necessarily to a solvent system.

The structure of the paper is as follows. Section 2 provides a brief picture of
retirement programs in Japan. Section 3 presents the base model used for analysis. Section
4 describes the simulation methodology and issues that arise to Japan. Section 5 presents

simulation results and discusses their policy implications. Section 6 conciudes.

2. Institutional background

2-1 Public pension plans

The principal program for private sector employees in Japan is the
Kosei-Nenkin-Hoken (KNH), which covers about 85 percent of all employees. Government
employees, private school teachers, and employees in agriculturefforestryffishing
organizations are covered by special programs provided by Kyosai-Kumiai (mutual aid
associations), but those programs have almost the same structure as the KNH. Thus our
analysis of public pensions in this paper mainly focuses on the KNH, and ftreats
Kyosai-Kumiai members as KNH members.

The KNH operate a two-tier system. One pays flat-rate Basic Pension (Kiso Nenkin)
benefits, which are applied to all residents: not only employees but also the self-employed
and unpaid family workers. Full Basic Pension benefits paid to those with 40-year
contributions are about 67,000 yen per month. The other pays earnings-related benefits,
which are only for private and public employees. Those benefits are calculated as the
“career average monthly earnings” * the number of contribution years * the accrual rate
{(which differs by birth year). Both benefits are inflation-indexed every year in terms of
consumer prices, and adjusted for wage growth every five years®.

The “normal” eligibility age for full KNH benefits — both flat-rate and earnings-related
components — had been 65 years old until 1999, but one could get full benefits at age 60 if
he/she retired and stopped working at that age. Since 2000, however, the eligibility age for
the flat-rate benefits is to be raised by one year every three years. And since 2013, the
eligibility age for the earnings-related benefits will also be raised by one year every three
years. These two steps of increasing the eligibility age have been called for by the 1994 and

2000 Reforms. If they are implemented as scheduled, men who were born in 1961 and later

expected the fertility rate to smoothly recover to 1.61 by 2050.
2 This wage indexation was abolished in the 2000 Pension Reform. The current system has
the price indexation only.



and women who were born in 1966 and later will receive no pension benefits until age 65.

It should be also noted that a KNH recipient, who keeps working during ages 60 and
64, can receive reduced KNH benefits subject to an earnings test. This scheme, which is
called as the Zaishoku Pension, is roughly equivalent to the “early” retirement system in
many other OECD countries. If monthly earnings are below 220,000 yen, pension benefits
are reduced by 20 percent. If they are above 220,000 yen, the marginal tax rate is 50 percent.
For high-salaried elderly workers who earn more than 370,000 yen a month, the marginat tax
rate is 100 percent. One has to pay KNH contributions as long as he/she keeps working,
although he/she can expect an increase in future pension benefits.

Contributions are based on the employee’s monthly standard earnings and shared
equally by the employee and employer. The total contribution rate for the KNH Pension —
covering both the flat-rate and earnings-related components — is currently 17.35 percent,
meaning that an employee and employer contribute 8.675 percent each. Afemale employee
pays premiums at the same contribution rate, while a dependent housewife does not need to

contribute.

2.2 Other income support

Unemployment insurance adds temporary income support to retired employees. In
many cases, an individual who reaches age 60 leaves the firm where she/he has been
working, and starts to receive KNH benefits. At the same time, it is normal to apply for Ul
benefits when quitting one’s previous job, regardless of one’s wish to find a new job. Ul
benefits for those of age 60 to 64 replace 50-80 percent of wage earnings at age 60 for 300
days at most. Thus, there are many cases where the total replacement rate — adding KNH
and Ul benefits together — is effectively more than 100 percent of income at the first
retirement age, probably reducing the incentive to work. Under a new law effective as of April
1998, however, an individual cannot receive Ul and KNH benefits at the same time; as long
as one is receiving Ul benefits, one has to postpone receipt of KNH benefits.

