$2.000-2.999 5 6 6 10
$3,000-3,999 6 6 7 6
$4.000-4,999 7 1 9 4
£5.000-5.999 9 8 11 3
$6,000-6,999 13 14 10 2
$7.000-7.999 10 N 9 !
$8.000-8.999 10 6 6 |
$9.000-9,999 8 6 5 3
$10.000-11.999 14 10 7 1
$12.009 or more 6 2 5 0

e

Ui wife retired, pension is sum of husband and wile's pension. if wife not retired.
husband pension only is used: if husband not retired. unit excluded from calenlation.

2 Never married or widowed men.

3 Less than 0.5 percent.

1. In the simulation, it is assumed that all men qualify for OASDI pensions
in terms of time; women. however. are tested for pension cligibility based
upon their stimulation and pre-stimulation work histories.

2. “Creditable™ carnings for pension calculation purposes was assumed to
be similar to the West German system (two times the average national
earnings of the three previous years) and were not assumed to be limited
by the lower ceiling schedule of the current U.S. law.

3. The earnings histories for the years before 1959 are based upon estimates
described in Appendix A.

4. Social security benefits arc assumed to rise at an average rate of 4 percent
per year in the future as a result of various ad hoc increases authorized
by the Congress and the President.

5. Widows™ benefits are calculated as 100 percent of their husbands’ carned
benefits.

Table 2 presents a comparison of the projected 1980 U.S. and German-type
social security pension distributions for couples, single men, and widowed
women. The table gives a dramatic comparison of the generally static American
social security system with low carnings replaccment goals versus a system with
higher replacement goals and adjustment teatures which take into account the
dynamic factors of both price level changes and real economic growthin calculating
benefits at retirement.

Of course, the difference in the cost of the two systems is equally dramatic.
To estimate the relative costs. the individual pensions amounts making up the
pension distribution were aggregated. It was found that the West German system
costs would be 2.2 times greater than the costs of the U.S. system. However, if
the replacement level goal of the present West German system were lowered (by
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TABLE 2

Projuc iz Soctar SECurity INcomt ror U.S. Pexston ReCipiexqy
BASED UPON THE U.S. AN WEST GERMAN SYstEms. 1980
[percentage distribution]

Couples' Single Men' Widowed Women

Income LS. German LS. German us. German
Total pereent 134 100 l(_)O 100 100 100
Less than $2.000 23 13 52 29 47 26
S2.000 2,999 28 5 39 6 45 6
$3,000 -3.999 27 6 9 6 6 7
$4.000 4,999 17 7 0 7 0 9
$53.000 5,999 6 9 0 8 0 11
$6.000 6.999 (2) 13 0 14 1) 1)
S7.000 7,999 U] 10 0 8 0 9
$8.000- 8,999 0 10 0 6 0 6
$9.000-9.999 0 8 0 6 0 5
SLO.006 11,999 0 14 (4] 10 0 7
S12.000 or more 0 6 0 2 0 ]

N
"Sce footnotes 1and 2 of Table 1.
* Less than 0.8 pereent.

reducing the constant used in the benefit calculation formula), the costs would
drop accordingly.

REPIACEMENT RATES

It we assume that earnings prior to retirement is g good proxy for family’s
level or standard of living before retircment—then the ratio of a family’s pension
income to preretirement carnings is one useful indicator of retirement income
adequacy. Using this measure, one can get a good indication of the €xtent to which
pensions. in this case social security pensions, replace earnings lost by retirement
and, therefore. of the amount of supplemental effort required by the individyal
in order to maintain a standard of living similar to the one experienced before
retirement,

In another baper, I have discussed extensively varioys measures of the “pre-
rettrement standard of living™ (Schulz, 1971). The amount of financial resources
required varies considerably, depending ipon the measure of the preretirement
standard used. Three basic types of mcasures are embodied in various different
social security programs today: (a) the average of lifetime carnings, (b) the
average of a certain number of the pegy years of earning, and (c) an average of a
certain number of the last years worked. In this study, the latter method, which
uses the final work Years as the measure of the standard of living, is used. Three
different sets of projections are made —using the /st year. the last five vears. and
the last ren years before retirement, respectively. Only the projections using the
“last ten years™ ncasure are discussed iy this paper.

