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ABSTRACT

SOCIAL SEQURITY, SAVINGS, AND LABOR SUPPLY

OF THE ELDERLY IN JAPAN

by
Tetsuji Yamada

Adviser: Professor Michael Grossman

The stuly examines the controversial, inconsistent empiri-
cal results of the effect of social security on personal savings
and analyzes the interdependency in the context of social secu~
rity between the personal savings and laber supply behavior of
elderly workers.

Very few studies in this field have been done, and it has
not theoretically and empirically been accomplished yet in
Japan. Time-series data are used for 1946-1982, and the methods
of technique are ordinary least squares and a simultaneous—_
equation model in the life cycle framework.

The study finds that social security affects personal sav-
ings and that the benefit effect daminates the retirement effect
concerning the hypothesized dual effects. The study also iden-
tifies an interdependency between personal savings and the labor

force participation of the elderly in Japan.
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INTRODUCTION

Ever since its institution, the social s@ity system has
alleviated the financial problems of the elderly under changing
economic and social conditions. Recently, in the United States,
this system has come under fire. The main thrust of this attack
is twofold: (1) that private savings decline as compulsory pub-
lic savings such as social security retirement benefits increase
and (2) that social security retirement benefits have created
a trend towards earlier retirement.

The pioneer study of the impact of social security benefits
on personal savings was done by Feldstein (1974). On the basis
of his estimated time-series results, expected social security
benefits reduce persconal savings by more than 3¢ percent. The
study by Munnell (1974) also supports Feldstein's result.

Barro (1978) includes, in addition to the variables of
Feldstein's model, new explanatory variables: govermment surplus
and household durable goods. As for estimated coefficients, his
alternatively specified social security variables are negative

and statistically insignificant, while Feldstein's specification



of social security variables examined by Barro are positive, but
statistically insignificant. Barro concludes that social secu-
rity wealth or benefits do not _really affect personal savings.

Darbey (1979) suggests that the reduction ~ 7% personal savings
is smaller than Feldstein and Munnell report. ILeimer and Lesnoy
(1982) state that the results differ not only under specification
and construction of social security wealth variables, but also
according to the period of estimation examined. Lesnoy and
Leimer (1985) discuss econametric modeling, the interpretation
of estimated coefficient and a sample of a particular period
of historical cbservations related to an inclusion of true value.
They conclude that the time-series data provide little statis-
tical suprort for the proposition that social security has re-
duced perscnal savings in the United States.

An interesting study by Modigliani and Sterling (1983) does
not exclusively deal with the United States but is an aggregate
cross-country study of 21 CE(D countries and takes an average of
each country over the decade 1960~-1970. Unlike other studies,
except for that of Munnell (1974), Modigliani and Sterling, using
a GLS technique in the life cycle framework, estimate not only
direct benefit effect but also retirement effect. The results
show that the small benefit and large retirement effects offset

each other. 1 The net impact of social security retirement bene-



fits is close to zero. The study suggests that an increase in
social security retirement benefits tends to reduce private per
capita savings, but not as dramatic as shown in Feldstein's
result.

There are other studies currently using microdata. Blinder,
Gordon and Wise (1983) use an extensive cross-sectional data set
beginning in 1969 and reinterviewing in 1979 (Longitudinal
Retirement History Survey). They propose that there may be scame
displacement of private savings by social security retirement
benefits within the life cycle framework. An increase of $1 in
each social security wealth induces people to depress their
financial wealth by 39 cents. This reasonable nunber is unfor-
tunately unable to convince these researchers of the hypothesis
of benefit effect because of a statistically insignificant esti-
mated result.

Hamermesh (1984) applies microdata to a life cycle model.
He uses his own constructed social security wealth variablg, and
his empirical study shows that small estimated coefficients
campared to pension wealth variables reveal a statistically
significant effect on consumption.

Williamson and Jones (1983) analyze a simulation of impact
of social security upon life cycle behavior. They state that

because of an increasing retirement period due to earlier re-



tirement and increasing life expectancy, the benefit effect
of social security is offset by the retirement effect, although
a pay-as~-you-go social security system has a large impact on
savings. Beach, Boadway and Gibbons (1984) use simulation meth-
odology, taking U.S. annual national accounts data from 1929
through 1974 (excluding 1941-1946), to investgate the impact

of direct social security wealth on private savings and capital
accumilation. Their econametric technique is a non-liner FIML
(a full-information maximm likelihocod). The considerably small
and statistically weak estimated results do not provide strong
evidence for the impact of social security wealth on private
savings.

The anticipation of the value of social security retire-
ment benefits and an accumlation of compulsory savings for one's
retirement period may have the effect of reducing voluntary pri-
vate savings and of encouraging more consumption during the
working period than would otherwise occur (Feldstein, 1974,
1982; Munnell, 1974; Blinder, Gordon and Wise 1983; Modigliani
and Sterling, 1983; and Hamermesh, 1984). In the United States
it may well be that lifetime-guaranteed social security retire-
ment benefits will indeed affect voluntary private savings.

The recent development of a social security system in Japan

could possibly stimulate an earlier retirement by older workers.



However, the ratio of personal savings to disposable inocome is
remarkably high compared with that of the United States. The
ratios were 18.7% in 1960, 18.2% in 1979, 19.2% in 1980, and 19.7%
in 1981 in Japan, while those ratios in the United States have
ranged historically between 5.0-8.5%. Why is the Japanese
experience so different ? The historical evidence should be
examined.

Concerning Japanese studies, an ambiguous argument by
Takayama (1982) is that an increase in public pensions will re-
duce “"private savings" only slightly. Public pensions are like-
ly to increase total savings by increasing govermment capital
formation through the partially funded system of a social secu-
rity program. Noguchi (1983) shows that his estimated coeffi-
cients of Feldstein's algoritim (1974) of gross social security
wealth measure are negative and that only one estimated coeffi-
cient in several equations is statistically significant. Another
social security wealth measure, the value of past accunulated
contributions of public pensions, reveals a substitution for the
household net wealth. Two estimated coefficients in several
equations show positive signs, however. Thus, Noguchi does not
present any decisive conclusion concerning the effect social
security has on savings.

In Japan the Welfare Pension is a partially finded system,



not a pay-as-you-go one. The Japanese system still provides
for a demographic shift in the near future. This social secu-
rity program (Welfare Pension) was introduced in 1942. The
program has been in a process of developmment. The Welfare
Pension, which is similar to the OASDI program in the United
States, covers a majority of Japanese workers.2 The tax rate
of the Welfare Pension (social security tax rate) is at a flat
rate of 1¢.6% on monthly earnings up to a taxable maximm of
410 thousand ven fram the taxable minimum of 45 thousand yen for
male workers. The rate is an 8.9% flat tax rate for females.>
Half this rate is shared by the employer, as is true with the
United States social security system.

Japanese Welfare Pension retirement benefits (social secu-
rity retirement benefits) camprise the sum of three parts: (1)
a fixed amount (2,050 yen) is multiplied by the length of tax
payment (Welfare Pension tax) years of a worker, (2) the amount
of relative earnings (average revalued earnings for past working
years) is muitiplied by 1/108 and by the length of the tax pay-
ment (Welfare Pension tax) years of a worker, and (3) a flat
fixed 15,000 yen per month for a spouse’ and fixed 5,000 yen
per month for each eldest and second eldest dependents, as well

5

as 2,000 yen for the remaining younger dependents.~ In order

to calculate the basic benefits of (1) and (2), the benefits are



indexed to the price level. Generally, the minimum years of
contribution required by law is 20 years.

The normal retirement age is 6@ for men and 55 for \.waomen.6
Basically, retirement is a required condition. If a person
between the ages of 68 and 64 has an earning incame of less than

158 thousand yen a month, he (assuming that he is the main bene-
ficiary) gets fram 20% to 80% of his retired benefits, which are
relative to his earning incame. The scales of reduction are
20% for earnings of 45-92 thousand yen a month, 50% on earnings
of 98-126 thousand yen and 83% on 134-158 thousnad yen. If his
earnings exceed 150 thousand yen a month, however, a beneficiary
does not get the retirement benefits. Over age 65 the picture
changes samewhat. A beneficiary aged 65 or over with earnings
less than 150 thousand yen is entitled to 18@% of the social
security retirement benefits, regardless of his other sources of
non-labor incame. If a beneficiary's earnings exceed 158 thou-
sand, he will receive 80% of the retirement benefits.’
The receipts of the Welfare Pension tax (social security
tax) are deposited in special Treasury accounts (Trust Fund
Bureau) and are utilized through Treasury Investment and Loans.
As of 1985 the accumlated pension fund was 27,983 billion yen.B

The fund is used for housing, life erviromment improvement,



small enterprises, welfare culture, education, agriculture,
forestry, fisheries, etc. The main purpose of .theee utili-
zations is to improve and stabilize living conditions. The
proceeds of the fund are used for the administration costs of
the social security program, which is also supported throuwgh
the general accounts. The current surplus of Welfare Pension
reserves would alleviate the growing burden of increased social
security beneficiaries in the next decade as the demographic
structure shifts.

In order to clarify the aforementioned inconsistent empirical
results based upon the United States data and to explain the
high saving ratios in Japan, it may be useful to apply previous
researchers' consumer expenditure and saving functions to ex-
panded functions for Japanese data (a time series data for the
years 1946-1982). This study examines the influence of social
security retirement benefits on personal savings and labor sup-
ply over the age of sixty under different demographic and socio-
econamic backgrounds in the context of ordinary least squéres
and a similtaneous-equation model.

The empirical work of this study, by using Japanese time-
series data, attempts to explain the impact of social security
retirement benefits on personal savings and upon labor supply of

the elderly in Japan. Such a study is necessary for predicting



behavioral patterns concerning savings and retirement and for
guiding policy actions. The study will attempt as well to
provide theoretical and empirical explanations of savings and
labor supply behaviors.

The organizaticn of the subsequent section is as follows.
Chapter II reviews the previous studies. Chapter III describes
the analytical framework, and theoretical arquments of a sta
tistical model of savings and labor supply. Chapter IV reports
the empirical results of previous researchers and a expanded
life-cycle savings model by ordinary least squares. Chapter V
analyzes the impact of social security retirement benefits on
savings and on labor force participation of the elderly by a

simul taneous-equation model. Chapter VI contains the sunmary

and conclusion.
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NOTE TO CHAPTER I

1 Benefit effect is defined as follows. Workers substitute
social security retirement benefits for ordinary wealth in their
portfolio of retirement assets. Thus, workers save less for

retirement in anticipation of pramised future social security
retiranent benefits. Retirement effect is defined as follows.

Social security retirement benefits induce workers to retire
earlier. Workers have to save over a short working life for a
longer retirement periocd. Thus personal savings increase.

2 Another major social security retirement program is the
National Pension for sel fremployed workers.

3 In 1986, the rates will be raised to 12.4% for a male
worker and 11.3% for a female worker.

4 If a spouse has contributed to the National Pension
program, she receives an additional benefit with same conditions.

5 Most of the elderly do not have dependent children at
this age.

6 After 1986 the normal retirament age for females will
become 68, with carefully graduated adjustments during this

transition.

7 The sources are given by Mr. Tatsuro Matsue in Social
Security Agency Japanese Goverrmment and in Shakai Hoken Techo
('83), pp.137-197.

8 White Paper of Welfare (198l), pp.387-394.



CHAPTER II

REVIEN OF THE PREVIOUS STUDIES

2.1 Social Security Retirement Benefits and Savings

The anticipated social security retirement benefits in old
age are not only an important factor in household wealth, but
also the major camponent of wealth in most retirement portfolios.
With its campulsory govermment-directed savirgs program, the
social security tax payment system produces future social
security retirement benefits for retired workers during their
retirement period and until death.

The most important study of the impact of social security
benefits on personal savings was pioneered by Feldstein (1974).
On the basis of his estimated time-series results, expected social
security benefits reduce personal savinge by more than 30%. The
study by Munnell (1974) supports Feldstein's result. Barro
(1978) however, shows that social security wealth or benefits
do not really affect personal savings. Darby (1979) suggests
that the reduction is amaller than Feldstein and Munnell report.

Leimer and Lesnoy (1982) report that results will differ not

11



only under specification and construction of social security
wealth variables but also according to the period of estimation
examined. Again Feldstein (1982) estimates the original equation
for the original sample period after ocorrecting the programming
error, and he confirms the original evidence of 1974.

In his pioneer study of social security retirement benefits,
Feldstein (1974) adapts the life cycle model used by Ando and
Modigliani (1963), and introduces the social security wealth

(SsW) variable into his "consumption,C, function," as follows:

12

C =a,+ a,YD +a2YD_1 +a3RE + a,U +a5W +aGSS'J sesss 1.

0 1

YD is personal disposable incame. He includes retained earnings
(RE) to examine the impact of corporate savings on personal
consunption. U is unemployment rate, and W is the value of

the per capita net wealth. Feldstein uses an aggregate time-
series data for the years 1929-1971, excluding the World War

IT years, 1941-1946. The method of estimation is ordinary
least squares. His emphasis is that anticipated social secu-
rity benefits reduce the amount of life cycle savings during
the working years by providing incame after the working period.
His study assumes that the ococefficient of SSN reflects both the

benefit effect (asset-substitution effect) and the retirement
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efﬁec:l:.1

The social security wealth variable (SSW) is the essence of
Feldstein's analysis. Two definitions are employed. Gross
social security wealth (SSWG) is the present value of the social
security retirement benefits expected by the individual worker.
The cother is net social security retirement benefits (SSWN).
SSWN is gross social security wealth minus the present value of
the social security retirement tax expected by the individual
workers. His major conclusion is that on the basis of his es-
timated time-series results, social security retirement benefits
reduce personal savings by more than 30%.

Feldstein (1982) reexamines his original study(1974) with
the correction of the social security wealth variable and con-
cludes that the aggregate time-series evidence again provides a
38% reduction of potential total private savings in 1976.

The study by Munnell (1974) also concludes that social se-
curity retirement benefits reduce personal savings. Munnell has

the following "“saving,S, function":

S +a]}{D +a£{D.LF6@ +a3U +a4w +aSSS('.DN or

a SSW .

Unlike Feldstein, Munnell employs disposable incame (YD) times

labor force participation of males aged 65 and over. YD.I..FG@2



explains the retirement effect in this study, after Munnell's
(1974) model. U and W are unemployment rate and private net
wealth per capita respectively. SSCON is social security con~
tribution, which is the net total contribution to the QASDI
rogram. Munnell uses the U.S. aggregate savings of a time
series data 1929-1971 and concludes that social security con—
tributions (ssan)3 have been responsible for a $47-$64 decrease
in per capita savings ard that the decline in labor force par-
ticipation of the elderly affects an increase in per capita
saving of $31 to $44. By using social security wealth (SSW,
the same as Feldstein used) instead of SSCON, Munnell cbtains
similar results of the inpact of both SSW and YD.LF60 on per-
sonal‘ savings.

Feldstein's and Munnell's startling results are that social
security retirement benefits depress personal savings. They
both stress the existence of a large substitution of expected
social security retirement benefits for private savings.

Barro's theoretical challenge (1978) does not support
Feldstein's hypothesis of the positive effect of social security
on consumption expenditure. He employs the alternative social
security measure (SS) based on current benefit rates and current
worker coverage under the social security system. His "consump-

tion,C, function,” is as follows:

14
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C =a0+a1YD +a2YD +33R_E +a\‘1

+a_7DUR +aBSS or a SsW esese 3.

SUR +a.5U.YD +a6W

His consunption expenditure function employs additional vari-
ables: government surplus (SUR) and stock of household durables
excluding housing (DUR)4. Barro, as did Feldstein, includes
current personal disposable incame (YD) and lagged personal dis—
posable incame as proxy variables for a permanent incame esti~
matia . He maintains that unemployment rate times disposable
incame (U.YD) is more reascnable for measuring the deviation
of incame fram its normal position than a linear form unemploy-
ment rate, U. Barro's empirical result is that SSW, as defined
by Feldstein, is positive and insignificant, but his social
security measure (SS) is negative with insignificance. His
argunent suggests that social security retirement benefits are
not likely to have a substantial effect on personal savings.
Darby's major finding (1979) is employing the permanent-
incane consumption model, incorporating Feldstein's social
security wealth variable and introducing a stock of real money
balance as one of the explanatory variables.? The estimates
depend upon the functional form and the time period used in the
estimation. He reports the results of an extended consumer

expenditure function based on Feldstein's and Barro's social
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security wealth variables fram 1929 to 1974. He states that
the reduction of savings will be much smaller than the esti-
mation by Feldstein.

Leimer and Lesnoy (1982) replicate Feldstein's social

security variable and produce ancther social security wealth
variable which is a different algoritim: constant ratic, current

ratio, adaptive expectations, perfect foresight and actuarial
projection. The estimated coefficients of social security
wealth variables not only have small t-ratios, but also vary
according to the period of estimation examined, which produces
results contradicting Feldstein's. Although the results de-

pend upon the choice of definition as to how social security
wealth variables are formulated and what period of estimation is
in cluded, Leimer and Lesnoy conclude that their results imply
little or no effect on personal savings in the United States.
Lesnoy and Leimer (1985) assert that the time-series data of the
United States fail to support the hypothesis that social secu
rity reduces savings.

Very few ampirical studies of the effect of sccial security
retirement benefits on savings have been done in Japan. One
reason for this lack of attention is an excess of or sufficient

savings in the private sector in Japan as opposed to insuffi-

cient savings in the United States. As far as the author of



this study knows, the only empirical study on the Japanese case
is a recent one by Noguchi (1983) which uses time-series data.
There is no micro data study of the impact of social security
reticavent benefits on savings in Japan. There is a lack of
theoretical ard empirical develoment. As Noguchi (1983) men—
tions, it is extremely difficult for researchers to gain access
to individual da'c.a.6
Takayama (1982) states that amorg the Japanese the moti-
vation for saving is much more camplex than s:'mpl'y for purposes
of retirement. He identifies (1) a myopic saving attitude among
the yourg generation for their retirement and (2) a serious
saving attitude among those aged 50 and over for their retire-
ment. He mentions that an increase in public pension will reduce
private savings only slightly among the relatively young popula-
tion in Japan. With little motivation for the retirement period,
the total amount saved (in which Takayama includes goverrment
forced savings, namely govermment-funded social security tax
contributions) will increase due to a rise in the tax contri-
bution under the partially-funded Japanese system. This forced
saving allows the govermment to increase govermment investment,
which affects productivity and in turn results in raising total
savings. Takayama's theoretical argument concludes that there

have been no adverse effects of the social security tax upon



personal or private savings. It seems that he argues the cur-
rent high savings fram an aggregate point of view. As he men-
tions, we still need an empirical study of the impact of social
gsecurity retirement benefits upon personal or private savings
in Japan.

Shinchara (1983) poses two questions about a constantly
and unusually high savings ratio and its upward trend in the
savings ratios through the post-war period. The method of his
analysis related to absolute and relative incame hypotheses is
mainly a descriptive one campiled by reading cross-section and
time-series data. He gives several reasons for high savings:
insufficiency of social security retirement benefits, bonus
effect, asset effect, age camposition, growth rate and national
character. He emphasizes an increasing current incame, a bonus
payment and a lump sum retirement payment to influence savings.
Using time-series data for 1963-1978, he foumd a statistically
signi ficant relationship between real savings and real dispos-
able incame. Shinchara favors an absolute incame hypotheéis
to explain the high savings. Shinchara (1983) mentions the
influence of social security retirement benefits on savings,
but he dees not empiricaly study its influence.

Noguchi (1983) examines the influence of the expected pre-

sent value of pwblic pensions, which correspond to Feldstein's

18
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gross social security wealth measure (1974), as well as the in-
fluence of the value of past contributions accumulated to the
present on household net wealth. He uses the data of the Family
Saving Survey and the Family Incane and Expenditure Survey for
the period 1968 through 1980. The expected present values of
public pensions are all negative, but not all of them are sta-
tistically significant. He suggests that it is difficult to
conclude a perfect substitution between the expected present
value of public pensions and net wealth among Japanese house-
holds. He states, however, that a substitution exists between
the preretirement wealth accumulation and the accoumulated con-
tribution of public pensions.

Ishikawa and Ueda (1984) extensively examine Japanese house-
hold saving behavior by using cross section and time-series data.
They concentrate on the bonus effect upon savings, hypothesize
a habit-buffer incame, and refute the permanent incame/life
cycle hypothesis. However, they do not examine the influence
of social security on savings. They conclude that the bonus
incane has a large positive influence on Japanese savings be-
havior. /

Thus, the effect of social securicy retirement benefits on

savings is still open to question both in the United States and

Japarn.
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2.2 Social Security Retirement .Bénefits and Labor Supply

Fram the life-cycle, labor-supply hypothesis point of view,
accumulated total wealth in one period affect labor supply in
another period. Thus, anticipated social security retirement
benefits in one period influence labor supply in another pericd,
and vice versa.

In an early study Michael Boskin (1977) analyzed the effect
of social security on retirement by extracting fram the Panel
Study of Incame Dynamics data for 131 households headed by white
married males aged 61 through 65 for the five years of survey.
Incorporating the incame-leisure choice theory, his results
suggest that incame-guaranteed social security retirement bene-
fits clearly reduce the expected munber of work years by more
than 2 years in the 61-70 age interval. The acceptance of so-
cial security retirement benefits induces the elderly to leave
the job or to restrict market work and thereby to reduce the
labor supply. He also reveals that the high implicit tax rate
on earnings has an enormous influence on the retirement deci-
sion of the elderly.