Another income support that potentially interacts with public pension programs is the
wage subsidy to elderly workers (referred to as the WS below). This program was introduced
in 1994 as a part of the public employment insurance scheme to replace the aforementioned
Ul benefits. The WS, which is equivalent to 25 percent of the current wage, is provided to an
employee — subject to a certain wage ceiling — on condition that he/she is 60-64 years old and
hisfher wage earnings are tess than 85 percent lower than his/her pre-retirement wage at age

60.



This WS program is independent from the public pension scheme, but its economic
implications are similar to those of the Zaishoku Pension. Both programs are applicable to
the same age group (aged 60-64) and subject to certain earnings criteria. The WS can be
treated as a “negative” premium in calculating social security incentives. The WS equivalent
to 25 percent of wage earnings well exceeds the employee’s share of KNH contributions
(8.675 percent). The combination of the WS and pension premium thus would add to an
individual's net pension wealth, although it may not be enough to offset the negative effect

from postponing receipt of pension benefits.

2-3 2000 Pension Reform

The 2000 Reform incorporated measures to lower contributions paid by future
generations, making it inevitable that the eligibility conditions and benefit system would
become less generous than scheduled in the 1994 Pension Reform. In particular, the 2000
Reform called for:

- a 5% reduction in earnings-related benefits,

- agradual increase in the eligible age of the earnings-related benefits to 65 from 60 since
2013 (in addition to the already-scheduled increase of the eligibility age to 65 from 60
during 2000 and 2013 called for by the 1995 Pension Reform),

- abolishing the wage indexation for pension benefits,

- applying an earnings test for KNH bensfits to high-salaried workers who are 65 years old
and above, and

- arise in the ratio of the subsidy from the centrai government to one-half from the current
one-third of Basic Pension benefits (without referring to any specific tax reform).

If these proposals are implemented as scheduled, the final contribution rate for KNH
will be eventually pushed up to 25.2 percent (from the current 17.35 percent) in contrast to
the previously scheduled 34.5 percent. And the pension fund, which amount to 144 trillion
yen at the end of fiscal 1999, will not be exhausted over the next fifty decades and more.

However, the risk that this 2000 Reform fails to raise sustainability of the overall social
security scheme is high, because the Reform depends on the seemingly optimistic
estimations of population growth and rosy macroeconomic forecasts. Indeed, several
simulations conducted by private think-thanks and researchers show that the pension fund is

likely to turn into a deficit by 2050, with more realistic assumptions about fertility rates,



interest rates, and inflation rates®.

3. Base Model

3-1 Data Source

Our analysis is based on the Survey on Labor Market Participation of Older Persons,
which was conducted in October 1996 and published in December 1987 by the Ministry of
Labor. The survey covers men and women of aged 55 to 69 who were employees, company
executives, self-employed, and not working. Our analysis centers on those who used be
employees at age 55 and had been working until 1996. The size of the sample we use for
analysis is 4,141 out of 21,219 in the survey.

The major problem is that the data from this survey are cross-sectional and not
longitudinal. What we know from the survey is an individual's age, current working status,
wage income, pension benefits, and so on at the survey date. The survey asks each
individual what Kind of firm (industry and size) he/she was working for at 55, whether and
when he/she would face mandatory retirement, and when he/she wanted to retire (if working
at the time of the survey). However, any other longitudinal information, including wage
profiles and the actual date of retirement, is not available: what we know from the survey is
just whether an individual was retired or still working in the survey year of 1396. Mareover,
data on an individual's background, such as education, and family situation, are limited.

The most important quantitative information available from the survey relates to an
individual's current wage earnings and his/her social security and other benefits, on which
our incentive calculations are based. It is, however, difficult to capture the diversity of
incentives in employer-based pension policies, and information about lump-sum retirement
benefits is not avaitable. Moreover, answers about the category and amount of benefits
seem at times to be unreliable, probably due to inaccurate and/or limited knowledge among
respondents about social security programs. We estimate the “theoretical” value of social
security benefits based on projected wage profiles, and make some adjustment if the

discrepancy between “theoretical” and “actual” figures is too large to be ignored.

