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Abstract

This note provides a brief overview of the more important studies of lifetime redistribution
under the Old Age and Survivors Insurance (OASI) and Disability Insurance (DI) programs.
Studies are categorized into two types, those that focus on redistribution across successive
cohorts of workers or typical members of those cohorts and those that focus on the distribution of
results across characteristics of interest within particular cohorts of workers. A list of related
studies is provided at the end of the note for those interested in additional reading.






Lifetime Redistribution Under the Social Security Program: A Literature Synopsis

I. Introduction

This note provides a brief overview of the more important studies of lifetime redistribution
under the Old Age and Survivors Insurance (OASI) and Disability Insurance (DI) programs.
Such studies are sometimes referred to as “money’s worth” studies, since they address the
question of the extent to which various groups of workers get their money’s worth from the
program when lifetime benefits are compared with the lifetime taxes paid by the workers.!

Studies of lifetime redistribution under the Social Security program can be classified into
two types. The first type focuses on redistribution across successive cohorts of workers or
typical members of those cohorts.? The second type of study focuses on the distribution of
results across characteristics of interest within a given cohort of workers — that is, how does the
program treat lower-paid workers relative to higher-paid workers, single workers relative to
couples, males relative to females, and so forth. The rest of this note summarizes some of the
more important results drawn from published studies of each type. The summary focuses on
results from studies that are likely to be more reliable, either because they are based at least in

part on sample data, rather than on an insufficiently sophisticated “representative” worker

! The “money’s worth” label is somewhat misleading, in part because such studies typically do not incorporate the
administrative costs of the alternatives to which the Social Security program is implicitly or explicitly being
compared. Administrative costs are automatically reflected in a comparison of Social Security taxes and benefits,
however, because administrative costs are paid out of program tax receipts, reducing the level of benefits that can be
financed in a pay-as-you-go program.

2 In some studies, a cohort is defined as the group of workers who are born during a given period of time, such as a
year; in other studies, a cohort might be defined as the group of beneficiaries who become entitled to benefits during
a given period of time or who receive benefits during a given period of time.



2

approach,’ or because they were conducted more carefully or documented more completely,
imparting more import to the results. The list of studies included at the end of this note (under
the “References and Additional Reading” heading) provides additional references for those

interested in a more comprehensive view of the literature.

II. Redistribution Across Cohorts

Old Age and Survivors Insurance Program

Most birth cohorts who have reached retirement age to date have received, or can expect to
receive, relatively high rates of return under the OASI program. This result is characteristic of
the startup of a pay-as-you-go retirement program that grants benefit rights to workers who have
not contributed to the program over their entire working lifetimes; an analogous effect is created
for current and many future beneficiaries by the liberalization of benefits in an existing
pay-as-you-go retirement program. As a pay-as-you-go retirement program matures, however,

the balance between taxes and benefits naturally becomes less favorable for later cohorts.

? One approach adopted in many studies is to construct lifetime Social Security tax and benefit estimates for what
are referred to as “representative,” “hypothetical,” or “synthetic” workers who differ in various characteristics of
interest, such as race, gender, marital status, and earnings level. Unfortunately, the tax and benefit streams
constructed in these studies typically are overly simplistic and not really representative of the corresponding
categories of actual workers. Given adequate data and analysis, it is possible to construct tax and benefit streams
using synthetic data that are actually representative of particular groups of workers. The more detailed the worker
categorizations, however, the more deficient available data sources and the more difficult the attendant analyses
become. See Leimer [1995] for a more thorough critique of the representative worker approach, along with a
discussion of the major assumptions, key analytical methods, and measures used in Social Security money’s worth
analyses.
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This effect has been widely documented in the literature and is illustrated in table 1, which
displays inflation-adjusted internal rates of return* for selected birth cohorts under the OASI
program as estimated by Leimer [1994].° These estimates are derived from historical and
projected OASI benefits and taxes under present law for members of each cohort and include
both the employee and employer share of the tax for wage earners. As shown, these inflation-
adjusted internal rate of return estimates decline from over 36 percent for the 1876 birth cohort to
less than 2 percent for birth cohorts now beginning their working lives. Internal rate of return
estimates for recent and future birth cohorts would fall even lower under many of the proposals
now being considered to resolve projected long-run deficits in the OASI program.®

Disability Insurance Program

A somewhat different pattern of redistribution across cohorts emerges for the DI program.