Pellechio (1979) estimates the impact of his constructed
social security wealth variable: the actuarial present value

of future benefits discounted at the market interest rate on the



retirement behavior for three age groups: 6@0-6l, 62-64 and 65—
73. BAn increase in social security wealth fram $35 thousand
to $55 thousand raises the probability of retirement by .22
relative to a 0.78 retirement rate {age group .65-78) and by
@.15 relative to a #.41 retirement rate (age group 62-64),

while the estimated coefficient is asmall and insignificant

labor supply.
among the age group 60-6l., However, calcuations based on the
Longitudinal Retirement History Survey by Blinder, Gordon and
Wise (198@) provide that the earning test for social security
does not disoourage work effort for the worker aged 62-64. The
reason they suggest is due to a recouping of deferred benefits
for the worker aged 62-64. Mathematical and theoretical analy-
ses by Crawford and Lilien (1981) seem to support the statement
of Blinder, Gordon and Wise (198@). Under the assumption: un—
certainty of lifespan, faimess of social security retirement
benefits, and perfect capital market, the mathematical model
by Crawford and Lilien tends to delay retirement of the elderly
who expect an increase in deferred social security retirement
benefits.

Burkhauser and Turner (1982 b) reexamine their previous
study (1978) after correcting the social security wealth vari-

able in vhich Leimer and Lesnoy (1982) identify an error in the
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is a time-series analysis to examine the effect of social secu-
rity on the market work behavior of prime-age males. They recon-
firmm the results that social security raises the work week 2-~3
hours in this age group. The result implies that if the earning
test affects the labor supply of the elderly, social security re-
tirement benefits induce the prime-age worker to work more hours
during the unconstrained period in the life-cycle labor supply.
The main purpose of thé study by Hamermesh (1984) is to ex-
amine the jointness of leisure-consumption behavior of the eld-
erly under life cycle framework. He constructs a leisure vari-
able and does not specify the work status of the elderly, using
the Retirement History Survey data for 1969, 1973 and 1975. The
inverse relationship between leisure (negative sign) and goods
consuntion (positive sign) variables with estimated coefficients
on the social security wealth variable suggests that social secu-
rity wealth affects positively on work effort of the elderly.
Hanoch and Honig (1983), using data in a sample fram the
Retirement History Survey (RHS) for the year 1969-1975, lock
at various influential factors on retirement and preretirement
behavior of white males and ummarried feamales aged 58-69. They
use Primary Insurance Amount (PIA) as the potential social secu-
rity incame to examine the effect of social security retirement

benefits on the labor force participation of the elderly. The



use Primary Insurance Amount (PIA) as the potential social secu-
rity income to examine the effect of social security retirement
benefits on the labor force participation of the elderly. The
estimated coefficients of the social security variable for both
sexes indicate an incentive to retire among the elderly. Their
study (1985), using RHS for the years 1967-1973, explicitly deals
with transitional behavior among non-retired, partially retired
and fully retired white married males aged 62-67. The estimated
logit coefficients of Primary Insurance Amount (PIA) show a
positive sign on the probability of non-retired full-time work,
and a negative sign on the probability of the partially retired
{part-time work) and fully retired elderly.

Hurd and Boskin (1984) find a cause for the decline in
labor force participation of elderly workers in the early 1970s.
The cause is explained by the large increase in social security
retirement benefits. They state, however, that the effect of
social security on the retirement of the elderly is not yet
sufficiently advanced to explain thoroughly the larger picture
using the available specific¢ data and theory. The nore precise
and explicit study by Mitchell and Fields (1984) provides evi-
dence for a social security effect encouraging retirement. They
use unique data campiled on 8,70@ workers covered by 18 differ-

ent pension plans: surveyed in 1978, and concentrate thoroughly
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on vhen and why the workers retire and what is the nature of
the workers' pension plans. The estimated logit coefficients
reveal that an increase of social security benefits and pensions
induces earlier retirement. |
As far as Japanese stuiies are concerned, Takayama (1982)
states that the social security system is unlikely to affect
many employment decisions because of the scarcity of job oppor-
tunities for the elderly in Japan (thowh Takayama's is not an
empirical study). He maintains that the impact of social secu-
rity retirement; benefits on the elderly's retirement decision
is gmaller than that of the job market situation of the elderly.
Ito (1983) explicitely identifies the relationship between
the retirement process of elderly men and socisl security re-
tirement benefits. His analytical method, Automatic Interactive

Detector (AID) is applied to survey data.8 He examines the

influential factors on the transition fram a main lifetime jcb to

a second job before complete retirement. Most of the elderly
men attempt to get a job again while receiving social security
retirement benefits. His analysis finds that their incentive of
work effort (without campletely withdrawing fram the labor mar-
ket) is largely affected by the amount of social security re-
tirement benefits. He states that as social security retirement

benefits increase, the elderly men are not eager to find jobs
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during their retirement pe;'iod because of the availability of
both social security retirement benefits and unemployment insur-
ance benefits. They tend to stay in the labor market until their
unemployment benefits expire, and only then will they campromise

on the conditions and wages of a new job.
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NOTES TO CHAPTER II

1 Benefit effect is defined as follows. Workers substitute
social security retirement benefits for ordinary wealth in their
portfolio of retirement assets. Thus workers save less for re-
tirement in anticipation of pramised future social security re-
tirement benefits. Retirement effect is defined as follows. So-
cial security retirement benefits induce workers to retire ear—
lier. Workers have to save over a short working life for a
longer retirement period, thus, personal savings increase.

2 Since a mandatory retirement age implicitly exists at the
age of 55 or 60 under the Japanese life-time empployment system,
this study uses the labor force participation of males aged 60
and over. Munnell (1974) uses a labor force participation of
males aged 65 and over for the U.S. study. The starting age of
receiving social security retirement benefits is sixty in Japan.

3 In Munnell (1974) social security contributions represent
the net total contributions to the OASI Trust Fund in the United
States.

4 The data of stock of household durables is not available
from 1946. The data for experditure of durable goods present
a proxy variable for stock of household durables fram 1946 to
1982. The data are in the Japanese Econamic Planning Agency's
White paper of National Incame," 1960 and "National Econamic
Calculation," 1965-1983.

5 A permanent incame variable by Darby (1979) is estimated
as a weighted average of past incame by the exponentially de-
clining weight method.

6 We wait for the availability of individual data for further
insight into the retirement behavior of the elderly in Japan.
Obtaining micro-based data is extremely difficult unless a
researcher is affiliated with the Japanese govermment agencies.

7 Bonus incame is a non-regular incame. Most of Japanese
firms distribute bonus payments to the:.r employees twice a year:
August and December.



8 Basically the method of Autamatic Interaction Detector
(AID) is that samples are successively divided into two parts by
a significant explanatory variable of a factor.
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CHAPTER III
ANALYTICAL, FRAMENORK

3.1 The Impact of Social Security Retirement Benefits on
Personal Savings

Most retired Japanese benefit fram the social security
retirement system after the age of si:éty, as was discussed in
Chapter I. In Japan the Welfare Pension was instituted in 1942,
and the National Pension in 1961. (Both programs comprise the
social security retirement benefits.) However, in spite of the
campletion of incame-guaranteed retirement benefits, the ratio
of personal savings to personal disposable incame has been sur-
prisingly and continuwously high (regarded by many as insuffi-
cient for their needs), approximately 19% on the average since
1961. In particular, the ratios averaged above 21% during the
highly inflationary period between 1973 and 1978, The queétion
arises whether or not social security retirement benefits dis-
courage personal savings.

In the debate over social security and savings, ambiguous
theoretical and empirical conclusions by Feldstein (1974),

Munnell (1974), Barro (1978), Darby (1979), and Feldstein and
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Pellechio (1979)1 have been advanced as to vhether social secu-
rity retirement benefits tend to increase or decrease personal
savings under the pressure of changing ret;'.rement experiences
(Leimer and Lesnoy, 1982; Feldstein, 1982; Blinder, Gordon,
and Wise, 1983; Modigliani and Sterling, 1983; Hamermesh, 1984;
and Lesnoy and Leimer, 198S5.

But everyone seems to agree that personal savings will be
reduced by the availability of expected future social security
retirement benefits providing incame for the consumption of the
retirement period, i.e., the "benefit effect", and that perscnal
savings will .be increased by inducing earlier retirement caused
by expected future social security retirement benefits. The
earlier retirement means a longer periocd of retirement for a
given life span, and this requires an accumulation of savings
during the working period, i.e., the "retirement effect."

Thus, the net effect of social security retirement benefits
on personal savings depends upon the relative strength of these
offsetting effects. If the benefit effect is stronger than
the retirement effect, personal savings will be reduced. On
the other hard, if the retirement effect is stronger than the
benefit effect, personal savings will be increased. Leimer and
Lesnoy (1982), however, doubt that social security retirement

benefits induce an increase in savings in the United States.



The significant progress in the Japanese social security
retirement program since the Second World War has not yet clearly
revealed its influence on the behavioral pattern of personal
savings (Takayama, 1982; Noguchi, 1983; and Shinochara, 1983).

Under the Japanese lifetime amployment system, a mandatory
retirement age implicitly exists at the age of 55 or 64, although
employees who desire to continue can remain at their jobs on
condition that their wages are lower campared to their wages
before the age of 55 or 6@ (Osaka, 1982; and Takayama, 1982).
However, individuals have came to expect prolonged retirement
years due to a significant rise in the Japanese lifespan. This
expectation, since it forces individuals to contemplate the
amount of their own future social security retirement benefits
for the retirement period, is based upon the fact that a gradual
increase in expected retirement years is an important factor in
a lifetime allocation of savings plan (Modigliani and Sterling,
1983; and Modigliani, 1986). Hamermesh (1984) finds that annual
real consumption spending is lower amoung people with long life
expectancy. One can safely say that the strong stimulation on
the behavior of saving patterns during the last four decades
has been the result of this visible increase in the life span

of the Japanese (see TAELE 2)}.



3.2 Thecoretical Model and Function .

Motivations for saving came fram several sources. There
are the life cycle purpose, the precautionary purpose, and the
speculative purpose. It is possible that motivations are inter-
changeable within the range of lifetime planned savings. With
these diverse motives, one might find any substitution effect
of social security wealth in any camponent of savings. Although
the motivations of saving consist of several types, the life
cycle hypothesis provides a suitable framework for arguing the
effect of social security on personal savings (Feldstein, 1974;
Darby, 1979; Blinder, Gordon and Wise, 1983; King, 1983;
Modigliani and Sterling, 1983; Williamson and Jones, 1983; and
Hamermesh, 1984).

The analysis expands the previously tested models within
the framework of the life cycle model to a more general framework
canprising the idea of life cycle savings, which hopefully will
indicate the importance of the extended traditional model by re-
lating the age of retirement to econcmic circumstances. Munnell
(1974), and Modigliani and Sterling (1983) explicitly observe
benefit and retirement effects. 1In this study we use personal
savings as a dependent variable.

The form of the savings equation in the main analysis is as
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follows:

S=a0+a1YD +a2YD +a3RE +a48UR +a5U.YD +a6w

+a_,U£'66 +aBSSN Oor a S8S or a SsOON eesee &,

where S§ is personal savings, YD is personal disposable incame,
RE is retained earnings, SUR is govermment surplus, U.YD is the
product of unemployment rate (U) and disposable incame (YD), W
is per capita net wealth, and LF6@ is labor force participation
of males age 68 and over. SSWs (SSWG and SSWN) or SS or SSCON
is social security wealth. The model will assume that indi-
viduals are forward- and backward-looking raticnal planners
because of the inclusion of lagged variables. TABLE 1 reports
the definitions of the variables.

Since the relation between social security contributions by
taxation and by benefits during a retirement period is not a
one-to-one relationship, social security taxes do not directly
or accurately measure social security retirement benefits as
wealth in the future. A measure of social security retirement
benefits should consider the future consumption behavior for
the retirement period.

The social security wealth variable (SSW) introduced by
Feldstein (1974) and Munnell (1974) reflects survival proba-

bilities and the present discounted value of future receipts as



wealth. It also takes into account not only the current social
security tax but also the present discounted value of all future
social security taxes. If individuals behave myopically, an-
ticipated social security tax and benefits do not affect their
current behavior (Williamson and Jones, 1983). Therefore, it
seems legitimate to assume that the SSW is the amount of bene-
fits vhich individuals can expect to receive in the retirement
period as accumilated wealth which has been saved in the working
period (Feldstein, 1974). However, as lLeimer and Lesnoy (1982),
and Lesnoy and Leimer (1985) point out, the construction of a
social security wealth variable should reflect change in life |
expectancy, age structure, population, real incame, interest

rate, social security retirement benefits, social security re-

tirement tax, and charge in the benefit-incame ratio during their

cbserved periods. The present study takes into account the sug-
gestions of Leimer and Lesnoy (1982), and Lesnoy and Leimer
(1985).

Our social security wealth variable (SSCON) will represent
another aspect showing how current social security tax contri-
butions affect behavioral patterns of personal savings. The
social security wealth variable (SS) will reflect how current
social security retirement benefits affect behavioral patterns

of perscnal savings.
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In this study social security effects are measured by four
variables:

(1) gross social security wealth (SEWG)Z, as constructed by
Feldstein,

(2)> net social security wealth (SSWN) 3, as constructed by
Feldstein,

"(3) social security tax contributions (SSCON) 4 paid by an em-
ployee and an employer, as defined by Mannell,

(4) social security (SS)5 constructed by Barro.

The present analysis uses and campares various social secu-
rity wealth measures: Feldstein's and Munnell's definition of
social security wealth (SSW), Munnell's other definition (SSCON)
and Barro's definition (SS). It is possible that results may
differ under a different specification of social security wealth
measure.

It is cammon to relate consumption to permanent incame by
using a distributed lag on past incame. Therefore, it is rea-
sonable to employ the lagged disposable incame in the extended
life cycle saving model (Barro, 1978; Darby, 1979:; and Leimer and
Lesnoy, 1982). 6 Even though the lagged disposable incame does
not affect the current flow of resources, it has a positive
effect on personal savings if, given the value of current

disposable incame and other variables, the variable has a posi-
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tive impact on current personal savirgs.

Retained earnings are business savings in the private sector
and proxies for current and future capital gains. They are
treated as exogenous with respect to the personal. savings deci-
sion because there are separate incentives governing the behavior
of houshold and corporate sectors {Auerbach, 1982). Looking at
retained earnings ancther way, we might find that retained earn-
ings imply a substitution for perscnal savings (Modigliani and
Sterling, 1983). They would negatively influence personal sav-
ings.

The govermment surplus has an indirect effect on personal
savings through an increase in future disposable incane by a re-
duction in future taxation, and through an increase in future
real dispousable incame by a lowering of future price levels which
are positively associated with goverrment spending. As for a
direct effect, the surplus is in excess of the govermment reve-
nue, which consists of taxes, minus total govermment spending on
goods, services and transfer payments or, more specifically,
incame tax collection minus payment of govermment spending and
govermment transfers. This direct effect on personal savings is
inversely associated with govermment surplus. Because govern-
ment surplus is associated with taxes. The net effect deperds

upon the relative sizes of the direct and indirect effects.



The product of U and YD (U.YD) is included in the savings
function to adjust for the cyclical variation of personal savings
and for the deviation of income fram the normal position (Barro,
1978) . The unemployment rate would respond positively to consumer
sperding if future incame pesitively related to the unemployment
rate as a prediction of future incame and if unemployment benefits
also affected consumer spending throuwgh incame redistribution,
which is below permanent incame {Ando and Modigliani, 1963; and
Barro, 19'78).7 Thus, U.YD would negatively affect personal
savings. Fram ancther point of view, U.YD would also have a
negai_:ive influence on personal savings in order to maintain the
level of consumption or the standard of living.

Workers build up wealth in the form of real assets such
as housing, financial assets (stocks and bonds) and various
types of insurance during the working period in order to provide
for consunption in old age. Blinder, Gordon and Wise (1983),
using the Longitudinal Retirement History Survey, estimate the
strict form of the life cycle model. They conclude that a
bequest motive increasing with the number of children on wealth
accumulation is a weak one for wealth accumulation, i.e., sta-
tistically insignificant in the United States. The life cycle
theory holds that accumulated wealth is drawn down to zero during

retirement by consumption. King (1983) presents King and Dicks-
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Miream's study (1982) describing a hump-shaped assets pattern
of a life cycle model by using collective data fram the Survey
of Consumer Finances in Canada. The authors estimate permanent
incame for each household and construct the average value of
the ratio of asset-holdings to permanent incame. They confim
the hump-shaped assets pattern which decline after retirement.
Household or personal wealth is emphasized by Ando and Modigliani
(1963) and Modigliani (1966) in their theoretical and empirical
analyses of the life cycle model. The direct positive effect
of wealth on consumer spending means a direct negative effect
effect on savings.

Disposable personal incame, retained earnings and goverrment
surplus would measure the current flow of resources available
to the private sector for consumer expenditure and savings.
Above these incane measures, unemployment rate and wealth would
captui'e life cycle savings, permanent incane and transitory
income (Barrow, 1978; and Darby, 1979). Boskin and Kotlikoff
(1985) also point out that the strict life cycle model is not
enough to explain The United States's saving behavior. There-
fore this study expands the life cycle model by employing addi-
tional explanatory variables.

Why is the labor force participation rate at age sixty and

over one of the independent variables ? Barro's and Feldstein's
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interpretation of social security wealth measured in their models
do not include a variable which explicitly measures the retire-
ment effect of social security retirement benefits (Leimer and
Lesnoy, 1982). SS4 and SS alone measure both effects, but do not
allow for the separate estimation of each one. 2an additional
variable is needed to explain the retirement effect 8

If the labor supply is given during the life cycle period,
the introduction of a social security program will reduce personal
savings, but cannot increase it. Under the life cycle hyroth-
esis, if the cambination of social security retirement tax and
social security retirement benefits do not have an income effect
(a given labor supply in the life cycle period means no charge
in budget constraints), personal savings will be reduced, with
an increase in social security retirement benefits, yet leaving
enough consumption for the retirement period (Modigliani and
Sterling, 1983).

Current social security retirement benefits affect the length
of retirement years by strongly encouraging the retirement age of
sixty in Japan. However, not nécessarily all the workers will
withdraw fram the labor market at age sixty. The probablity of
retirement at age sixty and over will be indicated by a labor
force participation rate age of sixty and over under the normal

distribution of reservation wages and market wages {Ben-Porath,



1973), both of which can differ among individuals. Even if in-
dividuals have identical tastes, individuals will have different
market wages. The reservation wage of people over sixty affects
the retirement patterns of the current working force. Social
security retirement benefits reduce the cost of an unemployed
individual whose age is sixty and over, as well as that of the
individual not in the labor market. Thus, social security
retirement benefits induce an increase in the individual's
reservation wage. The increase in the reservation wage of
people sixty and over will lead to an increase in the minimum
acceptance wage, while employers will lower the offered wage
under a 1ifetﬁne employment system with mandatory retirement
due to the seniority wage structure in Japan. The above rea-
soning would lead the elderly to withdraw fram the labor market.
If we assume the labor supply to be endogenous after the

starting age of receiving social security retirement benefits,

the social security program will reduce the labor supply of those

aged people who are induced into earlier retirement, but not
vice versa. The arguments, however, suggest that there now
exists roam to consider the ever increasing Japanese lifespan,
which has increased conspicuously since the 194@0s. The increase
in expected lifespan as formulated undoubtedly has influence on

an individual life-cycle saving plan.
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For the above-mentioned reasons, the probability of an indi-
vidual over sixty finding an acceptable jcb will beccame smaller.
The lower the probability, the lower the finding of acceptable
jcbs, and this will lead to a withdrawal fram the labor market.

The planned retirement age and the expected length of retirement
years have an influence on the individual's savings plan (Feldstein
and Pellechio, 1979: Modigliani and Sterling, 1983; and Hamermesh
1984). Therefore, LF6& would reveal the retirement effect.



3.3 The Impact of Social Security Retirement Benefits on

Savings and on the Labor Force Participation of the Elderly

The rapid progress of technology and the significant increase
in married women's labor force participation in Japan has forced
a change in the camposition of the labor force during the last
30 years. BAs a result of this change, if they continue to stay
in the labor market, a high structural unemployment rate among
the elderly may be expected, rather than frictional and cyclical
unemployment. However, rapid progress in Japanese social secu-
rity programs has had the effect of discouraging elderly workers
from remaining in the labor market when they became eligible
for social security benefits. The literature in this field
reveals social security to be one of the major stimulants in
the recent rise in earlier retirements (Boskin, 1977; Pellechio,
1979; Burkhauser and Turner, 1982a; Hurd and Boskin, 1984; and
Mitchell and Fields, 1984), but this field has not been stud-
ied theoretically and empirically in Japan.

Social security retirement benefits increase the reservation
wages for the elderly who are eligible for the benefits. Con-
versely, potential employers tend to lower offered wages to the
elderly due to the fact that there exist relatively high un-
employment ratéa among them and that labor productivity on their
part tends to decline. OConsequently, the probability of the
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elderly's finding acceptable jobs will became lower, and the
duration of searching for jobs will be longer. These circum
stances created by social security retirement benefits lead the
elderly to withdraw from the labor market. (In addition, the
increase in the average lifespan, as shown in columns 5 and 6
of TARLE 2, also prolongs their retirement years.)