Table 3 presents the pension-carnings ratio distributions for the various
dcmographic groups. It is important to note that in addition to the fact that the
ratios were calculated using an average of the lagt ten years of earnings in the
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TABLE 3

PROIECTED RATIO A1 RETIREMENT 0F SOUTAL SECURITY PENSIGN INCOME
TO PRERETIREMENT EARNINGS!, BASED UPON A GERMAN-TYPE SYSTEM

[percentage distribution!

Widowed Women

Ratio Coufples? Single Men® Women*  Never Married

Total percent 100 140 100 100
Less than 0.207 2 0 19 19
0.20t0 0.29 2 | 5 17
0.30 to 0.39 4 I 7 19
0.40 to 6.49 6 2 12 12
0.50 to 0.59 12 4 15 7
0.60 to 0.69 21 12 16 S
0.70t0 0.79 29 32 14 3
0.80 to 0.89 17 3i 9 2
0.90 to 12.99 4 12 3 2
1.0 or more 3 6 i 14

' Average of ten years prior to retirement.

2 Includes persons receiving no pension but with some earnings in the relevant years.

¥ See footnotes | and 2 of Tabic 1.

* Ratio based upon dead husbands carnings (if appropriate) and own carnings Gf
any).

denominator, the pension used in the numerator is the simulated pension received
by each individual in the first ycar of retirement (between 1960 and 1979) and not
the 1980 pension (which is higher because of the 4 percent annual benefit increase
assumed in the study). As in the previous tables showing the projected distribu-
tion of income, only social security old-age pensions are included. Estimates
which include projected private pensions were also made but are not discussed.

In evaluating the results presented in Table 3, we can use two benchmark
measures: (a) the proportion of units with a pension-earnings ratio below 0.50
and (b) the proportion of units with a ratio above 0.60. These benchmarks are
used because ““in the United States, some social planners currentiy speak of an
assured flow of income of probably 50 percent of the earnings of recent years—
not the lifetime earnings—for a single worker and 66%-70 percent for a couple”
(Horlich, 197€). In the case of couples, nearly three-quarters (74 percent) are
projected as having a ratio of 0.60 or higher. Only 14 percent receive pensions
amounting to less than 50 percent of their earnings and. as we will show below.
most of these couples have very high earnings (probably above the social security
earnings ceiling). The proportion of single units witha ratio of 0.60 or more vanes
from a high of 93 percent for single men to a low of 26 percent for women who
never married—with female widows being in-between with 43 percent.

Of course, any pension system can provide very high benefits with the appro-
priate formula specification. What is unusual and, I would argue, desirable about
the German system (and certain other European systems) is that its formula
explicitly embodies a refative concept or definition of income adequacy by
guaranteeing iong term workers a relatively high earnings replacement rate
consistent with historical price level changes and rising real earnings levels—
irregardless of what those changes might be in the unforeseen future.
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Contrast the pension-earnings ratio resulting I'ron.1 a (icrnmn-.lypc svsiem
with those resulting from the current U S. Sr\'stcm. \_\’hcrcals_ the German-type
system results in very few couples wilh a penston-carnings rullp below 0.50  (he
current U.S. social sceurity system will result in u_lmosl. all of the same: couples
receiving a social security pension at retirement which will be less than 50 pereent
of their prior average earnings.

CONCLUDING OBSERVATIONS

To a large extent. pension benefit levels in the past and lhg ICreases in these
levels have been stimulated not so much with the purposeful intent of tapping a
greater part of the nation’s rising national product for old people bul rather 4s 3
secondary result of attempts to deal with the severc and potentiaily explosive
hardship problems facing many older people. In consequence. these past eftorts
have been aimed primarily at raising the economic status of the aged to some
minimum standard or subsistence level in the face of rising prices.

What has been proposed by some. however, is to develop mechanisms which
allow the retired aged to share in the growing productivity and output of the
nation-—to share in some of the “harvested fruits. " What this no doubt requires
is the development of means to permit an orderly. equitable hur substantial transfer
of income from the working to the retired population in order to improve the
latter’s relative economic status. The national dialogue and debate over such a
change of focus with regard to developing better retirement income programs js
Just beginning.