4 The internal rate of return is the interest rate that a worker would have to receive on his or her lifetime Social
Security tax payments in order to generate lifetime benefits equal to those received under Social Security. As such,
the internal rate of return can be compared to the interest rate available to workers for their private investments to
determine if Social Security represents an attractive “investment” alternative, taking into account any differences in
risk and liquidity between the implicit Social Security “investment” and private alternatives. The “inflation-
adjusted” qualifier reflects the fact that the actual internal rates of return estimated for these cohorts have been
reduced to adjust for the effect of increases in the price level over time. See Leimer [1995] for a more thorough
explanation of alternative measures of lifetime redistribution under the Social Security program, including the
internal rate of return measure, as well as a discussion of the issues involved in the choice of an interest rate for
comparison to the internal rate of return.

5 Other studies that have estimated redistributional results for cohorts as a whole include Leimer and Petri [1981],
Moffitt [1984], and Duggan et al. [1993].

§ The Leimer [1994] estimates were derived from projections of OASI taxes and benefits consistent with the
intermediate assumptions of the 1991 Trustees’ Report (see Board of Trustees [1991]), which projected that the
OASI trust fund would become negative around the middle of the next century without some combination of
revenue increases or expenditure cuts. To illustrate the potential effects of alternative policies to close the projected
long-run deficit, Leimer [1994] also presents estimates under a stylized tax rate increase policy and under a stylized
benefit award reduction policy. Both of these alternative policies generated inflation-adjusted internal rate of return
projections below 1 percent for cohorts born around the middle of the next century, compared to a projection of 1.7
percent for those cohorts under the present law assumptions.
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This is illustrated in table 2, which contains estimates of lifetime benefit/tax ratios’ fo date for
selected birth cohorts under the DI program taken from Leimer [1998].%8 An important difference
between these estimates and those in table 1 is that the table 2 estimates consider only historical
taxes and benefits (from the beginning of the DI program in 1957 through the last available data
year, 1995). Nevertheless, all of the cohorts shown in table 2 attained age 65 by the end of the
analysis period, so that any remaining interaction with the DI program will have little additional
effect on their lifetime treatment under the program.’

As shown, estimated lifetime benefit/tax ratios to date under the DI program are smaller
(and less than one) for the earliest cohorts; the first exposure of these early cohorts to the DI
program, which began in 1957, came after age 64, when net transfers (benefits less taxes) under
the DI program tend to be relatively small and potentially negative." Estimated lifetime

benefit/tax ratios to date increase rapidly for subsequent cohorts and remain relatively stable,

7 The lifetime benefit/tax ratio measure is the ratio of the present value of lifetime Social Security benefits to the
present value of lifetime Social Security taxes, where “present value” means that past or future benefits or taxes are
accumulated or discounted to the “present” period using a particular rate of interest. As such, a lifetime benefit/tax
ratio measure greater than, equal to, or less than one indicates whether lifetime benefits exceed, equal, or fall short
of lifetime taxes, respectively, when evaluated using that interest rate. Again, Leimer [1995] provides a more
thorough discussion of alternative measures of lifetime redistribution, including the lifetime benefit/tax ratio
measure.

® In the Leimer [1998] analysis, estimates of historical DI benefits and taxes over the period 1957-1995 were
accumulated through 1995 using the effective rate of return earned on DI trust fund assets. Both the employer and
employee shares of the payroll tax for wage earners were included in the denominator of the benefit/tax ratio. The
Leimer [1998] analysis does not report internal rate of return estimates.

° Because disabled worker benefits are automatically converted at age 65 to old age benefits paid out of the OASI
trust fund, net transfers (benefits less taxes) experienced by cohort members under the DI program after age 65 are
relatively small compared to net transfers at earlier ages. Net transfers to persons older than age 64 consist of the
benefits paid to aged dependents of disabled workers less the taxes paid by cohort members who continue working.