Workers subsitute social security retirement benefits for
wealth in their portfolios of accumilated assets for the retire-
ment periocd. Thus, workers who expect future social security
retirement benefits would save less for consumption during their
retirement period (benefit effect). In addition, the amount of
savings during the working period depends upon the individual's
expected retirement age, level of consumption, and number of
retirement years. These latter factors directly affect the
propensity to save during the working pericd. Accumlated sav-
ings and social security retirement benefits in turn exert in-
fluence on the retirement decision. Social security retirement
benefits may induce earlier retirement, which results in a
prolonged retirement period that may possibly cause an increase
in savings during the working period (retirement effect).
Modigliani and Sterling (1983) estimate benefit and retirement
effects by using data on a cross-~section of ocountries and taking

an average over the pericd 1960-197@, though the model is not a



strictly simultaneous one. Fram the above reasons, it is pos-
sible to deduce that there surely exists interdependency between
personal savings and the labor supply of the elderly (King,
1983; Thampson, 1983; Hamermesh, 1984). Social security tax
and social security retirement benefits are, however, exogenous
in the system, and they are controlled by govermment policy,
namely by legislation.

Golumn 2 of TARLE 2 shows the ratio of personal savings to
disposable incame since 1946. Columns 3 and 4 show the labor
force participation of males and females age 6@ and over. In
1953 the ratio of personal savings to disposable incame suddenly
declined from 17.6% in 1952 to 11.2% in 1953, and the low ratio
ocontinued until 1958. Then the ratio of personal savings to
disposable incame increased to 16.7% in 1959 fram 13.5% in 1958.

Coincidentally the labor force participation rate of males
age 6@ and over increased to 73.5% in 1953 fram 68.5% in 1952.
The high labor force participation rate lasted until 1958. Then
the participation rate declined to 69.9% in 1959 fram 74.3% in
1958. A similar phencmenon can be seen for the female labor
force participation rates beteen 1953 and 1958 (column 4). The
relatively high female labor force participation lasted until
1961. The ratios of personal savings to disposable incame has

been relatively high: 18.9% on the average since 196@. The labor
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force participation rates for both sexes had been gradually
declining since 1960, Therefore, there seems to be sane nega—
tive relationship between the ratio of personal savings to dis-
posable incame and 1a;bor force participation age 6@ and over.
The overall labor force participation of the elderly, however,
has slightly declined about 10% for males and 4% for females
since 1946.

In Japan the question is whether personal savings accu-
mulated during the working pericod substitute for social security
retirement benefits for consumption in the retirement period
or whether social security retirement benefits substitute for
personal savings for consumption in the retirement period. If
the former is true, the primary source of consumption during
the retirement period is personal savings accunulated during
the working period, and thus saving rate will be high. If the
latter is true, the primary purpose of social security benefits
is to replace incame during the retirement period, and therefore
the saving rate will be low.

TABLE 3 shows the source of incame of elderly couple
households where the wife is age 6@ and over. In both rural
and urban areas Japanese elderly couples rely heavily upon
earning income, non-earning incame and other sources before the

age of 65, although they are eligible to receive social security
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retirement benefits. They get 58% of their incame fram social
security retirement benefits around the age of 7@. Elderly
couples over 75 in rural areas depend more upon social security
retirement benefits as compared to those of urban areas. The
urban aged couples receive about half their incame fram social
security retirement benefits after the age of 7@. TABLE 3 shows
that the major source of consumption during the retirement pe-
riod is not social security retirement benefits. Retirement
benefits barely cover the needs of the elderly.

The effect of the significant progress in the Japanese social
security retirement program since World wWar Two has not yet been
intensively and empirically studied concerning its influence on
the behavioral pattern of high personal savings and the labor
force participaticn of the elderly. The empirical study of the
influence of social security on household savings by Noguchi
(1983) is one of the few studies in this field. An empirical
and theoretical study of the effect of social security on re-
tirement behavior was made by Ito (1983) recently. Ito explic-
itly and precisely applies the Autamatic Interaction Det<=_-c:tor9
to examine the elderly's retirement decision affected by social
security retirement benefits and unemployment insurance benefits.

In the debate over social security and savings in the United

States, theoretical and empirical conclusions by Feldstein
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(1974), Munnell (1974), Barro (1978), Darby {1979), and Feldstein
and Pellechio (1979) have been advanced as to whether social
security retirement benefits tend to increase or decrease per-
sonal savings under the pressure of changing retirement expe-
rience (Feldstein, 1982; leimer and Lesnoy, 1982; Blinder,
Gordon and Wise, 1983; King, 1983; Modigliani and Sterling, 1983;
Hamermesh, 1984; and lLesnoy and Leimer, 1985).

In the United States an early and frequently cited study
by Boskin (1977) sheds some light on the relation between social
security énd the retirement behavior of elderly workers. He
stresses that the increase in social security retirement bene-
fits, along with the rapid growth of the social security system
in the United States, induces the decline of labor force par—
ticipation of the elderly, namely,] earlier retirement. The
time-series analysis by Burkhauser and Turner (1978 and 1982 b)
suggest a negative relationship. Blinder, Gordon ard Wise (1980)
and Hamermesh (1984}, however, maintain that social security re-
tirement benefits tend to delay the retirement of the elderly
because of a recouping of deferred social security retirement
benefits. Hurd and Boskin (1984), and Mitchell and Fields
(1984) identify induced retirement by social security. The
study by Mitchell and Fields (1984) especially concentrates on

workers covered by ten pension plans which include social secu-



rity retirement benefits. A recent study by Honig and Hanoch
(1985) tries to explain a transitional state fram the main life-
time job to partial retirement and then to camplete retirement.
It is this writer's opinion that all these inconsistent and
different results stem fram the specific choice of data, age
group, and limitations on the scope of the studies as applied
to the elderly.

Despite the. fact that life-cycle savings and labor supply

behavior are mutually determined, there is little agreement of

the effect of social security retirement benefits on labor supply

behavior and savings behavior (Thampson, 1983). King (1983)
discusses thoroughly, fram a theoretical point of view, the
mutual determination of consumption and labor supply and the
non-separability and separability of consumption and leisure.
A lack of understanding of the behavioral patterns of the
labor supply decision (namely, retirement decision) and life-
cycle saving behavior can lead to misleading policy implica-
tions. Therefore, this study will examine the interdependency
between personal savings and the labor force participation of
the elderly (which explains retirement fram the labor market)
and social security retirement benefits. The development of a
simul taneous~equation model of perscnal savings and labor force

participation of the elderly will hopefully produce consistent
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estimates of the structural parameters.
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3.4 Theoretical Model and Function

Social security retirement benefits have two basic elements
which affect life-cycle labor supply and life-cycle saving deci-
sions. Since personal savings and labor supply decisions are
interrelated, a model should reflect the effect of social secu-
rity retirement benefits upon personal savings and the labor
supply of the elderly. 10

In a labor sﬁpply function, the effect of social security
retirement benefits depends upon how workers perceive and adjust
their behavioral responses in personal life cycle plans to both
current tax payments and expected future benefits under the so-
cial security program. In this respect, a life cycle approach
offers a more suitable analytic method (Pellechio, 1979), as op-
posed to an attempt to estimate whether or not the effect of a
social security tax discourages labor force supply, which in-
volves the slope of a labor supply curve.

The motivations of lifetime planned savings are inter-
changeable among the life-cycle purpose, the precautionary pur-
pose and the speculative purpose. The expected value of social
security retirement benefits, current social security tax con-
tribution, and current social security retirement benefits on

personal savings depend upon how individuals formulate the costs
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and benefits and how they adjust costs and benefits to their
lifetime planned savings. '

In this study social security effects upon both the labor
supply behavior of the elderly and personal savings are meas-
ured by four variables:

(1) gross social security wealth (SSWG), as constructed by
Feldstein,

(2) net social security wealth (SSWN), as constructed by
Feldstein,

(3) social security tax ocontribution (SSCON) paid by an em-
ployee and an employer, as defined by Mannell, and

(4) social security (SS), as constructed by Barro.ll

The present analysis uses and campares the following vari-
ous social security wealth measures: Feldstein's and Munnell's
definitions of social security wealth (SSW), Munnell's other
definition (SSCON) and Barro's definition (SS). It may be pos-
sible that results will vary under a different specification
of social security wealth measure by using a time series data
for the years 1946-1982.

The mathematical specification of a simultaneous equation

model is as follows:
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:

a +asS +ay¥YD +a + +
0 1 2 3YD aq‘NREESI‘A aSWLIQUID
+ a IMALE.YD + a AGRI + a ED + a SSWG or a SSWN
6 8 9

or a SSCON or a S8S eaneed,

s = aO + alLFGE + a2YD + a3YD + a4WREESTA + aSWLIOUID

+a61MALE.YD +a7RE +aBSUR +aQSSIIG or a SSWN or

assgN or aSs csessh,

with the variables in the equations being defined in TARLE 1.

Most researchers agree that the life-cycle model approach
will explain the impact of permanent incame upon individual sav-
ings. Boskin and Kotlikoff (1985) also suggest that an expanded
or a mdified life cycle model is more efficient for explaining
savings behavior than a restricted one. The current and lagged
disposable incames are legitimate to be @oxy variables of per—
manent incame (Barro, 1978). They show the magnitude of impact
of lifetime earnings on the retirement decision.

In the life cycle model the role of bequests in savings has
been emphasized. The effect of bequested savings on the next
generation, however, has been underemphasized. In the case of
Japan, physical assets, such as housing, reflect a bequest motive
as a national characteristic. The Japanese are strongly moti-
vated to own a house and to pass it on to the future generation,

and the long mortgages have an impact upon the retirement deci-



sion. The motivation for holding other assets, such as stocks,
bords, trusts and insurance, is precautionary. Unlike non-
liquid assets, ..;.u:h as expected social security retirement bene-
fits for the retirement period, liquid assets may have a differ-
ent magnitude for the labor force participation of the elderly,
i.e., the retirement decision.

Every individual will have different reservation wages
affecting his retirement decision (Ben-Porath, 1973). Under
the social security program individuals age sixty and over
would raise the minimum acceptance wages, and this could reduce
thé cost of being wnemployed. Takayama (1982) mentions that
under a mandatory retirement system, employers will prcobably
offer lower wages than the elderly worker's acceptance wages
{namely reservation wages). Thus, the widening gap between
the elderly worker's offer and the employer's offer causes the
elderly to leave the labor market when the unemployment is high.
This is because social security retirement benefits would re-
duce the opportunity cost of being unemployed. The total iabor
force participation rate for those age sixty and over is 67%
at the sample mean, and this greatly affects the work effort
due to a decline in market wages. 'The result is a camplete with-
drawal fram the labor market, with the effect of the unem~

ployment rate upon the labor force participation rate of those
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60 and over being negative.

The decline of the agricultural sector due to the changing
industrial structure since the 194@s affects the retirement
behavior of the elderly. Industrial develomment induces them
to enter the labor market. It provides an expansion of job
opportunities, as well as nonpecuniary benefits, such as being
able to socialize with other people and avoiding the psycho-
logical strain at home usually following retirement (Shapiro
and Shaw, 1983). A variable (AGRI) would reveal how the change
in industrial structure influences the labor supply of the eld-
erly, i.e., retirement decision behavior.

Human capital can be defined in terms of quality of edu-
cation, working experience, quality of health, a higher ability,
etc. The quality of education (ED) reflects human capital and
influences the elderly in their decision to withdraw fram the
labor market. An increase in the quality of education induces

people to work more hours during the year and thus add further

years of participation in the life cycle (Hanoch and Honig, 1983;

and Modigliani, 1986). A higher education not only widens the
choice of job opportunity, but can also influence the retirement
plan by making possible a new type employment before withdrawing
carpletely fran the labor market.

The life-cycle saving plan is influenced by the following

53



factors: physical assets, liquid assets, unemployment rate,
retained earnings and central goverrmment surplus, in addition
to the life-cycle labor supply decision and the permanent incame
of individuals (namely, life time earnings).

Workers build up wealth in the form of Ihy.sical assets,
like housing, and liquid assets, such as stocks, bonds, trusts
and insurance. In particular, the amount of licquid assets
held by households has more than tripled in Japan since 1975.
Lesnoy and Leimer (1985) bring out the ambiguity of the effect
of social security retirement benefits because workers have
other motives for saving, e.g., providing for contingencies by
leaving a bequest in addition to retirement purpose. Motives
for saving diversify total personal savings. Modiglini (1986)
points out that the consideration of bequest motives in the life
cycle framework is consistent, although during the retirement
period assets decline and reach zero in the basic life cycle
hypothesis. Hence, wealth is specified by two categories. One
is physical assets (WREESTA) - housing - and the other is liquid
assets (WLIQUID) - stocks, bonds, trusts and insurance. This
specification will give an insight into the behavicral pattern
of wealth accumilation.

Japanese housing conditions are still inadequate, and people

want to own a house within their lifetime (Takayama, 1982;
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Shinchara, 1983). This desire stems fram a basically agricul-
tural, national characteristic which historically has influenced
the behavior of holding physical assets. In Japan physical
assets, such as housing, are usually held for life and for

the purpose of bequests in the life cycle framework rather than
for the speculative purpose of wealth accunulation, as often
ocours in the United States. This bequest purpose of cbtaining
one's own house seems to stimulate personal savings.

More recently in Japan liquid assets have been creating
additional wealth as a form of savings. It seems that the lower—
and middle-incame classes are stimulated and motivated to enter
the liquid assets market fomerly targeted exclusively for the
higher incame class, as well as for corporations preferring to
deploy their holdings in more speculative investment. However,
the newly created market utilized by lower- and middle-incame
Japanese brings about a savings expansion associated with life
cycle and precautional purposes.

As for the effect of unemployment on personal savings, the
umnemployment of a main wage earner reveals a clear influence on
his life-cycle savings plan. The cyclical variation of unem-
ployment and the resultant concern over the deviation of incame
fram the normal position will make people anxious about future

prospects, and thus motivate them to increase life cycle sav-
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ings. The unemployment rate would also respond positively to
consumer spending if future incame positively related to the un-
employment rate as a prediction of future :l.nccrn.e:.]'2 The product
of the male unemployment rate and disposable income (IMALE.YD)
reveals its possible effect.

For their employees Japanese business firms accunulate re-
tirement pensions and transfer them to retained earnings, which
are tax deductible. Noguchi (1985) intensively discusses the
effects of tax-free reserves related to retirement payment for
Japanese business fimms. Although there are separate incen-
tives for the saving attitudes between l'g?useholds and business
firmms (Auerbach 1982), under the Japanese tax system retained
earnings imply a substitution for personal savings. An increase '
in retained earnings implies an increase in retirement pensions
in business firms and thereby affects the behavioral patterns
of workers' savings.

Boskin and Kotlikoff (1985) argue that govermment purchases
will inﬂuencé the private sector. In this case, the private
sector means net national product, NNP, minus goverrment pur-—
chases, G. Therefore, NNP minus G equals consumpticn in the
private sector plus net private damestic investment. An increase
in govermment surplus will ultimately decrease goverrment pur-

chases, vwhich muist be financed by the private sector. Assuming



the net private damestic investment, I, equals private savings,
an increase in the govermment surplus will induce a rise in pri-
vate constmer expenditure a;nd/or private damestic investment.
One would expect that savings in the private sector or perscnal
savings would eventually rise.

The theoretical arguments of other viewpoints should be
considered, too. Goverrment surplus has an indirect effect on
personal savings by increasing future disposable incame through
future taxation and future real disposable incame by lower
future price levels which are positively associated with gow
errment spending. As for a direct effect, the surplus is in
excess of the govermment revenue - which consists of taxes,
minus total govermment spending on goods, services and trans—
fer payment - or, more specifically, incame tax collection minus
the payments of govermment spending and -gcverrment transfer.
This direct effect on personal savings is inversely associated
with goverrment surplus. The net effect is determined by the
sun of these indirect and direct effects upon personal savings.
For the above reasons, the central goverrment surplus will have

an ambiguous effect on personal savings.
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3.5 Data

In Japan the social security retirement benefits program
was instituted in 1942. The chaotic period during the Second
World War, 1941-1945, is excluded since Darby(1979), Leimer and
Lesnoy (1982), and Lesnoy and Leimer (1985) state the sensitivity
of the period of estimation to the estimated regression of the
US results. This study employs time-series data for the years
1946 to 1982 in Japan. All variables are in real per capita
value except for LF.6@, U, U.YD, UNMALE.YD, AGRI and ED in
TABLE 1. King (1983) states that an advantage of using time-
series data is that "it would enable the variation of real in-
terest rates over time to be exploited," assuning individuals
face the same real interest rate. Time-series data avoid the
absence of variations in interest rates in cross-section data-
which deal with regions and individuals at a single point in

time.

Sources of Data

Social Security
Social security retirement benefits (1944-1983): "“Social
Insurance Agency Annual Report,” 1965-1983, Social Insurance
Agency Japanese Goverrment.
Social security tax (1944-1983): “Social Insurance Agency
Annual Report," 1965-1983, Social Insurance Agency Japanese
Goverrment.
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Savings

Savings (1946-1982): "Annual Econcmic Statistics," 1960-1983,
Bank of Japan.

"white Paper of National Incame," 193@-196@, and "National
Econamic Calculation," 1951-1983, Econamic Planning Agency.

Labor Force Participation Rate
Labor force participation rate (1946-1982): "Labor Survey,"
1948-1983, Statistics Bureau, Prime Minister's Office, and
Department of Statistical Infommation in Ministry of Labor,
and Department of Population Census in Prime Minister's Office.

Consumption '
Consumption (1946-1982): "White Paper of National Incame,”
1939-1968, and "National Boonamic Calculation," 1951-1983,
Econcmic Planning Agency.

Incane
Personal incame (1946-1982): "National Incame Calculation,"
1951-1983, Econamic Planning Agency.
"white Paper of Mational Incame," 193@-196@, Econcamic
Planning Agency.
"Annual Econamic Statistics," 1965, Bank of Japan.

Unemployment Rate
Unanployment rate (1946-1982): "Labor Survey," 1948-1983,
Statistics Bureau, Prime Minister's Office, and Department
of Statistical Information in Ministry of Labor.

Taxes
Incane tax (1946-1982): “"National Incame Calculation,” 1951-
1983, Econamic Planning Agency.
"white Paper of National Inccme," 193@-196@, Econcmic
Planning Agency.
"annual Econamic Statistics," 1965, Bank of Japan.

Price Index ,

Consumer price index (1945-1982): "Annual Econcmic Statistics,"

1968-1983, Bank of Japan, and Department of Statistical
Consultation in Bank of Japan.

GNP deflator (1945-1983): "Annual Fooncmic Statistics,” 1960-

1983, Bank of Japan, and Department of Statistical Con-
sultation in Bank of Japan.
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Populaticn
Population (1945-1983): "vital Statistics of Japan," 1966~
1983, Ministry of Health and Welfare.

Life Expectancy
Life Expectancy (1945-1983): "Life Table," 1935-1983,
Japanese Insurance Organization.

Interest Rate
Market and discount rates, and yield of 19 years long term
bond (1948-1983): “"Annual Econamic Statistics," 1960-1983,
Bank of Japan, and Department of Statistical Consultation
in Bank of Japan.

Durable Goods
Purchase of durbale goods (1946~-1982): "White Paper of
National Incame," 1938-196¢, and "National Econamic Calcu-
lation," 1951-1983, Japanese Econamic Planning Agency.

Retained Earnings
Retained earnings (1946-1983): "Annual Econcamic Statistics,"
1968-1983, Bank of Japan.
"Wwhite Paper of Naticnal Incame,” 1936-196@, and "Natiocnal
Econamic Calculation," 1951-1983, Econamic Planning Agency.

Government Surplus . :
Govermment surplus (1946-1983): "Annual Econamic Statistics,"
1968-1983, Bank of Japan.
"White Paper of National Incame," 1930-1964, and "Naticnal
Econamic Calculation," 1951-1983, Econamic Planning Agency.
Department of Survey in the Ministry of Finance.

Education
Education 1946-1982: "Educational Statistical Survey,"
1980-1983, Department of Education.

Wealth, Physical Assets, and Liquidity Assets
"annual Fconamic Statistics,™ 1960-1983, Bank of Japan.
“National Incame Calculation," 1951-1983, Econamic Planning
Agency.
"Family Incame and Expenditure Survey," 1951-1983, Statistics
Bureau, Prime Minister's Office.



NOTES TO CHAPTER III

1 The study by Feldstein and Pellechio (1979) uses household
net wealth as a dependent variable instead of consumption or
savings. The data used in their research is the Federal Reserve
Board's Survey of Financial Characteristics of Consumers con-
ducted in 1963.

2 The calculation of SSAs, gross social security wealth (SSWG)
and net social security wealth (SSWN) variables are based on
Feldstein (1974) and Munnell (1974). There are some modifica-
tions of calculation. The rate of benefits amd social security
tax payments per capita in relation to disposable incame is
changed each year by using the current rate. Life expectation
is based on current male life expectancies. The rate of in-
terest is a current yield level of ten years long term bond.

3 Net social security wealth (SSWN) equals gross social
security wealth (SSWG) minus the present value of social secu-
rity taxes.