3-2 Cohorts in focus

To estimate the impact of pension reforms on retirement decisions and assess its

3 See a policy report released by Seisaku Koso Forum (February, 2001), “Towards the



financial implications, we limit our sample to those who were working at age 55. We use
“muitiple birth cohorts™ that is, fifteen birth cohorts of ages 55-69 in survey year 1996. This
is because the sample size of a single birth cohort is very small (around 400). Individuals who
are older than age 55 in 1996 are “de-aged” back to age 55 by being given the projected
earnings history (which is discussed in the next section) and other characteristics they had at
age 55 (which is known from the survey).

Two things should be mentioned about spousal issues. First is how to obtain spousal
information, which is needed to calculate family social security wealth (SSW) and other
incentives to retire. Matching can be completely made if a spouse is 55-69 years old, since
she or he is included in the sample and her or his information is available from the survey®. If
a spouse’s age is below 55 or above 69, however, we cannot know anything about her or him.
We exclude the latter type of individual — whose ages tend to be close to 55 or 69 in most
cases — from the sample. We believe that this adjustment has no substantial impact on the
results, because we “de-age” the observations aged 56 years and over back to age 55 and
the average age difference between husbands and wives are in accordance with the national
average.

The second is how to avoid spousal double counting. If both a husband and his wife
are included in the sampie cohort, we would have their SSW twice in the sum. We will solve
this problem by including only men and single women in the analysis and incorporating all
benefits received by married women {both from their own work and their husbands’) in the
calculations for the husbands®. The sample, after adjustment, consists of 8,101 people —

3,489 couples, 548 single male workers and 575 single female workers

3-3 Earnings Projections

Backward and forward projections of wage earnings are required to analyze the
impact of social security incentives on retirement decisions. With limited longitudinal
information, our projections of the age-earnings profiles depend largely on the

cross-sectional data. Also, we use information from the Wage Census to complement

Pension Reform,” for example.

* The question sheets of the survey are sent to randomly selected households which have at
least one household member aged between 55 and 69, and everyone aged between 55 and
69 in the surveyed households is requested to fill in the sheet and send it back to the office.
Thus, for example, in the case of a couple of a husband aged 65 and his wife 63, both are
included in the survey, whereas in the case of a husband 55 and his wife 53 only the husband
is included. We exclude the latter type of couples from the sample.

> We also exclude women whose husbands seem to have been dead.



reported individual characteristics observed in the survey. To summarize our methodology,
we use: (1) current wage earnings as a benchmark, (2) average age-wage profiles obtained
from the Survey for the ages 55-68, and (3) cohort-specific age-earnings profiles in backward
projections starting the age 55 and below obtained from the Wage Census.

For earnings projections for the ages 55-69, we rely on average wage growth rates
observed from the survey because cohort-specific information is not available. To calcuiate
average wage growth, we regress the logarithm of monthly earnings (for males and females,
separately) on an individual's age, experience of mandatory retirement, job categories, firm
size at the employee’s age of 55, whether a private or public employee at 55, and residential
areas. All independent variables are dummies.

Based on this regression, we create each sample’s earnings profiie for the ages 55-69
using the reported current wage earnings as a benchmark. The wage growth rate is thus set
to be the same for each individual: it is calculated by taking the difference in parameters on
the two subsequent age dummies. The timing of mandatory retirement, which is in most
cases 60 years old, is important in projecting the earnings profile. We assume that one will
face mandatory retirement at 60, regardless of their will to go to secondary labor markets.

To construct earnings histories before age 55, we use age-earnings data from the
Wage Census, which is conducted and published every year by the Ministry of Health, Labor,
and Welfare. The Wage Census provides average age-wage profiles by industry, firm size
and educational background. We project wage earnings backwards using estimated
eamnings at 55 as a benchmark and the cohort-specific wage curve.

Based on those earnings projections, we compute SSW (Social Security Wealth) and
two kinds of incentive measures: PV (Peak Value) and OP (Option Value) at each age for
each individual. The technical problem here is how to deal with multiple retirement income
programs: KNH, U1, and Zaishoku benefits. In the previous study® (Oshio and Qishi [2002]),
we captured the role of multiple retirement programs by creating weighted average incentive
measures that incorporated all possible pathways to retirement. We cannot allocate workers
across multipie programs based on these weights, since benefits are linked to their wage
profiles. Instead, we use the weights to compute the weighted average of sach program’s

benefits.