19 While lifetime taxes exceed lifetime benefits under the DI program for these cohorts, the absolute difference
between their lifetime taxes and benefits is relatively small. See Leimer [1998] for further detail.
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with lifetime benefits more than twice lifetime taxes, for cohorts born around the turn of the
century through those born around 1920. Although the estimated lifetime benefit/tax ratio
declines for subsequent cohorts, it remains above one for cohorts attaining at least age 62 by
1995, the end of the analysis period. Lifetime benefit/tax ratios may fall below one for
subsequent cohorts who spend their entire working lives under the DI program.!' This
redistributional pattern across cohorts under the DI program differs from that for the OASI
program, particularly for the earliest cohorts, who received positive lifetime net transfers and

generally the highest lifetime benefit/tax ratios under the OASI program.

III. Redistribution Within Cohorts

Old Age and Survivors Insurance Program

Within cohorts, studies based at least in part on historical data have generally, but not
always, reached consistent conclusions regarding the broad lifetime redistributional effects of the

OASI program.'? The most relevant of these studies suggest that:

1 This follows in part because a simple comparison of DI benefits and taxes does not adjust for the administrative
costs of providing the disability insurance. Some of the taxes collected from each cohort are used to cover
administrative expenses, necessarily creating an imbalance between taxes and benefits. (See footnote 1.) The bias
against Social Security that is introduced by a simple comparison of benefits and taxes is larger for the DI program
than for the OASI program, because the administrative costs of the DI program are substantially higher as a
proportion of taxes or benefits than for the OASI program. In 1997, for example, DI administrative expenses were
reported as 2.3 percent of net contributions and 2.8 percent of benefit payments, while OASI administrative
expenses were reported as 0.6 percent of net contributions and 0.7 percent of benefit payments.

12 [n addition to the Duggan et al. [1993] study discussed below, examples of studies that examine within-cohort
distributional effects and are based at least in part on historical data include Freiden et al. [1976], Burkhauser and
Warlick [1981], Hurd and Shoven [1985], Meyer and Wolff [1987], Wolff [1987], and Duggan et al. [1995].
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* In general, the Social Security program has been progressive with respect to income or
lifetime earnings; that is, internal rates of return and lifetime benefit/tax ratios tend to
decline as measures of earnings or income increase, even when other factors are held
constant.”

+ Internal rates of return and lifetime benefit/tax ratios have tended to be more favorable for
women than for men'* and for married couples than for single individuals. Women tend to
fare better than men, even when other factors (such as earnings) are held constant, because
of their lower mortality rates. Couples tend to fare better than singles primarily because of
the spouse benefit; single mortality rates also generally exceed those for married
individuals.

* On average, whites appear to have received lower rates of return than nonwhites, due in
part to the historically lower earnings of nonwhites coupled with the progressivity of the
benefit formula; these factors appear to outweigh the generally lower survival probabilities
for nonwhites.” Studies that have examined mortality differentials by race have found that
these differentials can be largely explained by socioeconomic factors;'® thus, when other
socioeconomic factors such as marital status, family size, education, earnings, income, and

" Even studies based on historical sample data that have used mortality rates differentiated by income or earnings
levels suggest that these mortality differentials may reduce, but do not eliminate, the progressivity of the program.
For example, see Meyer and Wolff [1987] and Duggan ez al. [1995].

'4 Because of data and analytical considerations, different studies have used different treatments and allocations by
gender of benefits to dependents. These differences do not alter the general conclusion, however, that internal rates
of return and lifetime benefit/tax ratios have tended to be more favorable for women than for men under the OASI
program.

'* Conclusions regarding differential treatment by race under the OASI program have been less consistent across
studies than conclusions regarding differential treatment across earnings, gender, and marital status groups. For
example, a study by Hurd and Shoven [1985] found lower rates of return for nonwhites than for whites, on average,
but data limitations forced them to assume, in effect, that tax payments of young decedents, while they were alive,
were the same as for those who survived to interview age. A later study by Duggan et al. [1993] based on Social
Security administrative data did not suffer from this limitation and found higher rates of return for nonwhites than
for whites, on average.

' These studies include Behrman et al. [1991], Rogers [1992], and Menchik [1993]. Behrman et al. [1991]
conclude that socioeconomic characteristics account for most of the black-white mortality differences represented in
their sample of older men drawn from the Retirement History Survey, with estimates ranging between 60 and 80
percent. Using a sample drawn from the National Longitudinal Survey of Mature Men, Menchik [1993] finds that
controlling for socioeconomic variables leads to a reduction of 75 percent in the effect of being black on mortality.
Using a broader sample of all U.S. adults, Rogers [1992] finds that controlling for five key sociodemographic
factors essentially eliminates race differences in mortality.
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wealth are controlled for, any remaining racial mortality differentials probably have little
effect on the relative treatment of different racial groups under the program.'’