4 SSCON rerresents the per person contributions (old-age,
survivors and disability insurance under the Welfare Pension

program divided by CPI). Munnell examines the impact of this
?ocia]). security wealth measure on personal savings in her study
1974).

5 SS is based on the study by Barro (1978). SS is benefits
payments per recipient in old-age, survivors and disability
insurance programs under the Welfare Pension program, divided
by CPI, times the ratio of the nuvber of workers with earnings
taxable by social security to the total labor force.

6 A permanent incame variable by Darby (1979) is estimated
as a weighted average of past incame by the exponentially de-
clining weight method.

7 One simple model is

C= 0a,+ alYp «ssee 1, where C is consumption and Yp is
perment incame.

Y=Y, + Yy +eers 2, where ¥; is transitory incame and Y
is measured incame.
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Fram equgtions 1 and 2,

C=aqa; + ;¥ = 0¥ eeras 3o

Suppose Yy = g, + B,U ..... 4, where U is unemployment rate
and 3, < @.

Therefore, fram equgtions 3 and 4 we get

C=oqy +a,¥ - o8,U ..... 5, where- o;8;, > @.

With Y fixed, an increase in U means that Y_ rises and Yt
falls. P
8 The insignificant and/or weak effects in other studies are
due to failure to hold labor force participation (LF) constant.
Munnell employs LF with incame. She assumes that savings is
a function of income and is indirectly a function of retirement
years which affect a length of working years, namely, earnings.
Munnell uses LF65 (labor force participation rate of age €5
and older), with inocome as a proxy variable to measure retire-
ment pattern.

To be specific consider the following variables model:

S= 0p+ 18SW + CAF ..... 1,
vhere S is personal savings, SSW is social security retirement
benefits and LF is labor force participation variables. o3 < @,
and Oy ¢ d.

If we anit LF, the estimate is

S = Qo+ Mssv ..... 2.

From equation 1,

L S.SSW/L SW? = o1+ G LIF.SS4/ ISH? ..... 3.
Fram equation 2, we get

rs.sow/rsswi=8%..... 4.
Based on the anitted variable formula we have

af =01+ ab .ea.. 5, _
where o, < @, o, <@, b< @, and ob> @. b is the regression
coefficient of LF on SSW ( LF = bo + bSSW ).

If magnitudes of o; and @b are equal, both offset each

other. & =@. A tends to bias toward zero, if LF is amitted
fram the savings fanction.

9 Basically the method of Autamatic Interaction Detector
(AID) is that samples are successively divided into two parts by
a significant explanatory variable of a factor.
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18 See FOOTNOTE 8 to estimate a precise effect of social secu-
rity retirement benefits.

11 The same social security wealth variables - SSWG, SSWN,
SSCOM and SS - are used in this simultaneous equation model as
before. See FOOTNOTES 2, 3, 4 and 5.

12 See FOOI'NOTE 7 for a reason of negative relationship be-
tween personal savings and unemployment.



TARLE 1

Definitions of Variables

Variable
Name

Definition

IF.60

SSWG

SSWN

SSCON

585

real per capita personal savings in 1,809 yen.

labor force participation rate of males age 64 and
over.

real per capita gross social security wealth, in
1,000 yen, based on OASDI progrem, as defined by
Feldstein and Munnell. There are same modifications
of calculation. The rate of benefits and social se-
curity tax payments per capita in relation to dis-
posable income is changed each year by using the
current rate. Life expectation is based on current
male life expectancies.

real per capita net social security wealth, in 1,000
yen, based on OASDI program as defined by Feldstein
and Munnell. Net social security wealth (SSWN) equals
gross social security wealth (SSWG) minus the present
value of social security taxes.

real per person contributions, in 1,800 yen (OASDI
rrogram: old-age, survivors and disability insurance
under the Welfare Pension program), of workers with
earnings taxable by social security as defined by
Munnell.

real social security benefits (OASDI program: old-
age, survivors and disability insurance under the
Welfare Pension program) per recipient in 1,890 yen,
multiplied by the ratio of the nurber of workers with
earnings taxable by social security to the total labor
force, as defined by Barro (1978).

real per capita personal disposable incame in 1,000
yen.

(continued on next page)

64



TARLE 1 {continued)

Definitione of vVariables

Variable Definition

Name

WREESTA real per capita expense of personal residential
construction in 1,080 ven in the private sector at
the beginning of the year.

WLIQUID real per capita net liquidity wealth: stocks, bonds,
trusts and life insurance in 1,099 yen, at the begin-
ning of the year.

U unemployment rate in the total labor force.

U.YD the product of unemployment rate and real per capita
personal disposable incame.

IMALE.YD the product of male unemployment rate and real per
capita personal disposable incame.

RE real per capita corporate retained earnings in 1,000
yen.

SUR real per capita surplus of the central goverrment
sector in 1,00@ yen in equations 4 and 6.

AGRI the ratio of the number of workers in the agrz.cultural
sector to the total labor force.

ED the ratio of the mumber of graduates fram koto-
sermon gakko (in Japan, equivalent to junior college),
junior college, senior college and university gradu-
ates to junior high school graduates who camplete
the nine-year campulsory education in Japan.

W real per capita net wealth, in 1,000 yen, at the

the beginning of the year, excluding durable assets
in equation 4.
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TABIE 2

Ratio of Labor Force
Year Personal Savings Participation Lifespan

to aged 6@ and over '

Disposable Incane (male) (female) (male) (female)

3 % % year year

1946 24.9 68.6 31.7 42.6 51.1
1947 -46.6 69.3 32.4 5.1 54.0
1948 -47.2 69.0 29.4 55.6 59.4
1949 -19.9 74.3 36.3 56.2 59.8
1950 12.5 64.4 30.2 59.5 62.2
1951 18.9 66.0 31.2 59.6 63.0
1952 17.6 €8.5 36.7 61.9 65.5
1953 11.2 73.5 36.4 61.9 65.7
1954 10.4 72.9 38.0 63.4 67.7
1955 12.4 75.0 39.3 63.9 68.4
1956 13.3 74.1 37.8 63.6 67.5
1957 14.2 73.8 37.4 63.2 67.6
1958 13.5 74.3 36.3 65.0 69.6
1959 16.7 69.9 34.3 65.2 69.9
1960 18.7 74.9 34.3 65.4 78.3
191 20.9 71.4 35.3 6.0 73.8
1962 18.3 72.1 314 66.2 71.2
1963 18.3 69.4 31.1 67.2 72.3
1964 18.4 69.3 31.5 67.7 72.9
1965 15.8 69.6 38.7 67.7 72.9
1966 15.1 69.3 31.1 68.4 73.6
1967 15.6 68.2 31.2 68.9 74.2
1968 16.7 67.0 29.2 69.1 74.3
1962 17.3 66.8 28.8 69.2 74.7
1973 18.2 65.5 28.5 69.3 74.7
1971 17.9 64.7 27.6 78.2 75.6
1972 18.2 63.6 26.5 78.5 75.9
1973 29.9 64.0 27.6 70.7 76.0
1974 23.7 63.9 26.8 71.2 76.3
1975 22.1 61.9 26.7 71.7 76.9
1976 22.4 6l.6 26.2 72.2 77.4
1977 21.0 od.4 26.4 72.7 78.9
1978 208.6 60.0 27.1 73.@ 78.3
1979 18.7 59.1 27.1 73.5 78.9
1280 19.2 59.4 27.2 73.4 78.8
1981 19.7 58.8 27.1 73.8 79.1
1982 17.7 57.4 27.3 74.2 79.7
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Source: "Family Incame and Expenditure Survey," 1951-1983,
Statistics Bureau of Prime Minister's Office. "National Inccme
Calculation," 1965-~1683, Econamic Planning Agency. "annual
Econanic Statistics," 1966-1983, Bank of Japan. "labor Survey,"
1951-1983, Statistics Bureau of Prime Minister's Office. "Iife

Table, " 1950-1983, Japanese Insurance Qrganigzation.



TABLE 3

Source of Incane of Aged Couple Households with
Wife aged 60 and over

RURAL
Household Social Earning Non Earning Other
Age Security (%) Incame (%) Incame (%) (%)
under ¢4 7.237 B86.582 1.159 4,589
| 60-64 26.768 ©68.766 1.273 3.054
65-69 37.598 57.180 1.156 4.475
70-74 49.809 42,908 1.532 6.651
75-79 57 .204 29,217 2.273 11.306
80-84 61.732 19.462 2.921 15.885
85 and over 68.577 11.145 3.139 17.139
URBAN
Household Sccial Earning Non Earning Other
Age Security (%) Incoave (%) Incame (%) (%)
under 6@ 6.238 85.467 2.967 4.356
60-64 29.857 64.356 3.242 2.466
65-69 49.112 53.100 4.967 2.605
78-74 50.918 39.152 5.894 4,776
75=79 52.939 29.394 8.639 8.831
80-84 53.928 22.0% 11.481 13.212
85 and over 54.612 16.151 13.593 15.186
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Note: "Non Earning Incane" is rent, interest, dividend and

insurance. “Other" is welfare, remittance and other livelihood
protection.

Source: 1989 Population Census of Japan," Office of the Prime
Minister, Bureau of Statistics.
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CHAPTER 1V

THE IMPACT OF SOCIAL SECURITY ON PERSONAL
SAVINGS IN JAPAN: EMPIRICAL RESULTS

4.1 The Results of Regressions: Feldstein, Munnell and Barro

In TABLE 1 two versions of Feldstein's consumption function
model are estimated. One employs gross social security wealth
(SSMG),:L while the second amploys net social security wealth
{SSWN) .2 The signs of all coefficients are as expected, as
are the signs of all coefficients for variables. The coeffi~-
cients of SSWG and SSWN are only .#014 and .29916 respectively
and are not statistically significant. TABLE 5 reports the
definitions of the variables.

The point estimates of the income elasticities are .69 in
the equation with SSAG and .7¢ with SSWN at ciie sample means.
In the equation with SSWG and SSWN, the short-run marginal
propensities to consume out of disposable incame are both about
.57, relatively larger in Japan than that reported by Feldstein
(1974) for the United States (about.54).

The coefficients of retained earnings variables (RE) are stable

and statistically significant at the 5% significant level. The
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coefficients of unemployment rate (U) also are statistically sig-
nificant. Both point estimates of the elasticities of con—
sunption with respect to the unamployment rate are very small
(9.245). 'More explicitly the coefficients imply that a one-
percentage-point increase in U would raise consumption by 13,008
yen ($52) per person and 12,839 yen (about $51) per person in
the equation with SSWG and SSWN, respectively. 3

TABLE 2 shows three estimates of the Munnell model (equation
2 in 1I, “"Review of the Previous Studies"). The signs of all
coefficients in the first two equations with SSWG and SSWN have
the proper signs, but none of the coefficients of independent
variables are statistically significant. As for the last equa-

4

tion with SSCON 7, one would expect that the coefficients of

YD.LF68 and SSCON would be negative. The adjusted R® in all the
regressions are relatively low campared to those in Feldstein's
study. In addition, the Durbin-Watson statistics are rela-
tively low campared to the results of regressions fram the
models by Feldstein and Barro.

Estimates of Barro's model (equation 3 in II, "Review of the
Previous Studies") are reported in TABLES 3-A and 3-B. TABLE
3-A includes the intercept, and TABLE 3-B excludes it. Barro
(1978) points out that since the deletion of the intercept changes

high standard errors of estimated coefficients to low standard
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errors of estimated coefficients, the statistically insignifi-
cant intercept is deleted. The major change between TABLE 3-A
and 3-B with the absence of intercept is that social security
wealth variables {SSWG and SSWN) change the signs, namely posi-
tive in TABLE 3-A to negative in TABLE 3-B. None of the social
security wealth variables are statistically gignificant.

The short-rin marginal propensities to consume out of dis-
posable incame range between .59 and .64 with intercept and,
.64 and .71 without intercept. These marginal propensities to
consune are smaller in Japan than that reported for the United
States by Barro in 1978 (about .8). These marginal propensities
to consume in the model by Barro (in TABLES 3-A and 3-B) are
larger than that of the model by Feldstein (in TABLE 3-A). The
owefficient of retained earnings are stable and statistically
significant in TABLES 3-A and 3-B, except for the column of 3-3
with SS in TABLE 3-B. The Durbin-Watson statistics became
rather small in TABRLE 3-B.

The variable of consumer expenditure includes nondurable
and durable goods (excluding housing expenditure). HEnploying
expenditure of durable goods as an independent variable may lead
to a specification error, while involves the correlaticn of the
consumer expenditure with shifts in the household expenditure

of durable goods.



In this section, the models by Feldstein, Munnell and Barro .
were applied to examim_e the effect of social security retirement
benefits on personal savings in Japan. The results do not provide
a clear answer, perhaps because our analysis concentrates on the
structure of previocus researchers' models. Their theoretical
frameworks remain useful tools, however. These previously-tested
models are adaptable and allow us to exparnx: into a new model.

The analysis in the next section, with the expanded life-cycle
savings model, may lead to better structural parameter estimates
and help us understand the effe_ct of social security retirement

benefits on savings and retirement behavior in Japan.
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4.2 The Results of an Expanded Life-Cycle Savings Model

What is of special interest about the regressicn results
in TABLE 4 (equation 4 in III, "“Analytical Framework") ¢ is that
the social security wealth variables are all negative and sta-
tistically significant, except for the SS variable. The signs
of the other estimated coefficients for variables are as ex-
pected. 'The variables are defined in TABLE 5.

The marginal propensities to save with respect to SSWG,
SSWN, and SSCON are -.0027, -.003@, and -.701, respectively. The
point estimates of the corresponding elasticities of personal
savings at the sample means are -1.06, -.99, and -.35, respec-
tively. It seems that anticipated social security retirement
benefits (represented by SSWG and SSWN) atfect more personal
savings than do social security tax contributions (represented
by SSOON) in the long run. The relatively large estimated co-
efficient of marginal propensity to save with respect to SSOON
(social security tax contribution) reflects that a raising of
the tax directly lowers personal savings in the short rum.

Marginal propensities to save with respect to LF60 are
-1.588, -1.639, and ~1.585 in the columns of SSWG, SSWN, and
SSCON in TARLE 4, respectively. The point estimates of the

corresponding elasticities of personal savings with respect to



1F6@ are -1.065, -1.099, and -1.063 at the sanjle means,
respectively. The estimated marginal propensities indicate that
a one percentage point decline in LF6f, i.e., earlier retirement,
raises personal savings by approximately 1,600 yen per capita
per year in real terms. Since the estimated elasticities are
almost unitary, a 1% decrease in LF6@, i.e., earlier retirement,
will lead to a 1% increase in personal savings in Japan.

With respect to the net impact of both benefit and retirenent
effects, the estimated effects are evaluated using coefficients
in TABLE 4, multiplied by a charge in relevant variables between
years of 1946 and 1982. The benefit effect daminates the retire-
ment effect. This is because the anticipated social security
retirement benefits (SSWG and SSWN) depress about 250 thousand
yen real per capita, while earlier retirement (represented by
LF6d) causes an increase of about 18 thousand yen real per
capita. Moreover, the SSWG and SSWN impacts of depressing per-
sonal savings by 255 thousand yen and 243 thousand yen respec-
tively are more than twice as much as that of the social secu-
rity tax contribution by 107 thousand yen (represented by SSCON) J

As for personal disposable incame (YD), marginal propensities
to save with respect to YD are .430 and .416 in the columns
SSWG and SSWN in TARLE 4, respectively. Marginal propensities

to consume with respect to YD are .565 in the equation with
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594G and .571 in the eguation with SSWN in TABLE 1. Marginal
propensities to save with respect to YD in TARIE 4 are .224 in
colum SS and .154 in the colum SSCON are too small to be 1
(=MPC + MPS) in the light of marginal propensities to consume
in the colum of SS in TABLE 3-A. The revised life-cycle
savings model using either SSNG or SSWN as an independent
variable seems more reliable and legitimate than the model
using the variable SS.

Retained earnings (RE) has the expected negative effect. 2an
increase in the retained earnings reduces personal savings because
of a substitution between them (Modigliani and Sterling, 1983).
There seems to exist separate incentives between personal savings
and retained earnings. An increase of 1,080 yen retained earn-
ings tends to depress personal savings from 30@ to 409 yen. Re-
ferring to TABLS 1, 3-A and 3-B, an increase of 1,008 yen retained
earnings (RE) will lead to an increase in personal consumption
approximately fram 389 to 360 yen. In TABLE 4, the point esti-
mates of the elasticities on retained earnings range fram -.18
to -.07, and a 1% increase in retained earnirgs will result in
a .@7% to a .1% decline in personal savings.

In TARLE 4 the marginal propensity to save out of the
wealth variable is negative, statistically significant, and

larger than the propensity to save out of the social security
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wealth variable (SSWG, SSWN and SSCON). This difference may
reflect the fact that wealth is held by individuals who consider
the accumulation of wealth more important than expected social
security benefits due to insufficiant social security retirement
benefits in Japan. Shinchara (1983) suggests that the insuf- |
ficient social security retirement benefits make people strive
toward more savings for the retirement period. Hamermesh (1984),
using sets of microdata on the United States, points out that
the small, estimated coefficients of the marginal propensity

to consume out of the social security wealth variable stem from
an uncertainty of the future flow of social security retirement

benefits.
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4.3 sumary of an Expanded Life-Cycle Savings Model
by Ordinary Least Squares

This study attempts to disentangle popular, irreconcilable
argunents about the benefit and retirement effects of social
security retirement benefits on personal savings within a frame-
work of the life cyrle model. The empirical evidence for a
behavioral pattern of savings in Japan supports the hypothesis
that social security retirement benefits depress personal sav-
ings. As for the usually hypothesized "dual effects" éf social
security retirement benefits, the benefit effect daminates the
retirement effect in Japan.

Researchers define and construct their own variables of
social security wealth according to their assumptions of how
individuals form expectations of future social security retire-
ment. benefits. The previous researchers' conclusions, which are
derived fran different measures of the social security wealth
variable, about the effects of the variable on personal savings
lack consensus in the United States. Darby (1979) points out
that the size of the impact of social security retirement bene-
fits on personal savings depends mainly ﬁpon the time period used
in the estimation and whether the unemployment rate is included
in or excluded fram the regression equation in the United States.

Using Japanese data for the period 1946-1982, I find support for



the Feldstein's and Munnell's hypotheses that personal savings
are affected by expected social security retirement benefits and
current social security tax contributions rather than current
social security retirement benefits.

The Japanese empirical evidence shows that the benefit effect
is greater than the retirement effect. The results reveal the
inverse relationship between personal savings ax] labor force
participation. A high persconal savings ratio, however, exists
for the consumption of a prolornged retirement period in Japan.
Although the high marginal propensity to save reveals different
social norms and national characterastics toward saving in
Japan and the United States, the Japanese high savings ratio
is partially attributable to the insufficient social security
retirement benefits, to ;:he ‘goverrment tax policy8 (which is
related to the government surplus, the incentive of wealth
accumilation to the household sector, and the tax deductable
for retained earnings), and to the historically low unemployment
rate. Even if social security retirement benefits reduce per-
sonal savings, the empirical results swygest that the effect
on personal savings depends upcn how important retirqnent sav-
ings, owing to the insufficiency and uncertainty of social se-

curity retirement benefits in the futwre, is relative to total

life savings for the retirement period.
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As a policy implication derived fram historical Japanese
experience, personal savings possibly could be raised or created
by goverment policy: the replacement rates of social security
retirement benefits, the tax rate on interest éamings from
savings, and the length and amount of unemployment benefits.

The Japanese high savings ratio has had a remarkable influence
on private capital formation and consequently creates the growth

of national output in the long run.
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NCTES TC CHAPTER IV

1 The calculation of SSV¥s, gross social security wealth
(ssWG), and net social security wealth (SSWN) variables are
based upon Feldstein (1974) and Munnell (1974). There are same
modifications of calculation. The rate of benefits and social
security tax payments per capita in relation to disposable
incame is changed each year by using the current rate. Life
expectancy is based on current male life expectancies. The rate
of interest is a current yield level of 1@ years long temm bond.

2 Net social security wealth (SSWN) equals gross social
security wealth (SSWG) minus the present value of social secu~
rity taxes.

3 One simple model is

C= Oy + A1¥p +es.. 1, where C is consumption and Y _ is
perment incame. p

Y=Y+ Yy «e... 2, vhere Yy is transitory incame and Y
is meas incame.

Fram equqations 1 and 2,

C=0p + 1Y = 0,1 ¥¢ eorves 3o

Suppose Y. = Bo + 83U ..... 4, where U is unemployment rate
and B; < @.

Therefore, fram equqgtions 3 and 4 we get

C= apt 1Y — 03B1U eeuses 5, where - o1By ? a.

With ¥ fixed, an increase in U means that YP rises and Y,
falls.

4 SSCON represents the per person contributions (old-age,
survivors and disability insurance under the Welfare Pension
program divided by CPI). Munnell examines the impact of this
?ocn.ag. security wealth measure on perscnal savings in her study
1974). ’

5 SS is based on the study by Barro (1978). SS is the bene-
fit payments per recipient in old-age, survivors and disability
insurance programs under the Welfare Pension program, divided
by CPI, times the ratio of the number of workers with earnings
taxable by social security to the total labor force.