® See Takashi Oshio and Akiko S. Qishi, “Social Security and Retirement in Japan: An
Evaluation Using Micro-Data,” Social Security Programs and Retirement around the World,
ed. by J Gruber and D. Wise, The University of Chicage Press (2002).



3-4 Model estimates

In this section, we describe the empirical framework for regression anaiysis on the
impact of social security on retirement. We first have to estimate each sample’s previous
working/retirement status, since our survey tells us only whether each sample is retired or not
in the survey year of 1996. Hence, we first explain how to buiid up the “guasi-longitudinal’
data; then we address the reduced form models of retirement decisions.

To estimate models for incentive measures we select from the survey the individuals
who were working at age 55 and are expected to have kept working until 1995, one year
before the survey year. We apply the probit models to them to explain their retirement
decisions in 1996; whether to keep working or to retire.® The main problem of our analysis is
that we cannot exactly identify those who were working in 1995, due to a lack of longitudinal
information. Hence, we first assume that those who were working in 1986 were working in
1995, too. And for those who were already retired, we only use those whose age of
retirement can be identified from their reported answers about mandatory retirement and
subsequent job experience. Thus, 2,629 men and 1,075 women out of the total sample are
estimated to have been working in 1395 —whose statistical characteristics are summarized
in Table 1.

For baseline simulations, we compute the projected work and retirement trajectory
for our cohorts under the pre-2000 Reform scheme, using the two models with PV and OP.
We use models that have all controls for earnings, demographics, and sectors. Each model
includes SSW. For ages, we have two types of methodologies; one with linear ages and the
other with age dummies. Earnings controls consist of projected earnings for next year,
average lifetime earnings, and the squares of each. Other controls include property income,
dummies for health conditions, new occupational dummies, dummies for four categories of
firm size at age 55, and eight dummies of residential areas.

Tables 2a and 2b summarize estimation results for men and women, respectively. For
men, the coefficients on PV and OV are negative and significant in both S1 models, while in
S3 models we find negative and insignificant impact of incentive measures on retirement.
For women, the coefficient on PV is negative and significant in both cases of S1 and S3,
while it is insignificant in OV models. For both men and women, supporting intuition about
income and substitution effects, average lifetime earnings tend to increase disincentive to
work, while projected earnings tend to decrease it. The coefficient on SSW is positive in all
cases, although insignificant in some cases, suggesting the existence of the “wealth effect” of

SSW on retirement; a reduced SSW is expected to encourage people to keep working.



3-4 Predicted probabilities of retirement and pension reform

We can predict a probability of retirement at each age beyond 55, based on the
above-mentioned models and projected earnings. We first compute baseline hazard rates,
assuming no policy change from the pre-2000 Reform schemes. Then we consider the
following four policy changes, the last of which is specific to Japan:

- The “ERA/NRA Increase” reform calls for a three-year increase in the ages of early and
normal retirement age. In Japan, this means shifting the ERA to 63 from 60 and the NRA
to 68 from 65. In this reform, we assume that the spouse retires at the original ERA, both
before and after the reform.

- The “Actuarial Adjustment” reform implements a 6% annual actuarial adjustment per
year away from the NRA, without changing the ERA, NRA, and replacement rate. In this
reform, we assume that benefits become available at the existing ERA and keep benefits
at the NRA the same as in the current system.

- The “*Commen” reform calls for a common system with 1) the ERA of 60, the NRA of 65,
2) a benefit equal to 60% of the lesser of average indexed lifetime earnings and the 90*
percentile of the wage distribution for men, 3) a 6% per year actuarial adjustment, and 4)
the survivor benefit equal to 100% of her spouse’s benefit’. We assume that if a person
retires before age 60 s/he stiil receives benefits starting at age 60 and that taxation of
benefits is the same as in the base case.

- The “JP 2000" reform calls for the NRA of 65 with no ERA, and a 5% reduction in
earning-related benefits, reflecting the final stage implied by the most recent pension
reform in 2000.