Most of these results are illustrated in Table 3, taken from Duggan et al. [1993], for a
sample of persons born from 1895 to 1922."® The “Net Transfers” column gives the difference
between lifetime benefits and lifetime taxes for this sample.’® As shown, "dependent couples”
(defined as single-earner couples with a dependent spouse) fared better on average in terms of
both the internal rate of return and the lifetime net transfer than did "individual" workers (defined
to include both single persons and dually-entitled beneficiaries and their spouses).”’ On average,
females fared better than males by the rate of return measure, but received lower average lifetime

net transfers because their higher rate of return applied to much lower average lifetime taxes than

17 Few studies based on historical data have made rigorous attempts to identify the effect of race on lifetime
redistribution under the OASI program while controlling for other socioeconomic factors. Using a multiple
regression approach to hold a number of other characteristics constant, Freiden et al. [1976] found that nonwhites
received slightly lower internal rates of return than whites for a sample of beneficiaries with no dependents retiring
between 1967 and 1970; the Freiden et al. analysis employed survivor probabilities disaggregated only by age,
gender, and race. Applying similar models to a sample of beneficiaries who retired between 1962 and 1972, Wolff
[1987] and Meyer and Wolff [1987] found that single nonwhites fared less well than single whites, but these results
did not carry over to couples in general; the Wolff and Meyer and Wolff analyses employed survival probabilities
differentiated by age, race, gender, income, education, and marital status. Because these studies rely on samples of
retired beneficiaries, they do not reflect differences by race in the probability of attaining retirement age or in
benefits to survivors of early decedents.

'8 The Duggan ef al. [1993] estimates are based on a sample of actual case histories drawn from Social Security
administrative data and incorporate both the employee and employer share of the payroll tax for wage earners. The
present values in the table are calculated using historical and projected interest rates earned by the Social Security
trust funds. Mortality rates are differentiated by age, gender, and race, but not by other characteristics, such as
household type or lifetime earnings.

19 This lifetime net transfers measure, then, is similar to the lifetime benefit/tax ratio measure except that it reflects
the difference between, rather than the ratio of, the present values of lifetime Social Security benefits and lifetime
Social Security taxes. As such, a lifetime net transfers measure greater than, equal to, or less than zero indicates
whether lifetime benefits exceed, equal, or fall short of lifetime taxes, respectively, when evaluated using that
interest rate. Again, Leimer [1995] provides a more thorough discussion of alternative measures of lifetime
redistribution, including the lifetime net transfers measure.

2 Dually-entitled beneficiaries are spouses who are entitled to a benefit on their own account that is less than the
benefit to which they are entitled as dependent spouses.
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for males.?! On average, nonwhites fared better than whites by the internal rate of return
measure, but blacks received smaller lifetime net transfers on average because of their lower
lifetime tax payments. Finally, the program was progressive, on average, across lifetime
earnings levels for this sample, as indicated by the decline in internal rates of return across the
earnings categories;? again, the lifetime net transfer increased across the earnings categories,
reflecting an increase in lifetime tax payments sufficient to outweigh the decline in internal rates
of return.

The most relevant studies that project the distributional results of the OASI program for
future retirees under present law have generally reached conclusions consistent with those
summarized above for studies based on historical data.”® Specifically, these studies generally
suggest that the program will continue to be progressive with respect to earnings for future

retirees,?* that single females will generally receive higher internal rates of return and lifetime

21 Using a savings account analogy, the much larger lifetime "deposits” made by males to their Social Security
"accounts" allowed them to experience larger "withdrawals" and net “interest earnings,” despite their lower rate of
return. Limitations of the Social Security administrative data forced somewhat complicated gender groupings in the
Duggan et al. [1993] analysis. In particular, the female category includes many dual beneficiaries, whose benefits
include some portion based on the earnings of their spouse, while the male category includes many "dependent
couple” records that associate the contributions of a male insured worker with benefits paid both to the worker and
his wife. Despite these complications, the general thrust of these gender-based differences in redistributional
outcomes is the same as that found in other studies based on historical sample data.