6 Feldstein, and Lesmoy and Leimer state a multicollinearity
problem. This study observes and takes into account covariances
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between estimated parameters to have low covariance between es—
timated parameters. A high degree of collinearity will be as~
sociated with a relatively high (in absolute value) oovariance
between estimated parameters. See R.S. Pindyck and D.L. Rubin-
feld, Econametric Models and Econamic Forecasts, McGraw Hill,
1976, pp.6@-71.

7 A method of calculation is adapted fram Shapiro and Shaw
(1983). The insignificant and/or weak effects in other studies
are due to failure to hold labor force participation (LF) held
constant. Munnell employs LF with incane. She assumes that
savings are a function of incame and are indirectly a function
of retirament years which affect a length of working years:
namely earnings. Munnell uses LF65 (labor force participation
rate of age 65 and older) with incame as a proxy variable to
measure retirement pattern.

To be specific consider the following variables model:

S=a0+alsm +a21|F sev e 1'
where S is personal savings, SSW is social security retirement
benefits and LF is labor force participation variables. a3 < @,
and a2 < @.

If we anit LF, the estimate is

S =8 + alSW ..... 2.

Fram equation 1,

1S.55W/ ISSW? = o + 0L LF.SSW/ ISSW? ..... 3.
Fram equation 2, we get

7S.SW/ ISSW? = &} ..... 4.
Based on the anitted variable formula we have

6:? =0.1+G.2b ss s 5.
where @y < @, a2 < @, b <@, and azb > @. byis the regression
coefficient of IFon SSW ( IF = Db + bSSW ).

If magnitudes of oy, and a;b are equal, both offset each

other. &Y = @. G4} tends to bias toward zero, if LF is amitted
fram the savings fanction.

8 The policy is that the govermment does not impose taxes on
the interest fram savings in banks, postal savings, and national
bords. The upper limit of these amounts of savings and bords is
$12,500 each per person. This tax policy greatly stimulates the
savings propensity amoung the Japanese, as of October 1984.
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9 The Durbin-Watson test is not applicable to regression equ-

ations in which there is no constant term.
millan, 1986, pp.328-330.

See Jan Kmenta, Mac-
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TABLE 1

Oonsumer Expenditure Equation (Feldstein)

84

YD YD 4 RE U W SSWG  SSWN INTER D.W. SER R

.565 .@51 .353 13.06 .13@ 8014 16.85 1.88* 9,29 .991
(3.95) (.50) (2.51) (2.25) (.78) (1.44) ____ (1.97)

.571 .@51 .355 12.83 .131 . .g016 16.88 1.88* 9.28 .990
(4.12) (.58) (2.52) (2.82) (.79) —_ (1.46) (1.87)
Note: INTER is the intercept. BAsterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SER is the standard error of the regression. R’ is the adjusted
R-squared. The parentheses below the coefficient estimates give
t-statistics. For explanations of the synbols, see TABLE 5 (Def-
initions of variables).

TABLE 2

Saving Fquation (Munnell)
YD YD.LF60 9} 124 SSWG SSWN SSOON INTER D.W. SER R?
.280 -.0002 -16.86 -.030 -.0205 _ ~7.99 1.55 10.14 .8060
(.94) (-.07) (-1.53) (-.19) (-.31) _ {=-.42)

284 -.0003 -10.80 -.031 -.0006 __ -8.01 1.55 14.14 .880
(.95) (-.99) (-1.53) (-.19) (=.32) __ (-.43)

114  .0914 -11.69 -.013 .18 -3.12 1.49 10.19 .788
(.59) (.53) (-1.63) (-.@8) (.57) (-.19)

Note: INTER is the intercept. BAsterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SER is the standard error of the regression. R’ is the adjusted
R~squared. The parentheses below the coefficient estimates give
t-statistics. For explanations of the symbols, see TABLE 5 (Def-
initions of variables).



TABLE 3-A
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Consumption Expenditure BEquation (Barro) with intercept

Independent 3-1 with 3-2 with 3-3 with 34 without social
Variable SSWG SONN Ss security variable
YD .59 .598 .641 620
(3.91) (3.99) (4.18) (4.52)
YD1 952 .252 250 759
(.44) (.44) (.42) (.51)
RE .366 .365 .323 .350
(2.35) (2.35) (1.87) (2.36)
U.YD .031 .231 .936 836
(1.33) (1.30) (L.91) (1.93)
W .163 .162 135 .156
(.85) (.85) {.67) {.83)
SUR .285 .085 .129 .133
(.38) (.30) (.51) (.53)
DLR "'1184 _018@ —-%9 --693
(=.21) (~.21) (- .28) (-.11)
SSWG PP5E-L o o L
(.39) . e o
SSWN L BP6E-1 L _
___ (.39) _ _
ss L L -.037 __
INTER 26.02 25.88 18.31 20.32
(1.50) (1.52) (1.64) (2.16)
D.W. 1.91%* 1.91%* 1.89* 1.87*
- SER 9.62 9.62 9.63 9.48
R? .991 .991 .991 .991




Note: INTER is the intercept. BAsterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SFR is the standard error of the regression. R? is the adjusted
R-squared. The parentheses below the coefficient estimates give

t-statistics. For explanations of the symbols, see TABLE 5 (Def-
initjons of variables).
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TABLE 3-B

Consunption Expenditure Equation (Barro) without intercept

Independent 3-1 with 3-2 with 3-3 with 34 without social

Variable SSWG SSWN ss security variable
YD .687 .682 .712 .647
(4.78) (4.76) (4.68) (4.65)
YD , 275 075 .232 .059
(.64) (.64) (.27) (.51)
RE .315 .315 257 . .316
(2.02) (2.01) (1.49) (2.085)
U.YD 950 251 941 942
(2.51) (2.52) (2.85) (2.83)
W .1@7 197 .038 .199
(.57) (.57) (.29) (.61)
SUR .309 .311 .238 .231
(1.31) (1.31) (.96) (.94)

DR -.083 -.097 -.273 ~.236 -

(-.1@) (-.11) (-.32) (-.28)
SSWG -.g1l1E-1 L L .
{(-1.39) - - —
SSWN L -.g12E=1 . L
___ (~1.37) - _
SS —_— - ™ 114 —
—_— ("l . 1 7) e
INTER _ L L _
D.W. 1.78 1.78 1.87 1.83
SER 9.79 9.80 9.85 9.80

R? .997 .997 .997 .994
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Note: INTER is the intercept. D.W. is the Dmébin—Watson statistics,
adjustea for the gap for the years 1946-1982.~7 SER is the standard
error of the regression. R’ is the adjusted R-squared. The

parentheses below the coefficient estimates give t-statistics. For
explanations of the.symbols, see TABLE 5 (Definitions of Variables).



TABLE 4

Saving Equation (Expanded Life-Cycle Saving Model)

Independent with with with with
variable SSWG SSWN SS SSCOM

YD .430 416 .224 .154
(3.34) 7(3.32) (1.83) (1.44)

YD__l .138 .133 119 .248
(1.98) (1.11) (.92) (2.07)

RE -.414 "'-417 _-279 _-343
(_3-57) (-3-61) (-1-84) (—3011)

SUR .849 .861 .434 .795
(3.27) (3.35) (1.21) (3.17)

U-YD —.ﬂl? —-016 —-528 -3%5

W -.572 -.574 -. 440 -.6606
(-2.48) (-2.49) (-1.82) (-2.83)

LF6@ -1.588 -1.639 -.916 -~1.585
SSWG -.927E-1 L L _
SSAN . -.032E-1 - -
8S . . -.312E=1 -
— ____ (-.26) _

SSOON . L L -. 791

o . ___ (~2.65)

INTER 72.050 75.902 48.635 91.542

(1.41) (1.47) {.86) (1.62)

D.W. 1.89* 1.89*% 1.99%* 1.93*%*

SER 8.66 8.64 9.19 9.01

R? .985 .985 .939 .986




Note: INTER is the intercept. Asterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SER is the standard error of the regression. R®> is the adjusted
R-squared. The parentheses below the coefficient estimates give

t-statistics. For explanations of the symbols, see TABIE S5 (Def-
initions of Variables) .
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TABLE 5

Definitions of Variables

Variable
name

Definition

SSWG

SSAN

S800N

SS

real per capita consumer expenditure in 1,000 yen.
real per capita personal savings in 1,000 yen.

real per capita gross social security wealth, in
1,000 yen, based on OASDI program as defined by
Feldstein and Munnell. There are same modifications
of calculation. The rate of benefits and social se-
curity tax payments per capita in relation to dis-
posable incame is changed in each year by using the
current rate. Life expectancy is based on current
male life expectancies.

real per capita net social security wealth, in 1,000

yen, based on OASDY program as defined by Feldstein
and Munnell. Net social security wealth (SSWN) equals

_gross social security wealth (SSWG) minus the present

value of sccial security taxes.

real per person contributions, in 1,000 yen, (OASDI
program: old-age, survivors and disability insurance
under the Welfare Pension program), of workers with
earnings taxable by social security as defined by
Munnell.

real social security benefits (OASDI program: old-
age, survivors and disability insurance under the
Welfare Pension program) per recipient in 1,00@ yen,
multiplied by the ratio of the number of workers with
earnings taxable by social security to the total labor
force, as defined by Barro (1978).

real per capita personal disposable incame in 1,000
yml

(continued on next page)
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TARLE 5 (continued)

Definitions of Variables

Variable Definition

name

RE real per capita corporate retained earnings in 1,000
yen.

SUR real per capita surplus, in 1,000 yen, of the total
govermment sectors in TABLEs 3 and the central gow-
ermment sector in TABLE 4.

U unemployment rate in the total labor force.

U.YD the mroduct of real per capita personal disposable
incane and unemployment rate.

ILF.60 labor force participation rate of males aged 6@ and
over.

YD.LF6g@ the product of real per capita personal disposable
income and labor force participation rate of males
aged 60 and over.

W real per capita net wealth in 1,800 yen, at the
beginning of the year in TABLES 1, 2, 3-A and 3-B,
and real per capita net wealth in 1,020 yen, at
the beginning of the year excluded durable assets
in TABIE 4.

DUR real per capita household durable expenditure in

1,000 yen at the beginning of the year.
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CHAPTER V

THE IMPACT OF SOCIAL SECQURITY ON PERSCNAL SAVINGS
AND CON LABOR FORCE PARTICIPATION OF THE ELDERLY

5.1 Bmpirical Results

This chapter presents the results of a simultaneous—ecquation
model estimated by two-stage least squares. One striking aspect
of the results of TABLE 2-A by the method of two-stage least
squares (equation 5 and 6 in Chapter IIT, "“Analytical Frame-
work") is that results seem to confirm the hypothesis that there
have been two offseting factors: earlier retirement encourages
personal savings (retirement effect), and social security re-
tirement benefits discourage personal savings (benefit effect).
Another Surprising result is that an increase in perscnal saw-
ings induces an earlier retirement, whereby an individual plans
or tries to save more in order to retire earlier. Thus, simul-
taneity and interdependency exist betweexipersonal savin;_:;s and
laboe force participation, i.e., the retirement indicator (re-
presented by LF6@). The variables are defined in TABLE 1.

Marginal propensities to save with respect to social security

wealth variables are -.284, -.@05 and -.979 in the columns SSWG'

93



94

and SSNN2 in TABLE 2-A and SS(DN3

in TABLE 2-B, respectively.
All are statistically significant. The point estimates of the
correspording elasticities of personal savings are -1.56, =1.65
and -.49 respectively at the sample means. The results suggest
that the magnitude of anticipated social security retirement

benefits (represented by SSWG or SSWN) is much greater than cur-
rent social security tax contributions (SSOON). Fram 1961 to
1982, after the implementation of a social security retirement
program, the absolute amount of impact on personal savings due
to anticipated social security retirement benefits (SSWG or SSWN)
was reduced by 314 thousand yen real per capita, while that of
social security tax contributions (SSOON) was reduced by 134
thousand yen real per capita. In the past fram 1970 to 1982,
the estimated impact of SS@G or SSWN was approximately a 173
thousand yen reduction of personal savings, while that of SSCON
was 97 thousand yen. A substantial reduction in personal sav-
ings due to social security retirement benefits is understocd.
In terms of a life-cycle savings approach individuals plan to
save more with a view to long-range life aspect rather than a
short range one. 4
Marginal propensities to save with respect to LF6@ are -2.831,
-2.172 and -1.539 in the columns SSWG and SSWN in TABLE 2-A and

SSOON in TABLE 2-B, respectively. The point estimates of the



corresponding elasticities of personal savings with respect to LF60
are -1.36, -1.46 and -.76 at the sample means. The elastici-
ties of SSWG and SSWN are similar in magnitude. Farlier retire-
ment requires individuals to save for the consumption of a long
period of retirement. The estimated impact on personal savings
by earlier retirement (represented by LF6@) was a 29 thousand
yen real per capita increase in personal savings fram 1961 to
1982, amd 17 thousand yen fram 197@ to 1982. The absolute
amount of upward impact of the earlier retirement effect was
about one-tenth the anticipated social security retirement
benefits effect (SEWG or SSWN) and one-fifth the social secu-
rity tax contributions (SSCON).

Although the benefit effect was greater than the retirement
effect, the ratio of social security retirement benefits to dis-
posable incame in real per capita was only about 50% on the
average during the past 19 years (1972-1982), as cbserved in
TARLE 3 on colunn 3. Aldrich (1982) also reports that the re-
placement rates of a social security old-age pension for a sin-
gle worker in Japan were 26% in 1969, 37% in 1975 and 54% in
198¢. This insufficiency of social security retirement benefits
probably induced the Japanese to save. The ratio of personal
savings to disposable incame in real per capita was about 20%

on the average during the past 1@ years (1972-1982), as indi-
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cated in TAELE 3 on column 2. This ratio is remarkably high
campared to the ratio (about 5% on the average) in the United
States. ‘

TABLE 4 shows incames of aged couples in both rural and
urban areas. The social security program provides social secu-
rity retirement benefits at the age of 6¢ and over in Japan;
nevertheless, the main sources of incames are earning, non
earning and cothers at their early age of 6@s. After the age of
75 the oouple in a rural area relies more upon social security
retirement benefits than do those couples in urban areas. The
ratio of incane fram social security retirement benefits to
totle incames before age 74 is relatively similar for both rural
and urban elderly couples. The relatively high, non-earning
incame of an aged couple in a urban area as campared to thcse
in a rural area reveals that an urban couple accunulates assets
for their retirement period.

Historical evidence of the replacement rates and the 198¢
Population Census of Japan prove that the aged couple considers
social security retirement benefits as less important than any
other incame in the early stage of the retireament period. In-
sufficient social security retirement benefits force individuals
during the working period to save for the consumption of the

retirement period.



Another major estimated impact is real disposable income.
Shinchara (1983) emphasizes the wu.wortance of real disposable
income. Fram 1978 to 1982 current and past real disposable in-
canes together contributed about 134 thousand iren real per capita
personal savings, according to the calculation based on the
results in TABLE 2-A under the SSWG colum. Relatively high
marginal propensities to save about .4 (in TARLE 2-A) may sup-
rort the previous argument concerning high personal savings-
incane and low social security retirement benefits~-disposable
income ratios. We recognize that other explanatory variables
-social norms and attitudinal behavior- are not included in
this analysis.

Positively-estimated coefficients of physical assets, rep-
resented by WREESTA in TABLES 2-A and 2-B, show the stimulation
of saving efforts for the purpose of obtaining cne's own house,
as well as the encouragement of work efforts to meet housing
construction expenses. In Japan the owning of one's own house
{physical assets) is motivated by the bequest purpose in life-
'cycle wealth accumlation (Darby, 1979; and Shinchara, 1983).
Shinchara (1983) points out a strong camunity orientation be-
tween generations. It may tend to have a higher propensity to
bequest than in other countries. The study by Blinder, Gordon

and Wise (1983) find weak evidence for the bequest motive in
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the case of the United States.

Estimated coefficients of retained earnings (RE) are nega-
tive and statistically significant in TABLES 2-A and 2-B and
three explanations for this result are plausible. One is that
business firms accumulate retirement pension allowances for
their emwployees in Japan. The allowances are 40% tax deductible
and transferable by the firmms into retained earnings. These
business savings are thus taken out of one's personal savings
share in the private sector. Another reason is that increased
retirement pensions undertaken by business firms for their
workers tend to disoourage workers fram personal savings because
of an increase in anticipated retirement pensions provided by
the firm in the future. The last reason is that an increase
in retained éarnings is related to improving business prospects
(Averbach, 1982). This situation causes an increase in con-
sunption and leads to a decrease in personal savings.

As for goverrment surplus (SIR), estimated coefficients
are statistically significant. The positively estimated coeffi-
cients (SUR) reflect the indirect effect upon personal savings.
An increase in government surplus ultimately causes the private
sector to increase savirngs, which means private investment, and
future consumer expenditure. The empirical results support the

theoretical arguments of Boskin and Kotlikoff (1985), which were
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dicussed in 3.4 Theoretical Model and Function. The goverrment
surplus also has an indirect influence on personal savings
through an increase in future disposable incame by lowering
future taxes and price level.

As for the factors' influence on the labor force partici-
pation of the elderly, estimated coefficients of savings (S) are
all negative (-.939, -.939, -.f4¢ and —.235 in the column SSWG
and SSHY in TABLE 2-A, and SSCON and SS in TAELE 2-B respec-
tively). As mreviously discussed, marginal propensities to save
with respect to LF60 are all negative. The results reflect the
interdependency between perscnal savings and labor force par-
ticipation. The results infer that an increase in life-cycle
savings affects the retirement decision of elderly workers. The
results also imply that individuals try to save more during the
working period under the condition of lifetime labor supply
because of planned earlier retirement. Therefore, life-cycle
savings and lif&cycle labor supply are mutually determined
(Thompeon, 1983).

According to the estimated elasticities, a 1% increase
in personal savings will lead to a range of between a .052 to
a .060 percent decrease in the labor force participation of
those age 69 and over at the sample means. Thus, the changes

in personal savings have a slight decline in the labor force
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participation of the elderly.

Statistically significant estimated coefficients of current
real disposable incame (YD) and lagged real disposable incame
(YD_]_), shown in the LF60 columns in TABLES 2-A and 2~B, present
a life-cycle earning by labor supply. The point estimates of
elasticities of labor force participation by the elderly (LF6d)
with respect to disposable incame are -1.85 (YD) and .49 (YD_l)
at. the sample means, in the LF6@ columns with SSWG in TABLE 2-
A. The negatively estimated sign by YD reflects incame effect,
which encourages elderly workers to choosé leisure rather than
work. The positively estimated sign by YD_; reflects a substi-
tutional effect, which is quite small. These variables are
statistically significant in the LF6@ columns.

Marginal effects of physical assets (WREESTA) on labor
force participation of age 6@ and over are .246, .247, .259 and
.233 in the colunns SSAG, SSWN, SSOON and SS in TABLEs 2-}\
and 2-~B, respectively. The estimated coefficients are con-
sistent and statistically significant. The bequest motive of
owning a house has a strong influence, namely, a retirement
decision, on the labor force participation of those 6@ and over.
The estimated marginal effects reveal that a 1,000 yen increase

in holding physical assets, such as housing, raise the labor

force participation of people 64 and over by approucinatelx
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.25 of a percentage point. The results suggest that the long
mortgage payment possibly postpones withdrawal from the labor
market.

Since World War II Japan has experienced an accelerating
decline in the labor force fram the agricultural sector and in
her econamic development. Statistically significant and esti-
mated negative coefficients of AGRI in TABLES 2-A and 2-B reveal
that industrial development provides an expansion of job oppor-
tunities. The negative effect of AGRI also infers nonpecuniary
benefits fram socializing with other people in the labor market
(Shapiro and Shaw 1983).

The positive effect of the ED variable in the labor supply
equation by the elderly (LF68) in TABLES 2-A and 2-B are sta-
tistically significant and stable. The effect of the FD vari=-
able operates in the expected direction (Boskin, 1977). An
increase in the quality of education, which is associated with
a rising opportunity cost, encourages individuals toward a longer
working year or more participation in the labor market during
the life cycle. An expanding choice of jcb opportunities, com-
bined with a high quality of education, persuades the elderly
not to withdraw campletely fram the labor market after retiring
fran the main lifetime job.

In Japan the influence of anticipated social security re-
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tirement benefits (SSWG or SSWN) or social security retirement
tax contributions (SSCON) on the labor supply of the elderly is
negligible in this time-series study.

The results for the estimated labar supply suggest that the
retirement decision {represented by LF6@) is mainly affected by
life-cycle savings, life-cycle incame, an incentive to obtain
houses, a change in industrial structure (namely, the decline

in the agricultural sector), and the quality of education.
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5.2 Summary

The savings-incame ratio in Japan remains quite high. One
plausible reason for the relatively small impact of social secu-
rity benefits upon personal savings is perhaps due to the fact
that with the ever-increasing Japanese lifespan, social security
retirement benefits are still too small to support the consump-
tion for a long retirement period. The ambiguous improvement
of the social security program and the uncertainty of future
social security retirement benefits (Darby, 1979; and Hamermesh,
1984), and its insufficiency of benefits in Japan (Shinochara,
1983) will induce individuals to keep a substantially high
savings-incame ratio. In terms of social security retirement
benefits the empirical study shows that the Japanese tend to
save with a view toward a long-range life rather than a short-
range one.