For ali of these four reforms, we consider three methodologies regarding ages to
check the sensitivity of the results to the treatment of ages in the estimated models: “S17
based on the models with linear ages; “S2” based on the models with age dummies and
leaving them unchanged; and “S3” based on the models with age dummies and incrementing
them. We perform these simulations by taking the estimated retirement model, plugging in
new incentive measures and possibly new retirement ages in place of the existing ones, and

estimating for each individual a new probability of retirement. Also it should be remembered

" In Japan, a widow can receive the maximum of (a) three-fourth of her husband's worker
benefit, (b) full of her own benefit, and {(c) a half of her husband’s worker benefit and a half of
her own worker benefit, in addition to her Basic Pension benefit. (a) is chosen in most cases,
since women's wage income is much lower than men’s, and women work shorter years than



that the Japanese system already has the ERA of 60 and the NRA of 65, and that the JP 2000

reform calls for no benefit at all by age 65°,

4. Simulation methodology

4-1 Methodology

The goal of our simulation is to estimate the impact of pension reforms on older
workers' net fiscal contributions to retirement income finances. Such reforms will have two
effects: (1) an automatic effect on fiscal contributions by changing contributions and benefits
for a given work history, and (2} an additional effect through labor supply responses to the
reform. We will estimate the fiscal implications of both these effects, using the retirement
model. It should be noted, however, that the result is an estimate of the steady-state impact
of the reforms, with the transitory pass neglected for simplicity.

The steps that we take are summarized in what follows. First, we project each
worker's wage earings forward (based on the predicted wage function) and backward
(based on the Wage Census), as well as his/fher SSW and incentive measures at each age.

Second, we get his/her estimated probability of exit at each age, by multiplying
incentive measures (and other time-independent variables augmented for the current age
and year) by the estimated coefficients in the probit functions and piug through the normal
distribution. We also explicitly account for the probability of dying at age from the official
mortality tables, to know whether he/she remains in the labor force, retires, or dies.

Third, we calculate net SSW at each age to those exiting the labor force to retirement
and those exiting it to death, corresponding to the social security system that is applied to
them. For couples, we calculate the SSW values, assuming that the spouse retires at the
ERA. Net SSW is calculated for the entire family SS payroll taxes and other taxes at each
age paid by both spouses.

Fourth, we get the expected net SSW to those exiting the labor force at each age, by
multiplying the probabilities of going to retirement and to death by net SSW associated with
these states.

Fifth, we add the expected net SSW across ali potential states to calculate the

men. A widower cannot receive the survivor benefit.

® Disability pension benefits are avatlable, but they are strictly targeted to accidentally
handicapped people and not used for transitory income support until the normal eligibility
age.



average SSW that the individual is expected to receive under a given social security scheme.
From the government's viewpoint, this average SSW means the net payment to the individual
who leaves labor force. And the difference of its level between the baseline case and
alternative reform scenarios quantitatively shows the financial implications of the reforms.
Finally, we separate out the fiscal effects of the reforms that arise automatically due to
changes in program rules and those that arise due to labor supply responses. We call the
former as the “mechanical” effect and the latter as the “fiscal implications of the behavioral
effect.” We compute the mechanical effect by simulating out the paths of taxes and benefits
without assuming any change in retirement behavior: that is, taking the baseline path of
exiting the labor market and applying this path the new taxes/benefits structure. We then get
the fiscal implications of the behavioral effect as the difference between the total effect and

this mechanical effect.

4-2 Issues that arise to Japan

The methodology discussed in the previous section is largely applicable to Japan, but
there are some minor issues that arise to Japan. First, we have to ignore the survivor
pension benefit for dependent children for simplicity. We have little information about an
individual's family members, and survivor pension benefits for dependent children are
generally strict especially if they are older than 18 years old. We also ignore the possibility of
divorce after age 55.

Second, in calculating taxes, we include all of payroll taxes (SS contributions paid by
both employees and employers), personal income taxes, and VAT taxes (consu mption taxes)
to assess the magnitude of a change in tax revenues at both the SS budget and total
government budget. The VAT tax rate is currently 5% in Japan, and we roughly estimate
consumption tax revenues by multiplying personal disposable income by the “VAT factor
which is calculated so that for the economy as a whole VAT revenues = VAT factor * personal
disposable income in the national accounts®.