22 The lifetime benefit/tax ratio can be computed from these results as the ratio of the “Benefits” and “Taxes”
columns. This measure also declines across the earnings categories, consistent with progressivity; the ratios for the
low, medium, and high earnings categories are, respectively, 11.6, 4.8, and 3.3.

2 Examples of studies projecting redistributional results for future retirees include Leimer [1978], Pellechio and
Goodfellow [1983], Boskin et al. [1987], Myers and Schobel [1992], and Steuerle and Bakija [1994].

24 Again, the usual definition of progressivity is used here, namely, that the internal rate of return, lifetime
benefit/tax ratio, or other analogous relative lifetime redistributional measure used in the analysis tends to decline as
lifetime earnings increase.
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benefit/tax ratios than single males, and that single-earner couples will generally fare better than
singles or two-earner couples by those measures.

Disability Insurance Program

Similar qualitative results across race and gender groups have obtained historically under
the DI program, as illustrated in table 4. This table from Leimer [1998] summarizes cumulative
redistribution from the start of the program in 1957 through 1995 across specific race and gender
groups without regard to their cohort affiliation; that is, DI benefits and taxes for each race and
gender group in each historical year are accumulated through 1995 using the effective rate of
return earned by the DI trust fund.”> As shown, accumulated benefit payments to all beneficiaries
since the inception of the DI program were about 93 percent of, or $97 billion less than,
accumulated tax payments by all workers, reflecting the effects of other trust fund activities,
primarily administrative expenses and the buildup of the trust fund itself. On balance, the
accumulated benefit/tax ratio measures suggest that the net effect of cumulative transfers across
the race and gender groups since the start of the program has been a net redistribution from males
to females and a more pronounced net redistribution from Whites to Nonwhites, as defined in the

analysis;? i.e., the accumulated benefit/tax ratio for males is 0.9 percent below, for females is 2.1

5 As indicated above, the Leimer [1998] analysis includes both the employer and employee shares of the payroll tax
for wage earners.

% imitations of the Social Security administrative data constrained the gender and race groupings used in the
Leimer [1998] analysis. First, DI benefits received by a dependent beneficiary were assigned to the gender group to
which the dependent beneficiary belonged, not the group to which the worker on whose account the benefits were
paid belonged. Second, problems with the administrative data race variable somewhat muddled the definitions of
the White and Nonwhite race categories. In addition, while these results reflect actual outcomes for the groups
taken as a whole, limitations of the administrative data prevented the identification of the differential treatment that
would persist across the groups when other characteristics of interest, such as earnings, are held constant. See
Leimer [1998] for additional detail.
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percent above, for Whites is 5.1 percent below, and for Nonwhites is 39.1 percent above the
corresponding ratio for all persons. The ranking of outcomes among the race and gender
subgroups, from most favorable to least favorable, is Nonwhite males, followed by Nonwhite
females, followed by White females, followed by White males; specifically, the accumulated
benefit/tax ratio for Nonwhite males is 49.5 percent above, for Nonwhite females is 22.2 percent
above, for White females is 1.3 percent below, and for White males is 6.8 percent below the
corresponding ratio for all persons. Thus, while there has been a net redistribution from males to
females, Nonwhite males have, on average, experienced more favorable outcomes to date than
any other race and gender subgroup, including Nonwhite females. Other results in the Leimer
[1998] analysis suggest that the favorable outcomes experienced to date by females relative to
males under the DI program may be eroded over time for present and future cohorts as they move
through their working lives.”’

Combined Old Age and Survivors Insurance and Disability Insurance Programs

Because of the nature of the measures employed and differences in the methods applied in
the various studies, it is not possible to simply combine the estimates of the OASI and DI studies

to obtain an overall net result for the combined OASDI programs. Because similar overall

27 Ip addition to the cumulative results discussed in this note, the Leimer [1998] analysis examines the relative
treatment to date of race and gender groups within successive cohorts as well as across time. Estimated benefit/tax
ratios were generally higher for Nonwhites than for Whites, as defined in the analysis, both within cohorts and
across time. Estimates by gender differed somewhat between the cohort and intertemporal analyses. Within
cohorts, accumulated benefit/tax ratios through 1995 for females exceed those for males in the earliest cohorts, fall
below those for males in a number of subsequent cohorts, and then exceed those for males again in cohorts born
since about 1910. Across time, a different pattern emerges, with annual benefit/tax ratios for females exceeding
those for males for most of the early years of the program, but falling below those for males after 1982. This latter
result suggests that the favorable treatment experienced to date by females relative to males in the more recent
cohorts may be eroded over time for present and future cohorts as they complete their working lives.
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results were generally obtained by both sets of studies across race and gender groups, however,
some inferences can be drawn about net results for the combined OASDI programs.