The empirical results of this study reveal that social secu-
rity retirement benefits have a negative impact upon personal
savings and that the labor force participation over the age of
sixty is inversely related to personal savings. The usually '
hypothesized "dual effects" of social security retirement bene-
fits exists. The benefit effect daninates the retirement effect

in Japan. An empirical study by Burkhauser and Turner (1982 b)
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suwggests that the effect of social security on the elderly work—
ers in the United States. The social security retirement bene-
fits do not visibly affect labor force participation of the
elderly in this time-series study in Japan, however. The results
may stem fram different social noms. The study explicitly
identifies an interdependency between personal savings and the
labor force participation of the elderly, namely, retirement-
behavior pattern.

Althouwgh the benefit effect is greater than the retirement
effect, a high personal saving ratio exists in Japan. This high
saving ratio partly stems fram obtaining a house in a life-
cycle assets plan (Shinchara, 1983). Personal savings are
related negatively to retained earnings, but positively to
govermment surplus and to phyéical wealth accumulation.

The labor force participation of those over the age of six~
ty, i.e., the retirement decision, has been influenced since
the 19498 by industrialization. The increase in the quality of
education allows the elderly to remain longer in the labor mar-
ket. The physical assets accumulation, motivated by bequest
purposes, induces the individual to work longer in his lifetime.

Understanding the effect of social security retirement bene-
fits upon personal savings and the labor supply of the elderly

remains crucial in determining social and econamic policies.
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Savings by individuals are utilized by the financial market to
purchase stocks, bonds and other financial assets, which, in
turn, finance capital formation in the private sector. 1In the
long run, the relatively high rate of personal savings would
remarkably affect the rate of private capital stocks and conse-

quently the growth -of national incame.
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NOTES TO CHAPTER V

1 The calculation of SSWs: gross social security wealth
(ssws) and net social security wealth (SSWN) variables are based
on Feldstein (1974) and Munnell (1974). There are same modi-
fications of calculation. The rate of benefits and social
security tax payments per capita in relation to disposable
incane is changed in each year by using the current rate. Life
expectaion based on current male life expectancies. The rate
of interest is a current yield level of 1@ years long term bond.

2 Net social security wealth (SSWN) equals gross social
security wealth (SSWG) minus the present value of social secu-

3 SSCON represents the per person contributions (old-age,
survivors and disability insurance under the Welfare Pension
program divided by CPI). Mumnell examines the impact of this
social security wealth measure on personal savings in her study
(1974) .

% ?method of calculation is adapted fram Shapiro and Shaw
1983).

The insignificant and/or weak effects in other studies are
due to failure to hold labor force participation (LF) held con-
stant. Munnell employs LF with incame. She assumes that savings
are a function of incame and are imdirectly a function of re-
tirement years which affect a length of working years: namely
earnings. Munnell uses LF65 (labor force participation rate of
age 65 and older) with incame as a proxy variable to measure re-
tirewent patterm.

To be specific consider the following variables model:

S= 0,+0, SW +0,IF ..... 1,
where S is personal savings, SSW is social security retirement
benefits and LF is labor force participation variables. o1< @,
and az < @.

If we anit LF, the estimate is

*
S= ao+alsm L I ) 2-
Frar equation ],
IS.SSW/ ISW?= o+ O,ILF.SSW/ ZSsW’..... 3.
Fram equation 2, we get

£8.85W/ £SsWwi= & ..... 4.
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Based on the amitted variable formula we have
! a: = a1+a'2b LI 5'
where 4, < 4, a, < g, b <@, and azb> g. b is the regres-
sion coefficient of LF on SSW ( LF = by + bSSW ).
If magnitudes of ®; and @b are equal, both offset each

cther. &: =g. &} tends to bias toward zero, if LF is amitted
fram the savings fanction.
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TABLE 1

Definitions of Variables

Variable

name

Definition

LF.60

SSWG

SSWN

SSQON

Ss

real per capita personal savings in 1,80@ yen.

labor force participation rate of males aged 68 and
over.

real per capita gross social security wealth, in
1,008 yen, based an QASDI program as defined by
Feldstein and Munnell. There are some modifications
of calculation. The rate of benefits and social se-
curity tax payments per capita in relation to dis-
posable incane is changed in each year by using the
current rate. Life expectation based on current male
life expectancies.

real per capita net social security wealth, in 1,000
yen, based an OASDI program as defined by Feldstein
and Munnell. Net social security wealth (SSWN) equals
gross social security wealth (SSWG) minus the present
value of social security taxes.

real per person contributions, in 1,000 yen, (CASDI
program: old-age, survivors and disability insurance
under the Welfare Pension program), of workers with
earnings taxable by social security as defined by
Munnell.

real social security benefits (OASDI program: old-
age, survivors and disability insurance under the
welfare Pension program) per recipient in 1,9@0 yen,
multiplied by the ratio of the nurber of workers with
earnings taxable by social security to the total labor
force, as defined by Barro (1978).

real per capita personal disposable incame in 1, 999
yen.

(continued on next page)
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TABRLE 1 {continued)

Definitions of vVariables

Variable Definition

name

WREESTA real per capita expense of personal residential
construction in 1,000 yen in private sector at the
beginning of the vear.

WLIQUID real per capita net liquidty wealth: stocks, bonds,
trusts and life insurance, in 1,000 yen, at the be-
ginning of the year.

WMALE.YD the product of male umemployment rate and real per
capita personal disposable incame.

RE real per capita corporate retained earnings in 1, 0@9
yen.

SR real per capita surplus of the central govermment
sector in 1,089 yen.

ARI the ratio of the number. of mrkers in agricultural sector
to the total labor force.

ED the ratio of the number of graduates fram koto-

semon gakko (in Japan equivalent to junior college),
junior college, senior college and university gradu-
ates to junior highschool graduates who camplete

the nine-year campulsory education in Japan.




TABLE 2-A

Saving and Labor Supply of the Elderly
(Expanded Life-Cycle Saving Model)

Independent S with LF60 with S with LF60 with
variable SSWG SSWG SSWN SSWN
s . -.039 . -.039
_ (-1.73) . (-1.75)
LF6 -2.031 . -2.172 .
(-2.23) _ (-2.40) _
YD .379 -.129 .359 -.129
(2.57) (-4.27) (2.50) (-4.37)
YD_, .261 .063 065 063
) (.55) (3.71) (.60) (3.73)
WREESTA +733 .246 +726 247
{2.58) (3.75) (2.60) (3.76)
UMALE .YD 007 -.023E-1 Q10 -.P03E-1
(.88) (-.18) (1.16) (-.18)
RE -.481 . -.486 L
(-4.64) _ (~4.76) _
SIR .57@ L .607 .
(2.37) _ (2.54) —_
ARI . -.732 - -.734
___ (-6.12) e {-6.%6)
ED _ .312 _ .313
_ (2.14) _ (2.15)
S% —-994 --WSE-3 - —
— — (-4.99) (-.22)
INTER 1@3.547 112.682 113.545 112.789
(1.69) (14.66) (1.86) (14.58)
D.W. 1.83* 2.12% 1.83* 2.11%*
SER B8.74 1.44 B.67 1.44

R? .993 .936 ' .993 .936




Note: INTER is the intercept. Asterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SER is the standard error of the regression. R? is the adjusted
R-squared. The parentheses below the coefficient estimates give
t-statistics. For explanations of the symbols, see TABIE 5 (Def-
initions of Variables) .



TARLE 2-B

Saving and Labor Supply of the Elderly
(Fxpanded Life-Cycle Saving Model)

Indeperdent S with LF60 with S with LF6@ with
variable SSCON SSOON ss SS
S . -.040 — =.235
_ (-1.79) - (-1.52)
(-1.51) _ (-.21) _

YD .946 ~.134 .144 -.128
(.31) (~5.43) (.71) (-5.91)

¥YD_; .150 .065 .048 .258
: (1.19) (3.84) (.33) (3.38)
WREESTA 497 .259 .545 .233
(1.18) (3.58) (.92) (3.73)

WLIQUID .352 -.017 -.264 -.014
UMALE.YD .016 -.0@5E-1 -.297 -.001
(1.41) (-.28) (-.52) {-.78)
RE -.399 L ~.271 L
(-3.42) o (-1.59) ____
SUR .491 L .154 L
(1.77) ___ (.49) -

ARI o ~.758 _ -.775
FD L .314 L .359
. (2.18) . (2.38)
SSCON -.979 +P85E-1 L L
SS —_— —6636 cgl3
: _ _ (-.27) (.69)
INTER 95.688 114.311 9.697 115.992
(1.32) (15.80) (.29) (29.33)

D.W. 1.91%* 2.12% 1.76 2.1@%*
SER 2.6l 1.44 9.99 1.43

R? .989 .934 .981 .933
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Note: INTER is the intercept. Asterisks for the Durbin-Watson
statistics represent the acceptance of the null hypothesis after
correction for serial correlation ** 2.5% level and * 5% level.
SER is the standard error of the regression. R’ is the adjusted
R~squared. The parentheses below the coefficient estimates give

t-statistics. For explanations of the synbols, see TABLE 5 (Def-
initions of variables).



TABLE 3

Ratio of Ratio of Ratio of
Year Personal Savings SSRB/YD SST/YD

to per person per person

Disposable Incame

% % %

1946 24.9 14.9 7.4
1947 -46.6 7.2 5.0
1948 ~47.2 35.2 5.4
1949 =19.9 45.4 7.8
1950 12.5 45.2 6.5
1951 18.9 44.1 5.5
1952 17.6 39.9 4.9
1953 11.2 35.8 3.9
1954 14.4 40.2 5.8
1955 12.4 37.1 5.8
1956 13.3 34.7 5.4
1957 14.2 31.3 5.9
1958 13.5 29.8 5.0
1959 16.7 27.3 4.4
1960 18.7 24.9 5.3
1961 20.9 21.8 5.2
1962 18.3 19.4 5.2
1963 18.3 17.3 4.8
1964 18.4 15.7 4.6
1965 15.8 33.9 7.1
1966 15.1 29.7 7.3
1967 15.6 26.4 6.9
1968 16.7 23.6 0.5
1969 17.3 33.6 6.7
1973 18.2 29.4 7.5
1971 17.9 29.3 7.8
1972 18.2 26.3 8.9
1973 20.9 47.9 8.2
1974 23.7 44.7 9.5
1975 22.1 48.8 9.7
1976 22.4 ‘53.0 11.2
1977 21.@ 53.2 12.5
1978 28.6 52.9 12.3
1979 18.7 51.8 12.1
1980 19.2 54.9 13.9
1981 19.7 55.9 14.5
1982 17.7 56.1 14.5




Source: "Family Incame and Expenditure Survey," 1951-1983,
Statistics Bureau of Prime Minister's Qffice. "National Incame
Calculation," 1965-1983, Econamic Planning Agency. “Annual
Econamic Statistics," 1966-1983, Bank of Japan. "Social Insur-
ance Agency Annual Report," 1965-1983, Social Insurance Agency
Japanese Goverrment.
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TABLE 4

Source of Incame of Aged (ouple Households with
Wife aged 68 and over

RURAL

Household Social Earning Non earning Other
age security (%) incame (%) incame (%) (%)
urder 69 7.237 86.582 1.159 4.589
60-64 26.768 68.766 1.273 3.054
65-69 37.598 57.180 1.156 4.975
78-74 49.809 42.908 1.532 6.651
75=79 57.204 29.217 ' 2.273 11.386
80-84 61.732 19.462 2.921 15.885
85 and over 68.577 11.145 3.139 17.139
UREBAN

Household Social Earning Non earning Other
age security (%) incame (%) incame (%) (%)
under 60 6.238 85.467 2.967 4.356
60-64 29.857 64.356 3.242 2.406
65-69 49.112 53.109 4,067 2.605
70-74 5.018 39.152 5.894 4.776
75-79 52.939 29.394 8.639 8.831
89-84 53.028 22.094 11.401 13.212
85 and over 54.612 16.151 13.593 15.186

Note: Non earning incame is rent, interest, divindend and in-
surance. Other is welfare, remittance and other livelihood
protection.

Source: "198¢ Population Census of Japan," Office of the Prime
Minister, Bureau of Statistics.



CHAPTER VI
SWMMARY

The pioneer study of the impact of sociai security bene-
fits upon personal savings is done by Feldstein (1974). n the
basis of his estimated time-series results, expected social
security benefits reduce perscnal savings by more than 39%.

The stuly by Munnell (1974) also supports Feldstein's conclu—
sion.

Darbey (1979) suggests that the reduction of personal sav-
ings is smaller than Feldstein and Munnell report. Leimer and
Lesnoy (1982) state that the results differ not only the under
specification and construction of social security wealth vari-
ables but also according to the pericd of estimation examined.
Barro (1978), though, shows that social security wealth or
benefits do not really affect personal savings.

In the United States an early and frequently cited study
by Boskin (1977) sheds some light on the relation between social
security and the retirement behavior of elderly workers. He
stresses that social security retirement benefits influence the

elderly to leave the job or to restrict market work, thereby
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reducing the labor supply of the elderly. Blinder, Gordon and
Wise (1980), and Hamermesh (1984), however, maintain that social
security retirement benefits tend to delay the retirement of
the elderly. Hurd and Boskin (1984), and Mitchell and Fields
(1984) identify induced retirement by social security. Recent
studies by Honig and Hanoch (1985) try to explain a transitional
state fram the main lifetime job to partial retirement and then
to camplete retirament.

Very few empirical studies concerning the effect of social
security retirement benefits on savings and retirement behavior
of elderly workefs have been done, and in Japan study of this
field has not theoretically and empirically been accamplished
yet.

The recent development of a social security system in Japan

could possibly stimulate an earlier retirament by elderly work-
ers. However, the ratio of peréonal savings to disposable
incane is remarkably high campared with that of the United
States. In Japan the ratios were 18.7% in 1968, 18.2% in 1970,
19.2% in 1980, and 19.7% in 1981, while those ratios in the
United States were historically between 5.9% and 8.5%.

In order to clarify the aforementioned, inconsistent em-
pirical results based on U.S. data, it is necessary and inter-

esting to apply previous researchers' consumer expenditure and



119

saving functions and to expand those functions for Japanese

data, a time-series data 1946-1982. Examined are influence

of social security retirement benefits on personal savings and

labor force participation over the age of sixty under different

demographic and socio-econamic backgrounds in the context of

ordinary least squares and a simultaneous-equation model. .
According to the empirical results of this study, the fol-

lowing conclusions are supported:

(1) Ther is an interdependency between personal savings and the
labor force participation of the elderly.

(2) social security retirement benefits clearly have a negative
impact on personal savings, and the benefit effect is
greater than the retirement effect.

(3) Personal savings are significantly related to labor force
participation over the age of sixty, to private wealth, to
retained earnings, and to govermment surplus.

(4) Unlike the United States, social security retirement bene-
fits do not definitely affect labor force participation
over the age of sixty in Japan.

(5) Labor force participation over the age of sixty is signifi-
cantly affected by education and by the expense of personal
residential construction, which is motivated by beguest

motivations.
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(6) The declining agriculture sector, because of the develop-
ment of industrization, reflects the significantly negative
effect on labor force participation over the age of sixty.
As for the usually hypothesized “dual effects" of social

security retirement benefits, the benefit effect dominates the

retirement effect in Japan. The ampirical work of this study
attempts to disentangle the previous inconsistent estimates on
the impact of social security retirement benefits on personal
savings and the labor supply behavior of the elderly. Such

a study also assists both in predicting behavior patterns con-

cerning savings and retirement and in guiding policy action.



SUPPLEMENT

ENVIROMMENT AND RETIREMENT DECISIONS
OF THE ELDERLY WORKERS IN JAPAN
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"Introduction

The Japanese are presently experiencing a dénographic shift
of its laber force. This has triggered govermment action. At
the request of the goverrment, Japanese firms have recently
begun to extend mandatory retirement beyond the traditional age
of fifty-five. The Japanese goverrment also requires business
firms and institutions to achieve a legal employment quota by
employing at least 6% of the elderly workers aged 55 and over
among their total regular employees. 1 In 1980 the ratios of
businesses with a mandatory retirement age system were 39.7%

(at age 55 and less), 29.1% (56-59) and 39.7% (60 and over).
The ratios changed to 35.5% (at age 55 and less), 18.2% (55-59)
and 56.9% (60 and over) in 1982.2 Despite the fear of scme dur-
ing the recession of the late 70s and early B@s, the gradual in-
crease in the age of the labor force did not have a large,
adverse impact on the Japanese econamic performance under a
seniority and lifetime employment structure (Osaka, 1982).

At present Japan, along with most other highly-developed
countries, is becamning an "aging society" as a result of the
aging of its labor force. Some econamists maintain that job

vacancies for the yourg will be created by encouraging elderly

workers to leave the labor market and concamitantly by providing
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them with social security retirement benefits. This is seen as
an appropriate sharing of the nation's labor resources. OCther
econamists are concerned that the number of retirees will ex-
haust the esonomy and place a heavy burden on the younger gen-
erations. There is a further concern: if older workers are able
to continue working and are willing to work, is this not a
matter of policy wasting a valuable econcmic asset ?

Under the changing socio~econamic condition, the social
social security system has alleviated the financial problems of
the elderly since its implementation. Social security retirement

benefits have created a trend toward earlier retirement in the
United States, (Boskin, 1977; Pellechio, 1979; Burkhauser and
Turner, 1982; Hurd and Boskin, 1984:; and Mitchell and Fields,
1984). 1In Japan the Welfare Pension was instituted in 1942 and
the National Pension in 19613 (both bengfits canprise the pro-
gram of social security retirement benefits). The system of
social security retirement benefits was campleted in 1961,
ttbugh its program is still in progress. The recent developnent
of a social security system in Japan could possibly stimulate
an earlier retirement of older workers.

Takayama (1982) mentions that the social security earnings
test by the program of Welfare Pension is unlikely to affect

many retirement decisions, though his statement is not derived
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fran an empirical examination. His reasoning stems fram a dif-
ficulty on the part of the elderly to find a satisfactory employ-
ment except for a substantially low wage campared to their pre-
retirement wages in the Japanese labor market. His statement
casts three questions. (1) How does the social security retire-

ment benefits affect work effort? (2) How does the labor market

situation of the elderly influence their retirement decision?
(3) How does their wage rate affect their work incentive?

Ito (1983) analyzes the retirement process of elderly men
and uses 1981 survey data campiled on males aged 55 and over in
the Tokyo area. He points out that the decision to continue to
stay in the labor market depends upon social security retirement
benefits, unemployment benefits and total benefits. 2An increase
in social security retirement benefits induce the elderly to
prolong spells of unemployment and to linger in the labor market.
They try to maximize both benefits and then are eager to find
jobs when the unemployment insurance benefits expire. Ito finds
that the availability of the period of unemployment insurance
benefits affects the elderly's incentive to find a job. The
reality is that the longer they stay without a job in the labor
market, the lower their wages became.

In Japan a study in this field has not thecretically and

empirically been accamplished yet. Understanding the elderly's
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decision to retire is of critical importance. Its increasing
segment of the labor force by demographic shifts is of great
consequence. A detailed examination is required to understand
the characteristics of the elderly in the labor market. Wwhy
and how do elderly workers retire, for example, and when do

they retire ? This paper will explore such questions.
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Method of Analysis

The probability of retirement by the elderly will be indi-
cated by a labor force participation rate under the cumlative
distribution of reservation and market wages (Ben-Porath, 1973).
Even if individuals have identical reservation wages Whicl-i
reflect the marginal rates of return from economic activities,
the individuals will have different degrees of the socio-econamic
and health (Rones, 1980) conditions that cause retirement.

The elderly aged 60 and over tend to raise their reser—
vation wages due to eligibility for social security retirement
benefits, which raises the opportunity cost of being in the
labor market. On the contrary, potential employers offer lower
wages to the elderly for their declining labor productivity and
relatively high unemployment rate under the existing conditions.
According to the Year Book of Labor Statistics (1982), age pro-
files for male earnings peaked in the age range 45-5@ for regular
employees and in the age range 5¢-54 for managerial and profes-
sional employees. Recently Honig and Hanoch (1985) explicitly

discuss the declining wages of elderly workers, using the Re-

tirement History Survey in the United States.

It will be realistic and theoretically consistent to assume

that as the wage rate declines the elderly work a lesser number



"of hours instead of zero working hours after the normal retire-

ment age of 68 and/or a retirement age officially designated
by fimms. Although four cut of five business firms either re-
employ newly retired employees or conditionaly postpone their
retirement year by up to several years after t:ﬁe officially
specified retirement age in Japan (Osaka 1982), the White Paper
of Labor (1983) shows that as age increases, the ratio of long
working to total employed declines from 85.0% (in the age range
55-59), 71.0% (60-64) to 61.0% (65-69) and the ratio of short
working to total employed rises from 14.7% (in the age range 55-
59), 28.7% (60-64) to 38.7% (65-69) in 1980. A similar pattern
is also seen in the study of the United States by Gustman and
Steirmeier (1983), and Honig and Hanoch (1985). Thus, by in-

volving full-time work, part-time work, unemployed and retired,

and by separating three age groups: aged 6@-64, 65-69, and 70
and over, we can clearly doserve the transition to retirement
of the elderly workers under different conditions of socio~
econamic interaction.