Simulation analysis provides a flexiblc tool for evaluating various important
economic implications of alternative social security reform proposals. Its useful-
ness in American policy discussions is reflected in the widespread interest which
the results of the Orcutt, Pechman, and Schulz simulations have generated among

US. Treasury, and the Social Security Administration have cooperated and
encourage these projects.

Simulation as a tool of policy analysis is appropriate even in countries where
existing data are scarce. Simulation makes it possible to remain at the micro-
economic level and bring to bear on the questions under consideration q wide
variety of data from many different sources— data available at different levels of
aggregation. As Orcutt (1964) has observed. “selection of a probabilistic approach
to predicting the behavior of micro components does not reflect any particular
philosophical position about the nature of causation or about the meaning or
existence of free will.” Such an approach is chosen in order that the limited data
that exists can be utilized in Investigating problems for which non-stochastic
models do not seem feasible. The whole area of social welfare economics presents
many such problems.

Brandeis University
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APpENDIX A

1. Age of Entering the Labor Force (AGENT) in the German System

In previous simulations, AGENT was assumed to be 20 years of age. In this
simulation, the age was kept variable with the vears of schooling received. The
relationship between the years of schooling and the age is as follows:

AGENT Type of schooling received and completed
15 High school, grade 10, or less schooling
16 High school, grade 11

17 High school, grade 12

19 College, three years, or less college

21 College, for years, completed

25 + N College. five years. or more.

In the case of five or more years of college. a normally distributed random
variate was generated and added to the value 25 of AGENT. The variate N had
a mean of zero and a standard deviation of one. Consequently, the average age
generated was 25 years, and approximately all cases generatec 99.7 percent fell
within the interval of 22 years to 28 years. The ““type of schooling™ used for
estimating was based upon the 1960 census information.

2. Wage History of Individuals (WAGE)

In the absence of a detailed knowledge of wage histories of individuals in
different trades and occupations, a method was developed to generate these wages
for the years 1940 to 1959—based on the individuals’ recorded wages for 1960.

Using national wage averages. a linear regression line was fitted according
to the least squares criterion. The slope of the regression was found to be $144.5
per year. In the simulation an individual’s recorded wage for 1960 was successively
reduced by this amount to give his deflated wages for the years 1959 to 1940.

In order to introduce variation, a normally distributed random variate N
with mean zero and standard deviation of 5.8 was added to the deflated value:
consequently, almost all variations (99.7 percent) ranged between —17.4 and 17.4.
In other words, the 1960 recorded wage of an individual was successively reduced
by an amount normally distributed within the limits of $1 27.1 and $161 .9 per year.

In the above scheme, the minimum wage permissible was $300 per year. and
the maximum was not allowed to exceed a value twice the average of the last
three years of the national wage averages. In addition to the 1960 recorded wage.
the status of employment and the last vear of work were known. Accordingly,
the annual wage was set to zero when an individual had not worked.

3. German Pensions (GP)

The calculation of German pensions can be readily understood by following
these steps:
(a) At the year of retirement, the general earnings base (GB) is defined as
the average of the prior three years of average national wages.
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(b) Departing from the practice in Germany. three factors lo_ndjust the
general earnings base were calculated. _Th_cse fuclprs urF ddlngd as the
average of the prior ten. twenty, or lifetime ratios of an individual's
annual earnings to the national wage averages. In Germany, the average
of ail (i.c.. lifetime) ratios of wages to national wave averages we caley-

lated. _ _ .
Given these three factors, the general carnings base is multiplied to form

three (as opposed tone) personal earnings bases (PBL0, PB20. ang

PBLIFE). _
Given the personal carnings base---the number of years worked and the

age at retirement minus the age of entering the workforce were deter-

mined.

In this simulation two legal constants (LCON) were used to give weight
to the number of years worked. Presently in Germany this constant is
0.015 for every year worked. In the simulation the constant 0.0111 was

also used.

Given three personal carnings bases and two legal constants, six dif-
ferent pensions were calculated. These pensions were obtained by
multiplying the personal earnings base with the number of years worked
and with the legal constant.
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