For both the OASI and DI programs, the most relevant studies suggest that within cohorts
nonwhites have received more favorable relative treatment than whites, on average, implying that
the same result would hold for the combined OASDI programs. Under the OASI program, the
historicatly lower earnings of nonwhites coupled with the progressivity of the benefit formula
appear to outweigh the generally lower survival probabilities experienced historically by
nonwhites. Under the DI program, the historically lower earnings of nonwhites coupled with the
progressive benefit formula and the higher disabled worker to taxpayer ratios experienced
historically by nonwhites appear to be major factors in their favorable treatment relative to
whites historically.

Studies of both the OASI and DI programs also suggest that females have received more
favorable relative treatment than males, on balance, again implying that the same result would
hold historically for the combined OASDI programs. Under the OASI program, the effect of the
historically lower earnings of females coupled with the progressivity of the benefit formula is
reinforced by their generally lower mortality rates. Under the DI program, there are a number of
factors working in opposite directions. As examples, the effect of the historically lower earnings
of females coupled with the progressive benefit formula and their historically dominant share of
dependent benefits is offset to some extent by their historically lower disability rates. While
these factors have led to the more favorable treatment of females historically, on balance,
changes in these factors over time may erode this favorable treatment under the DI program for

female members of present and future cohorts.
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Table 1. Inflation-adjusted internal rates of return under OASI present law for selected birth cohorts,
as estimated by Leimer [1994]:

Rate of

Birth Return
Cohort (%)
1876 36.5
1900 11.9
1925 4.8
1950 2.2
1975 1.9
2000 1.7

Table 2. Ratio of DI benefits and taxes accumulated through 1995 for selected birth cohorts, as
estimated by Leimer [1998]:

Benefit
Birth / Tax
Cohort Ratio
1880 0.05
1890 0.08
1900 2.29
1910 2.11
1920 2.14

1930 1.24
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Table 3. Accumulated net transfers and inflation-adjusted internal rates of return under OASI for the
1895-1922 birth cohorts, by various worker classifications, as estimated by Duggan,
Gillingham, and Greenlees [1993]:

Worker = ——--e- Present Values (1988 Dollars) -----—-- Rate of
Category Taxes Benefits Net Transfers Return (%)
All Sample
Workers: 26,000 113,082 87,082 9.1
Household Type:
Individual 23,527 89,484 65,957 8.6
Dependent
Couple 32,007 170,396 138,390 9.8
Gender:

Female 17,037 96,204 79,167 10.9
Male 31,630 123,684 92,054 8.5
Race:

White 27,010 116,963 89,953 9.1
Black 17,447 76,972 59,525 9.6
Other 20,766 110,872 90,106 10.7

Earnings:
Low 5,820 67,675 61,855 13.8
Medium 23,303 111,027 87,724 9.9

High 48,876 160,540 111,665 7.6
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Table 4. Accumulated benefit/tax ratios and net transfers under the DI program over the period 1957-95,
as estimated by Leimer [1998]:

Accumulated
Accumulated Net Transfers
Race/Gender Group Benefit/Tax Ratio (Billions)

Whitemales ......... ... ... ... 0868 ... .... .. .. ... -115.086
White females ......... .. ... i 0919 ... ... -29.996
Nonwhitemales . ...........0iiiiiiinnnnns 1391 ... e 39.434
Nonwhite females .. ....... ... ... .. ... ........ 1137 8.488
ANWhites . . ... ... 0883 ...... ... ... . ... -145.082
All Nonwhites . . ......... ... ... ... .. 1.295 o 47922
Allmales . ... e 0922 . ... e -75.653
Allfemales . ... ... . ... 0950 ..... .. ... ... -21.508

Allpersons ............. .o, 0931 ... -97.160
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