This analysis seeks to examine the effects of the socic-
econamic and health enviromment on elderly workers. Generally,

it attempts to model the retirement behavior of the elderly

workers. We cobserve retirement ages and how they react under the

influence of socio-econamic and health factors. The probabil-

127



128
ity of selecting one of the states in z will show a transition
fran a single state. There are four mitually exclusive options:
full-time work, part-time work, unemployed or retired. The in-
dividual will make a certain choice according to given factors.
The probability of choosing one state depends upon the attrac-
tiveness of retirement throughout the state and is specified

as logistic proability function:

m
(1) p, =[expla, + I (b . . ))/(1+ expla., +
' P 1,2 k=1 X/3.2 xklj / g P 1.2

m
L (b . . ‘
k=1 ( k,],Z xklj )))]

where k=1,.....,m and z= £, p, uand r.

Pj . is the probability that workers in age group j will
change ; state fram one state in z to an alternative state, e.qg.,
r (tired) in z. Xk . =1, ...,m, are explanatory factors, for
workers in age group j. 2z can be f (full-time work), p (part-
time work), u (unemployed) and r (retired). b is an unknown
parameter to be estimated. b simply gives an effect of one unit
rise in X on log adds ratio attached to the explanatory factors
affecting a change in among states, especially retirement be-

havior.



The equation of the natural logarithm of the observed odds

ratio is:

(2) In( P

m
P + b ,
j.£(2) / j.r(z) aj,f(Z) k£1 ( k,j, £(z) )St.j )

where k=1,.....,m.

P, £(2) is the proportion of male full-time workers in
J.Liz

age group j in the total male population of age group j. Pj r(2)
14

ig the proportion of the retired in age group j in the total

male population of age group j. ) (the proportion of

P.
j.plz

male part-time workers in age group j), P ) (the proportion

jru‘z

of male wnemployed in age group j) and Pj (the proportion

,r(2)
of the retired in age group j) will be substituted for Pj

f(z) °
The dependent variable in this model is simply the loga;itl‘rm
of the odds of one of the states in z to state r.

The marginal effect is found by taking the partial derive—
tive of equation (3) for each of the explanatory variables.

(3) dP, [/ 99X = p. b b

*
k,z " Py,

where z = £, p, u‘and r. The equation of the marginal ef-

fect on the retired is
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(4) P, / X = - L (3P, [/ ax ),
j,2=r k,z=r z j,z k,z

vhere k=1,.....,.m and z= £, p and u.

The model will be estimated using a GLS technique to cor-
rect for heteroscedasticity. The logit equaticn is estimatied
separately for three age groups:' male workers aged 68-64, 65—
69, and 7@ and over. Because different groups may reveal dif-
ferent réspons&s, (which this study wants to investigate), to
socio-econamic and health factors. Thus, weight in age group j

is:

1/2

(5) weig‘nt:j .= [{total male age group j) * P. * ] '
fr

P.
J.,2 j,r(z2)

4
where z = £, p, and u.
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Bmpirical Estimates

This study's estimation is based principally on the Wage
5
Census of 1980, and the 1980 Population Census of Japan , using

6
the cross-sectional urban areas of the 47 prefectures in Japan .

Dependent variables are three status: full-time workers,
part-time workers and the unemployed, and are classified accord-
ing to age groups: 69-64, 65-69, and 7@ and t::ve):.7 These clas-
sifications will represent the changing retirement behavior
as influenced by the internal and external enviromment. This
is fundamentally a test of whether or not the estimated para-
meters for the three age groupe are meaningfully different fram
one another.

This study employs the following explanatory factors: full-
time male wages, part-time male wag&sa, unemployment rate, social
security retirement benefits, non-labor incame, personal savings,
educational levels, presence of spouse, family structure, tension
and health variables.

An increase in full-time wages possibly discourages labor
market participation among elderly workers. Although social
security benefits are held constant, elderly workers implicitly
adjust their working effort tc the rule of social security re-

tirement benefits. If an earning incame is below 15 thousand
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yen between ages 60 and 64, a worker gets a 208 to 80% deduction
of social security re‘tirenent benefits according to his earnirgs.
He is not entitled to receive these benefits if his earnings ex—
ceed 150 thousand yen. Over age 65, if his earning incame exceeds
158 thousand yen, he will receive 80% of the benefit:s.9 The eld-
erly age 60 and over try to adjust both social security retire-
ment benefits and wages in order to maxmize their total income
urder the constraint of the social security earnings test (Ito,
1983). Another reason is that with increasing age the incame
effect may daninate the substitution effect.

The retirement age is a transitional period characterized
by quitting the main lifetime job and possibly entering a new
typre of employment before formal retirement. Potential employ-
ers often tend to lower wages to the elderly because of the fact
that labor productivity on their part tends to decline due to
declining physical and/or job related skill, resulting in shorter
working hours and/or reduced job responsibilities. BAn increase
in the part-time wage is likely to have significant inﬂuenpe
on full-time and part-time workers.

Even though many companies have steadily increased the
mandatory retirement to at least age 6@, job opportunities of
the elderly remain low. The effective demand/supply ratio of

age 55 and over has been about 2¢% as campared to the general
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average effective demand/supply ratio (about 70% on average in
198@). After the mandatory or nommal retirement age,‘ few jobs
are available for elderly workers at prevailing preretirement
wages (Takayama, 1982). Unless they accept substantial wage
cuts, jobs are difficult to find. OConsequently, they may
chocse to remain unemployed and to receive unemployment benefits
or, if retired, social security retirement benefits (Ito, 1983).

Every individual has a different reservation wage which
will affect his/her retirement decision {Ben-Porath, 1973).
The availability of social security retirement benefits raises
the minimm acceptance wage of individuals sixty and over. These
guaranteed retirement benefits may also reduce the cost of being
unemployed. Under the condition of a mandatory retirement
system, employers will probably offer lower wages than the
elderly worker's acceptance wages (namely, reservation wages)..
The widening gap between the elderly worker's offer and the
employer's offer induces the elderly to leave the labor market
or to withdraw fram the main lifetime job when the unemployment
rate is high. Therefore job opportunities among the elderly
will dwindle during periods of higher or increasing unemployment
rates (Rones, 1983).

Workers substitute social security retirement benefits for

wealth in their portfolios of accumulated assets for the retire-
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ment period. Boskin (1977), Pellechioc {1979), Hurd and Boskin
(1984), and Mitchell and Fields (1984) maintain that social
security retirement benefits exert influence on the retirement
decision and will induce earlier retirement. Blinder, Gordon
and Wise (1980), and Hamermesh (1984), however, state the social
security retirement benefits cause the elderly under age 65 to
stay in the labor market longer because of an increase in de-
ferred retirement benefits.

As for Japanese studies, Takayama (1982) asserts that the
discouraged effect, due to lack of job opportunity, has a greater
influence on the retirement decision of the elderly than the
induced effect of social security retirement benefits. Ito
(1983) reports that social security retirement benefits are one
of the major factors which influence the retirement behavior of
elderly workers.

TABLE 1 shows that the incames of couples in their early
6@s in both rural and urban areas came fram earnings, non earn-
ings, and other sources. The ratios of incame fram social se-
curity retirement benefits to total incame before age 74 are
relatively similar for both rural and urban older couples. The
relatively high non-earning incame for aging couples in urban
areas campared to those of aging couples in rural areas reveals

that urban older couples accunulate assets for their retirement
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‘period. The older couples in rural areas rely more on social
security retirement benefits than those in urban areas after
the age of 75. The 1980 Population Census of Japan reflects
the fact that aging couples consider social security retirement
benefits less reliable than other incame in thé early stage of
the retirement period.

Ooncerning non-labor incame, the replacement rates were
48.8% in 1975, 52.9% in 1978, 54.9% in 198@, 55.9% in 1981 and
56.1% in 1982.10 Insufficient social security retirement bene-
fits for aging couples force individuals to accumulate wealth
during the working period for consumption during the retirement
period. Workers build up wealth in the form of real assets,
such as housing, as well as financial assets (stocks and bonds)
during the working period. Non-labor incame presents a proxy
variable for the wealth of workers. Unlike liquid assets such
as personal savings, non-labor incame may have a different im-
ract on the retiranent decision of the elderly.

If goods and leisure are camplements in the production of
canmodities for the household, individuals with a large con-
sunption of goods at one point in time in a cross-section frame-
work will consume larger amounts of leisure, holding other
things constant. In temms of jointness of leisure and goods

consumption, the study by Hamermesh (1984) provides a theoret-



ical model by using microdata, and its results tell the cample-
mentarity of leisure and goods consumption in household produc-
tion. This implicitly assumes we exclude the posgibility that
leisure is an inferior good. The study deals with household
savings in a cross-section framework.

Motivation for saving cames in several varieties, which
include the transaction, precautionary, speculative and bequest
purposes. These savings are interchangeable. The amount of
accunulated savings during the working period depends upon the
individual's expected retirement age, level of consumption,
and nunber of retirement years. Accumulated savings has an
influence on the retirement decision.

For the above-mentioned reasons and keeping cother things
constant, it is logically possible to have a positive relation-
ship between savings and labor force participation in a cross-
section, but a negative relationship in a time-series framework,
In other words, consumption and earnings are procyclical in a
time-series. Hence, it will difficult to oconclude that savings
and labor force participation have an inverse relationship in
a static and cross-section analysis.

The quality of education reflects the quality of human

capital, and influences the elderly in the decision to with~

draw fram the labor market. An increase in productivity provides
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people with an incentive to work more hours during the year, and
add further years of participation {Hanoch and Honig, 1983) and
a shorter retirement (Modigliani, 1986). An increase in the
quality of education not only improves job market prospects
through higher wages and better working conditions, but can also
influence the retirement plan regarding the main lifetime job,
by providing opportunities for and by widening accessibility to
new types of employment before complete withdrawal fram the labor
market during the transitionai period.

In addition to economic (namely, pecuniary return) influ-
ences, a changing social enviromment also affects the elderly
worker's retirement decision. Why is this?

Marital status and family structure may elucidate the
behavior of the labor force participation of elderly workers,
(Burkhauser and Turner, 1982; Hanoch and Honig, 1983; Duggan,
1984; Gustman and Steimnmeier, 1984). Family living arrange-
ments are important for personal well-being, as they help the
individual avoid isolation (Hughes and Gove, 1981).

Social pressure and tension are social envirormental fac-
tors. Crime, noise, population density and heavy traffic due
to urbanization cause tension to rise. A changing work envi-
roment involving new and unfamiliar technology caﬁses stress

in older workers. Stress is a major factor contributing to high
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‘blood pressure, heart disease, strcke, and other physical ail-
ments. Another category of workers exposed to stress are those
who have chosen high-risk jobs for high pecuniary returns, and
who tend to wear out faster than other workers (Frenkel, Priest
and Ashford, 19890). Jcb stress has psychologif_;al as well as
physical consequences. The monetary equivalant of the indirect
utility cost is a shortening of econamic activity in the life-
time. Social stress may lead to ooping strategies defined
by the use of alcohel and drugs, and this in turn may cause
secondary family and health problems. In the long run social
pressure and tension due to urbanization may have an adverse
impact on lifetime working efforts. The working effort in-
centives of the elderly are influenced by these factors. Hence
this study uses quantity of noise as a proxy of pressure and
tension variables.

The role of health factors in the labor force participa-
tion of the elderly cannot be ignored. There are three types
of health factors: institutional, envirormental and taste fac-
tors. Institutional factors largely depend upon the govern—
ment's budget allocations, which are based on costs and bene-
fits. Health improvement affects the working efforts of the
elderly (Rones, 1989; and Fuchs, 1984).

The main benefit of envirormental regulation is to improve
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human health. Individuals are often unaware of the ill effect
on health by envirommental pollution. A reduction in pollution
decreases illness and lowers the risks posed to human life.
Therefore an improved enviromment lengthens the working lifetime.
There is a clear link between envirommental pollution and tﬁe
decision to retire for health reasons, whether it be high-level/
short-term environmental pollution, or low-level/ long-term
pollution (Gerking and Schulze, 1981; and Cropper, 1981).

Lifestyle health habits such as cigarette smoking, alco-
holic consumption, diet, and medical care consunption have an
influence on health which clearly affects labor force partici-
pation (Wolfe, 1984). A lifestyle of risk-taking consumption
patterms exists at various incame levels (Rosen, 1981; and
Hausman, Ostro arnd Wise, 1984). The rational consumer may
act as a self regqulator by consciously opting for healthy
habits over urnhealthy ox'les.]'l
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Results

TABLES 2, 3 and 4 represent the results of the regression
analysis for three age groups (60-64, 65-69, and 7@ and over),
showing different status of economic activity and using a
logistic estimation model that contains findings on the economic
factors previcusly discussed. Raw coefficients appear on the
tables. The marginal effect is obtained fram the application
of equation 3 or 4. The variables are defined in the APPENDIX.

One striking aspect of the result of TABLES 2 throuwgh 4 is
that the variables of social security retirement benefits have
statistically significant coefficients in the full time, part
time and unemployed equations. The results of the social secu-
rity retirament benefits variable reveal that the probability
of retirement increases or labor force participation declines as
social security retirement benefits are raised. Estimated
elasticities of probability of retirement with respect to social
qecurity retirement benefits are -.4d (full time), -.01 (part
time) and .15 (unemployed) in age group 60-64, —-.39 (full time),
-.22 (part time) and .97 (unemployed) in age group 65-69, and
-.19 (full time}, -.01 (part time) and .92 (unemployed) in age
group 78 and over.'.12 A 1 percent increase in social security

retirement benefits will lead to approximately a .4% decrease in

full-time labor force participation among the age groups 60-64



and 65-69. The impact is much amaller within age group 7@ and
cver. The effects of social security retirement benefits on
part-time workers of all age groups are amaller than that on
full-time worers, indicating that the earnings test would be
less effective on part-time workers. The positive signs of the
unemployed on social security retirement benefits (SSRB) for all
age groups in column 3 support the analysis by Ito (1983). The
eligibility of both unemployment insurance benefits and social
security retirement benefits provides some of the elderly with .
an incentive to maximize both their entitled benefits by staying
in the labor market.

In the United States the literature in this field reveals
social security to be one of the major stimulants in the recent
rise for earlier retirement (Feldstein, 1974; Boskin, 1977;
Pellechio, 1979; Bould, 1980; Hurd and Boskin, 1984; and Mitchell
and Fields, 1984). However, there are counter argquments by
Blinder, Gordon and Wise (1980), and Hamermesh (1984). Social
security retirement benefits in Japan have clearly induced
elderly workers to leave the labor market at the age of eligi-
blity for benefits.

Another surprising result is that an increase in the unem-
ployment rate forces the elderly to leave the labor market in

Japan. In TABLES 2 through 4, the probabilities of reducing
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labor force participation among all age groups (60-64, 65-69,
and 7@ and over) of full-time and part-time workers are substan~
tially higher due more to the discouragement effect than to an
induced retirement effect resulting fram social security retire-
ment benefits. The results support the assumption by Takayama
(1982) that retirement among older workers is a consequence of
their having difficulty finding jobs. Bould (1988) reports the
major role of unemployment in the United States as campelling
workers to leave the labor market and to enter into early re-
tirement. Rones (1983) also discusses the case of the early
198@s in the United States. 1In Japan, the marginal effects of
unemployment on full-time work amorg all age groups are mxh
greater than those of the part—time work. A one percentage
point increase J.n the unemployment rate reduces the labor force
participation of full-time work by 4.1 percentage points {age
60—-64), 4.0 percentage points (65-69), and 3.0 percentage points
(79 and over) and of part-time work by .Zl percentage points
(age 60-64), .08 percentage points (65-69), and .01l8 percentage

). 13 pPeclining marginal effects of the un~

points (78 and over
employment rate on the unemployed are .98 percentage points (age
60-64), .46 percentage points (65-69) and .04 percentage points
(7¢ and over). This declining rate is attributable to two

causes. The elderly face the dilemma of discouragement while
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‘searching for jobs and the stigma of unemployment. Dwindling
job opportunities for the elderly during a pericd of increasing
wmemployment encourages them to exit the jcb market because of
the eligiblity of social security retirement benefits.

In TABRLE 2 of age group 60-64, the probabillity of full-
time work will increase as full-time male wages rise and decrease
while part-time male wages increase. An increase in full-time
male wages tends to reduce the probability of part-time work and
to raise the unemployed. The total marginal effect of full-time
male wages on the retired is 8.3 percentage points which means
that the retired among age group 68-64 tend to reenter the labor
market as full-time male wages rise by 1,000 yen. The marginal
effect of part-time male wages on the retired among age group
60-64 is positive, and the retired will be raised by 13.6 per-
centage points as part-time male wages rise by 1,000 yen. The
results of the total marginal effects imply that workers among
age group 6@0-64 are less sensitive to a reduction of social
security retirement benefits (earnings test) by an increase in
full-time wages than by an increase in part-time wages.

In TABLES 2, 3 and 4, part-time work (68-64), (65-69) and
(7@ and over) are positively affected by an increase in part-
time male wages. However none of the coefficients are statisti-

cally significant. The probabilities of reducing unemployment



because of an increase in part-time male wages are relatively
higher among all age groups -.705 (68-64), -.684 (65-69) and
~.755 (7@ and over), campared to those of full-time male wages.
In colum 1 of TABLES 3 and 4 the probability of full-time work
of age groups 65-69 and 78 and over would decrease by a rise
in full and part-time wages. Two reascns for the negative signs
are provable. One is the effect of the earnings test, and
the other is that the incame effect of those age groups dami-
nates the substitution effect as Hanoch and Honig (1983) discuss.

Generally, incame is often considered an indicator of eco-
nanic well-being. Hurd and Shoven (1982) examine the correla-
tion between the incame level of households and their wealth
accumulation. They find an inaccuracy of the indicator of
econamic well-being measured by incame and show stability of
wealth distribution. In ocolumn 2 of TABLES 2, 3 and 4, we find
that the logit coefficients of non-labor incame (a proxy variable
of wealth) are statistically significant and stable. BAn increase
in non~labor incame {econamic well being) reduces the probability
of part-time work.

Ooncerning the results of personal savings, at any given
age in the time of a cross-section framework workers will con-
sume less goods leisure and if they stay longer in the labor

market. OConsidering the jointness of leisure and good consump~
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tion, the positive logit coefficients reflect the camplementary
of leisure and goods consumption (Hamermesh, 1984) by the elderly
workers. Discernible marginal effects are, however, scanewhat
small and range .09l and .02 percentage points as the balance
of personal savings rises 1,000 yen per person.14

~ The signs of logit coefficients on education are all com-
patible with theory as well as the earlier findings by Duggan
(1984), and Honig and Hanoch (1985) as is the case in the United:
States. Among all age groups increased education tends to en-
courage the elderly to work longer regardless whether it is on
a full-time or a part-~-time basis. Hence the probablity of labor
force participation by the elderljr rises. Negative coefficients
of the unemployed in colunn 3 in all age groups are attributable
to a higher level of education, which makes it easier for the
unemployed elderly to find jobs; thus, the probability of unem-
ployment lowers. However only the coefficient of part-time
workers age 60-64 is statistically significant.

The logit coefficients of presence of spouse in all age
groups of full-time work are statistically significant at the
one-percent level of significance. These positively high prcba-
bilities suggest that elderly men with wives are better inte-

grated into their commmities as workers and/or have financial

responsibility for their spouses. Indeed, the total marginal
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effects on the retired by equation 4 are negative and substan-
tial: -1.00 (age 6@-64), -.73 (65-69) and -.73 (7@ and over).

A one percentage increase in the proportion of the population .
with the presence of a spouse raises the labor force partici-
pation of the elderly by .73 through 1.0 percentage points. The
results of an increase in labor force participation are congruent
with the study by Gustman and Steirmeier (1984) as is the case
in the United States.

The signs of logit coefficients on family structure are
consistent through all age Qroups and their labor states. As
for full-time work amorg all age groups, the coefficients on the
family structure have negative signs. BAn increase in the num-
ber of elderly living with their children and grandchildren
lower the probability of participation by the elderly as full-
time workers in the labor market. The elderly living with a
one or two generation family seem to have less financial res-
ponsibilities and tend to reduce econamic activity as full-time
workers in the labor market. The positively high probability
of family structure in the second column {part time) among all
age groups suggests that the family structure influences elderly
workers to spend a considerable amount of time in the interme-
diate state as part-time workers before entering camplete

retirement.
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As regards the tension variable, the results of its logit
coefficients of the tension variable are campatible with this
study's hypothesis. In general, an increase in tension de-
creases the probability of full-time and part-time work, as well
as the number of unemployed, namely, the labor force partici-
participation of the elderly. As for the unemployed in column
3, these probabilities, relatively high when campared to full
time and part time, show a negatively increasing rrobability
with age and imply that the number of unemployed elderly de-
creases as age rises. These marginal effects suggest that an
increase in tension by a 1 percentage point change lowers un-
employed by .34 percentage points (age 60-64), by .74 percentage
points (65-69) and by .45 percentage points (70 and over). In
column 1, an increase in tension decreases the rrobability of
full-time work among all age groups. The marginal effects are
-4.1 percentage points (age 60-64), -5.0 percentage points (65-
69) and -3.5 percentage points (79 and over). The impact of
tension on full-time workers in temms of marginal effect is much
larger than on the unemploved. Moreovér, the rise in tension
campels the elderly to withdraw fram the labor market, namely,
into retirement. A one percentage point increase in tension
raises the probability of retirement by 4.4 percentage points

(age 69-64), 5.5 percentage points (65-69) and 3.9 percentage
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points (70 and over). The results show that tension inversely
influences the working effort and shortens the econamic activity
in the lifetime.

Poor health not only limits the amount of work {Hanoch and
Honig, 1983) but can also cause loss of employment. The results
of this study show how elderly workers respond if the predicted
life expectancy (a proxy measure of health guality) rises. The
logit coefficients of the life variable in colmnr: 1l in TABLEs
2, 3 and 4 mean that the probability of full-time work will in-
crease as the predicted life expectancy rises. The results are
congruent with the report of Honig ard Hanoch (1985) that health
limitations indicate an adverse influence on the work effort of
the eiderly. There are suggestive positive signs in column 3
of TARLES 2, 3 and 4 that the probability of unemployment would
seem to rise, as a result of staying in the labor market as long
as the health condition allows, although the logit coefficient
is statistically significant in only one age group (68-64).
Interestingly, the results of the marginal effect for the re-
tired age are negative: -.132 (age 60-64), -.@15 (65-69) and
~-.408 (70 and over). These negative signs are campatible with
the findings by Gustman and Steinmeier (1984 and 1985) as is
the case in the United States. As long as the health condition
allow the elderly to have econamic activity, they tend to work

longer and/or reenter the labor market.



Conclusion

The major finding in this study of Japanese elderly workers
is that their retirement decision is mainly determined by un—
employment and social security retirement benefits. Discern-
ible wage and health effects on the retirement decision of
elderly workers are weak.

Rapid progress in social security programs has had the ef~
fect of discouraging elderly workers fram staying in the labor
market when they became eligible for social security retirement
benefits. The qualitatively consistant results of this study
swagest that the impact of social security retirement benefits
on full-time workers among the age groups 6@-64, 65-69, and 70
and over is much greater than that on part-time workers. The
gocial security retirement benefits would, however, seem to
increase the probability of the elderly unemployed in Japan.

One surprising and important result of umemployment is
that the probability of a reduction of labor force participation
among all age groups (6@-64, 65-69, and 790 and over) of full-
time workers is substantially higher. This is due to the dis-
couragement effect. Moreover, the marginal effects of the un-
employed on full-time workers among all age groups (ranging 3.0-
4.1) are much greater than that of part-time workers (ranging

ngl - OEB)I
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These results suggest that unemployment insurance benefits
and social secucurity retirement benefits tend to prolong the job
sea.fch for those elderly eligible for both benefitss.1 > The large
exit fram the labor market is attributable mainly to social secu~
rity retirement benefits and dwindling job opportunities for the
elderly.

An increase in part-time wages would decrease the proba—
bility of the elderly unemployed. Higher wages mean higher in-
cane, and an income effect would seem to daminate the age groups
(65-69, and 70 and over) of full time workers. High and positive
probability indicates that the elderly with spouses tend to have
full-time work. The elderly living with a one or two generation
family in the labor market seem to lower full-time work activity
and to raise part-time work activity.

It would be inappropriate to conclude this study without
emphasizing the tension and health influences on the retirement
decision of elderly workers durmg the transitional pericd. The
results confimm that an increase in tension has an adverse effect
on working effort and shortens the econamic activity of the
elderly. An improvement of health quality raises the proba-
bility of full-time work by the elderly.

A popular proposal to expand job opportunities for the eld-

erly as well as to reduce the current deficiency in social secu-
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rity retirament funds is to raise the mandatory retirement age.

If the high unemployment rate of those age 60 and over persists,
the high rate will imply that the elderly are trying to stay in
the labor market. An increase in job opportunities for workers
by govermment initiative and/or supervision might be effective
Another way to encourage individuals to remain in the labor
market could be by a reduction of the social security taxefor
workers over sixty and/or an increase in the age of eligibility
for social security retirement benefits.

We must learn to value and utilize the long-cultivated
assets - their experience and their knowledge - of the elderly.
This would be accomplished by expanding the opportunities of the
elderly by helping them not to withdraw campletely fram the labor
market when they became eligible for social security retirement
benefits. This study examines the influence on retirement pat—
terns among the different age groups of elderly workers in vari-
ous work states. Changes in labor force participation among the
elderly depend upon the complex interactions of various factors.
To urderstand the labor market in Japan of the elderly and their
econcmic activity, more studies of this type are required in
order to predict the behavioral patterns which influence the de-
cision of the elderly to retire. Only then can the proper socio-

econcmic and health-related policy action be implemented.



NOTES

* I am indebted to Michael Grossman, Robin Carey, M. Anne
Hill, Marjorie Honig and Tadashi Yamada for their helpful com-
ments on the first draft of this paper. However, the views
expressed in this study are the sole responsibility of the au-
thor. Earlier draft of this research was presented at Rutgers
University (February 1986), and at the Eastern Economic Asso-
ciation 12th Annual Convention (April 1986).

1 White Paper of Labor, Showa 58 Nenban, 1983, p.69. Under
this law, the ratio of the elderly workers (55 and over) has
been gradually increased 5.8% in 1979, 6.2% in 1980, 6.6% in
198]1 and 6.9% in 1982,

2 White Paper of Labor, Showa 58 Nenban, 1983, pp.66-70.

3 The National Pension is for sel f-employed workers.
4 See Yamada, Yamada and Chaloupka (1985) for a similar
method.

5 We await the availability of individual data for further
insight into the retirement behavior of individual elderly in
Japan. Obtaining micro-based data is extremely difficult unless
a researcher is affiliated with Japanese goverrment agencies.

See the advantages in using grouped data as described by
Cain and Dooley (1976), Link and Settle (1981), and Duggan (1984),
and the disadvantages by Dooley (1982), and Greenlees and
Zieschang (1984).

6 Japan is administratively divided into forty-seven pre-
fectures, of which one carries the suffix To, one carries Do,
two carry Fu and forty-three carry Ken. Each prefecture is
further subdivided into Shi(city) and Gun(rural county). Gun
is further subdivided into Cho(town) and Mura(village). This
study of urban areas refers to Shis(cities) in Japan.

7 The definitions of full-time work, part-time work and
the unemployed refer to the 1988 Population Census of Japan
(pp.XI-XXI) and Year Bock of Labor Statistics (pp.310-313).
"'Employed' persons refer to all persons who did any work dur-
ing the week before the census date for pay or profit, such as
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'wage, salary, allowance, business profit, etc, as well as per-
sons who had a job or business but did not work at all during
the week before the census date because of vacation, illness,
bad weather, labor dispute or personal reasons.” Major sub-
divisions of "employed" are "persons mainly working or mostly
worked" and "persons secondarily working or working besides
doing housework". There are no specification of working hours
and weeks in terms of "person mainly working" and "persons sec-
ondarily working" in the 1980 Population Census of Japan and
Year Bock of Labor Statistics. This study refers to "persons
mainly working" as full-time workers and "persons secondarily
working" as part-time workers. The definition of the unemployed
is that "'Unemployed' persons refer to those who had no job but
were able to work and actually seeking a job during the week
before the census date".

8 Full-time male wages are "scheduled cash earnings (contract
cash earnings, excluding overtime allowance, which means the
allowances paid for overtime work in working days, holiday work,
night work, night or day watch)" divided by schedule hours (the
nunber of hours actually worked between the starting and termi-
nating hours of employment determined by work regulations of the
establistment), deflated by cost-of-living in 1980.

There are no statistics for part-time male wages in Japan.
However there are good statistics on part-time female wage rates.
The study utilizes the data of part-time female wages from the
Wage Census 1980. To estimate part-time male wages, part-time
female real wage is first regressed on years of tenure by female
part-time workers, a square of years of tenure by female part-
time workers, and famle education level (the ratio of the
number of graduates fram senior high school, junior college,
koto-sermon gakko, senior college and university graduates, to
junior high school graduates who camplete the nine-year compul-
sory education), using generalized least-squares technique (GLS).
Then, the estimated coefficients are applied to the relevant
male variables to predict the part-time male wage rates. See
Gustman ard Steimmeir (1982) for the similar issue.

9 Unlike the United States, the elderly in Japan could for-
mally start to receive social security retirement benefits at
age 64 for men and 55 for wamen up till 1985. Those with a
spouse present are entitled to receive an additional resource
for the family (15 thousand yen a month fram the Welfare
Pension). Most of the elderly do not have dependent children
at this age. In 1986, the age of entitlement will be raised
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to age 65 for men and 68 for women, with carefully graduated
adjustments until the year 2g6@.

10 Source: "Family Incane and Expenditure Survey," 1951-1983,
Statistics Bureau of Prime Minister's Office. "National Incame
Calculation,” 1965-1983, Economic Planning Agency. "“Annual
Econamic Statistics," 1966-1983, Bank of Japan. "Social In-
surance Agency Annual Report," 1965-1983, Social Insurance
Agency Japanese Goverrment.

11 The predicted health variable is used employing a GLS
mathod as follows:

InLIFE = F(CARE, MISO, POLLUTION, INSPECTION, SANITATION,

NUTRITION, CIGARETTE, EDUCATICN).

LIFE is male life expectancy as a proxy measure of health
quality. CARE is expenditure of medical care per household of
1,000 yen in cities in 1988. MISO is a Japanese salty paste, a
typical daily diet per household of 19%g in cities in 198@.
POLLUTION is quantity of sul furous acid gas ppm and suspended
particulates mg/m® in urban areas in 198@. INSPECTION is inspec~
tive facilities of enviromment sanitation per 1,00@ persons in
198@8. SANITATION is inspective facilities of food sanitation
per 1,009 persons in 1986. NUTRITION is total persons given nu-
trition guidance per 1,000 persons in 198¢. CIGARETTE is expend-
iture of cigarette consumption per person aged 18 and over, of
1,000 yen deflated by cost-of~living in 1988. EDUCATION is the
ratio of the numnber of graduates fram senior high school, junior
college, koto-sermon gakko, senior college and university gradu-
ates who camplete the nine-year campulsary education in '198@.

See also related issues Liu (1979), Cropper (198l1), Gerking
and Schulze (1981), and Rosen (1981}.

12 All elasticities are camputed at the point of the means of
each of the independent variables.

13 The marginal effect is cbtained fram the application of
equation 3 or 4.

14 The results using lagged personal savings are also quali-
tatively consistent with this finding.

15 The stated period of unemployment insurance benefits is
300 days and in addition an extension is allowed fram 690 days
to a maximm 90 days under the condition.
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source of Incane of CQlder Jouple Households with
Wife 2ge 6@ and over

RURAL

Household Social Earning Non earning Other
age security (%) incame (%) incane (%) (%)
under 6@ 7.237 B86.582 1.159 4,589
69-64 26.768 68.766 1.273 3.954
65-69 37.598 57.180@ 1.156 4.075
79-74 49.809 42.008 1.532 6.651
75-79 57.204 29.217 2.273 11.306
8@-84 61.732 19.462 2.921 15.885
85 and over 68.577 11.145 3.139 17.139
URBAN

Household Social Farning Non earning Other
age ¢ security (%) incame (%) income (%) (%)
under 60 6.238 85.467 2.967 4.356
6B-64 29.857 64.356 3.242 - 2.406
65=-69 4¢.112 53.160 4.067 ‘ 2.60@5
78-74 50,018 39.152 5.894 4.776
75=-79 52.939 29.39%4 8.639 8.831
80-84 53.028 22.994 11.401 13.212
85 and over 54.612 16.151 13.593 15.186

Note: Non earning incame is rent, interest, divindend and insur-
ance. Other is welfare, remittance and other livelihood protec-
tion. Source: "198¢ Population Census of Japan," Office of the
Prime Minister, Bureau of Statistics.



TARLE 2
Labor Supply of the Elderly Workers
Age 60-64
Independent le(P£f/pr) 1n{Pp/Pr) 1n(Pu/Pr)
variable full time part time unemployed
( 68-64 ) ( e0-64 ) ( 60-64 )
Full-time male 3.506%* ~7.941* 0.661*%*
wage(60-64) (9.29) (3.53) (3.34)
Part-time male -@.844%*% 2.152 -3.785
wage(60-64) (@.37) (3.79) (.44)
Unemployment = =2@.473%%* =15.167%%* -@3.589
(2.84) (5.39) (3.18)
SSRB ~1.,567E=3%** =1.424E=-3%** 3.718E-3%*
(3.27E-3) (@.52E-3) (@.30E-3)
Non-1labor 1.619E=3%** =2.451E-3%* 3.180E-3
inccme (B.57E=3) (1.08E-3) (9.63E-3)
Personal 4.198E-3 @.345E=3%* J.225E=3%*
savings (0.099E~3) (d.16E-3) (3.10E-3)
Education @.191 2.089%* -3.404
(60-64) (@.42) (@.77) (3.47)
Presence of T BT e dek -2.784 -2.453
spouse (60-64) (1.45) (3.13) (1.66)
Family =1.349*%* 2.889%* -1.219
structure (9.63) (1.27) (@.75)
Tension «@,264%* -@3.142 -3,254*
(@.11) (@.19) (3.13)
Life {1n) 2.854 -9,846 11.181%*
{3.92) (7.31) (4.34)
Intercept -15.497 43,521 =48.037**
(16.92) (31.63) (18.72)
F-statistic 28.08 12.19 12.52 .
R-squared g.209 a.79 7.80

e
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Stardard Errors are in parenthese. Asterisks represent sig-
nificant levels of logit coefficients as follows: *** 99%
level, ** 95% level, ard * 90% level for a, two-tailed test.
A {1n) next to a variable indicates the natural logaritlm of
the variable.
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TABLE 3
Labor Supply of the Elderly Worker
Age 65-69 ,
Independent le(Pf/Pr) 1n(Pp/Pr) 1n(Pu/Pr)
variable full time part time unempl
{ 65-69 ) ( 65-59 ) ( 65-59 )
Full-time male -0.285 -g.151 -3.222
wage(65 and over) (@.28) (3.47) (9.36)
Part—time male -0.218 3.282 ~@.684%*
wage(65 and over) (.23) (©.44) (@.28)
Unemployment  —16.67@%%* -14.032%* 1.211
(3.15) (5.84) (3.72)
SSRB ~1.354F-3%** =1 .509E=3** 3.64PE-3%
(8.328-3) (@.57E-3) (9.37E-3)
Norn=labor 3.473E=3 -@.160E-2 1.463E-3**
incame (9.56E-3) (@.10E~-2) (0.62E-3)
Personal B 254F-3%** @.423E~3%* .248E=3%*
savings (9.09E-3) (2.16E-3) (9.11E-3)
Education 2.832 3.224 -@.207
(65 and over) (3.56) (1.21) (7.66)
Presence of 3.120Q%%* 3.892%%% 2.819%**
spouse (65-69) (9.56) (8.99) (.65)
Family -3.775 1.853* =2.,52]1%**
structure (@.65) (1.29) (2.83)
Tension -3.236* -@.285 —3.321%*
(2.12) (9.20) (@.15)
Life (1n) ' 9.897 -6.387 5.342
(4.24) (7.69) (4.89)
Intercept ~-1.103 22.217 -28.114
(18.16) (32.91) (28.91)
F-statistic 22.78 14.16 15.38
R-squared 2.88 2.82 .83
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Standard Errors are in parenthese. BAsterisks represent sig-
nificant levels of logit coefficients as follows: *** 993
level, ** 95% level, and * 90% level for a two-tailed test.
A (1ln) next to a variable indicates the natural logaritlm of
the variable.
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Labor Supply of the Elderly Workers

Age 70 and @ver

160

Independent le(P£/Pr) 1n(Pp/Pr) 1n{Pu/Pr)
variable full time part time unemployed
(70 and over) (7@ and over) (76 and over)
Full-time male -.6@9** -@3.613 g.a17
wage(65 and over) (9.24) (0.47) (9.48)
Part-tine male ~g.216 a.927 -3.755*
wage(65 and over) (6.21) (0.44) (2.38)
Unemployment =14.63Q0%** -14.198%* -1.367
(2.91) (6.11) (5.36)
SSRB -@.797E=3%* -@.851E-3 1.9017E-3*
(@.30E~3) (0.62E-3) (9.55E-3)
Noirlabor 0.297E-3 =2.948E~3%** 1.413E-3*
incane (0 .46E-3) (?.95E~3) (2.79E-3)
Personal @.398E=-3%** B.735E=3***% @.534E-3%**
savings (0. 08E-3) (9.16E-3) (9.14E-3)
Education g.210 @.888 -7.628
(65 and over) (@.49) (9.99) (2.93)
Presence of spo~ 3.892%%* -3.126 2.087
use(79 and over) (1.16) (2.48) (2.92)
Family -9.931 1.682 ~4.633%**
structure (3.59) (1.14) (1.21)
Tension -@.176* -3.010 =3.407%%
(2.10) (0.19) (@.19)
Life (1ln) 8.194%* 6.461 5.928
(3.84) (8.49) (6.91)
Intercept =37.743%* -28.401 -30.432
(16.38) (34.33) (29.44)
F-gtatistic 27.03 12.@5 23.17
R-squared g.90 8.79 2.88




Standard Errors are in parenthese. Asterisks represent sig-
nificant levels of logit coefficients as follows: *** 99%
level, ** 05% level, and * 99% level for a two-tailed test.
A (ln) next to a variable indicates the natural logaritlm of
the variable.

16l
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APPENDIX

Variables in the Equation

Mean Values and (Standard Deviations)

Variables age group aje group age group
60-64 65-69 7¢ and over
Full-time male @.707 9.562 @.293
Worker (Pf) (@.950) (9.956) (@.246)
Part-time male @.012 2.918 g.m9
Worker (Pp) (@.004) (©.006) (@.806)
Unemployed 0.870 9.043 @.013
(Pu) (@.015) (©.009) (@.004)
Retired (Pr) @.211 6.377 @.675
(@.049) (9.955) (0.249)
Full-time @.924 2.840 @.837
Male Wage (6.117) (@.990) (9.099)
Part-time @.571 2.623 9.624
Male Wage (2.963) (8.979) (2.979)
Unemployment 2.827 g.a627 0.927
(9.907) (7.007) (2.9007)
SSRB 1158.81 1157.56 1155.08
(63.293) (62.285) (62.962)
No-labor 196.088 196.986 196.262
Income (72.843) (72.877) (72.203)
Personal 1752.95 176@.50 1765.83
Ssavings (319.81) (318.33) (316.76)
Bucation 3.374 #.310 3.369
(9.994) (B.281) (2.080)
Presence of @.921 g.897 9.756

Spouse (8.015) (@.933) (3.015)
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Mean Values and (Standard Dewviations)

Variables age group age group age group
60-64 65-69 7@ and over
Family 2.150 ©.150 @.151
Structure (@.054) (9.955) (2 .054)
Tension 2.097 2.906 a.2a7
(B.133) (2.133) (3.135)
Life 4,299 4.299 4,299
(0.004) (9.004) (2.004)

Full-time male worker (Pf) — Proportion of full-time male
workers aged 60-64, 65-69, and 70 and over in cities in 1980
for age groups 60-64, 65-69, and 78 and over respectively. See
FOOTNOTE 7.

Part-time male worker (Pp) —- Proportion of part-time male
workers aged 6@-64, 65-69, and 7@ and over in cities in 1988
for age groups 6@-64, 65-69, and 7¢0 and over respectively. See
FOOTNOTE 7.

Unemployed (Pu) — Proportion of male unenployed aged 6@-64,
65-69, and 70 and over in cities in 1980 for age groups 60-64,
65-69, and 70 and over respectively. See FOOTNOTE 7.

Retired (Pr) — Proportion of retired aged 60-64, 65-69, and 7¢
and over in cities in 1980 for age groups 60-64, 65-69, and 7@
and over respectively. See FOUINOTE 7.

Full-time male wage -- hourly full-time male wage aged 60-64,
one thousand yen deflated by cost of living in 1980, for age
group 6@=-64. Hourly full-time male wage aged 65 and over, one
thousand yen deflated by cost of living in 1980 for age groups
65-69, and 79 and over. See FOOTNOTE 8.
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Part-time male wage -- Hourly part-time male wage aged 69-64,
one thousand yen deflated by cost of living in 198@ for age
group 6@-64. Hourly part-time male wage aged 65 and over, one
thousand yen deflated by cost of living in 1989, for age groups
65=-69, and 7@ and over. See FOOTNCTE 8.

Unemployment -- Proportion of total labor force aged 15 and
over, unemployed, in cities in 1980 for all age groups.

SSRB —-- Average of annual social security retirement benefits
for a retired person, in one thousand yen deflated by cost of
living in 1988, for all age groups.

Non-labor incame —— Non-labor income: interests, dividends, and
rent, per person in houshold sector in one thousand yen deflated
by cost of living in 198@ for all age groups.

Personal savings -- The balance of personal savings per person
in one thousand yen deflated by cost of living in 198¢ for all

age groups.

Education -- Proportion of male aged 60-64 with at least a
senior high school education in cities in 1988 for age group
6@0-64. Proportion of male aged 65 and over with at least a
senior high school education in 1980 for age groups 65-69, and
78 and over.

Presence of spouse -- Proportion of male aged 60-64, 65-69, and
70 and over living with wife in cities in 1980 for age groups
60-64, 65-69, and 70 and over respectively.

Family structure — Proportion of elderly family living with
two or three generations together in cities in 198d.

Tension -- A percentage change in camplaints received by windows
for public nuisances (noise pollution) of local public bodies
in 1984.

Life —— Predicted life expectancy as a proxy measure of health
quality. See FOOTNOTE 11.
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