Third, the risk is that we may overestimate the impact on older workers’ labor supply in
Japan, since there are limited chances to get full-time job after age 60. We cannot rule out
the case that a substantial part of policy incentives to stimulate working will be induced to

firms rather than older workers through a reduction in wage. Our methodology assumes that

® The VAT tax rate was 3% in the survey year 1996, but we use the current 5% to assess the
impact of the reforms on VAT tax revenues. VAT factor is assumed to be equal to 0.0397,
which is implicitly calculated from national accounts and tax statistics.



additional labor supply, which is stimulated by pension reforms, can be smoothly realized

without a reduction in wage.

5. Simulation results

5-1 Main results

Table 3 shows the present discounted values of gross and net SS benefits for the four
reforms -- the ERA/NRA Increase, Actuarial Adjustment, Common, and JP 2000 reforms - in
comparison with the base case. For each, the effect of the reform on tax revenues is broken
down into payroll taxes (SS contributions), income taxes, and VAT taxes. The calculations
are based on PV and OV models and methodologies S1, S2, and S3 -- that is, six types of
combination. The numbers are reported in euros per worker'®.

This table indicates that the financial implications depend on the type of reform, and
that their extent relies heavily on the combination of models and methodologies. We find
that net benefits declines in all cases, although the magnitude of reduction relies much on the
type of reform and the combination of models and methodologies. First, the ERA/NRA
Increase reform saves net benefits by 13.2%-19.2%, with 83 reducing them more than $1
and S2. The Actuarial Adjustment reform turns to be somewhat more effective than the
ERA/NRA Increase reform in saving the benefits, suggesting that the current system is more
generous than actuarially fair. In sharp contrast to these two reforms, the Common reform
fails to reduce net benefits significantly. — True, the proposed actuarial adjustment
incorporated in this reform should reduce the benefits, as suggested in the case of the
Actuarial Adjustment reform. This effect seems to be, however, mostly offset by the
proposed benefit at 65 (equal to 60% of the average indexed lifetime earnings) and the
survivor benefit (equal to 100% of her spouse’s benefit} — both of which are more generous
than in the current system. Actually, we find little change in gross benefits from the base
case. Finally, the JP 2000 reform, which reduces net benefits by 20.8%-28.9%, is more
effective than the other three forms, mainly because it pays no pension benefits untii age 65
and incorporates a 5% reduction of earnings-related benefits.

In addition, dividing the impact into the changes in gross benefits and taxes, we find
that reforms other than the Common reform succeed to reduce gross benefits, with the

ERA/NRA Increase reform raising tax revenues most. This result suggests that the

'® We use CP1 to put values in 2001 yen, and translate them to Euros using the December 31,



ERA/NRA Increase reform is more effective in postponing exit from labor force {see below).

Tabie 4 divides the impact into the mechanical effect and the fiscal implications of the
behavioral gﬁect. in all cases, most of the financial effect can be attributed to the mechanical
effect; the fiscal implications of the behavioral effect are relatively small and even positive in
some models. This probabiy reflects two factors: 1) limited responsiveness of retirement to
incentive measures, which is implied by small coefficients on them as reported in Tables 2a
and 2b, and 2) the actuarial adjustment already incorporated in the current scheme
(especially for the earnings-related component)''. The effects of the proposed reforms thus
center on the eligibility conditions and benefit payment scheme, rather than via changes in
the elderly’s working/retirement behavior.

Those results in Tables 4 and 5 also depend much on the model specifications and
estimation methodologies. We find that OV tends to produce a more reduction in net henefits
than PV, while S3 tends to produce a more reduction in them than S1 and S2. The estimated
impact is the biggest for the combination of OV and S3 and it is the smallest for the

combination of PV and S2, with some exceptions.

5-2 Interpreting the results

Figures 1-7 are useful in interpreting the simulation results discussed in the previous
section. We focus on the ERA/NRA Increase Reform, based on the OV model to save space.

Figure 1 indicates how the reform changes gross SSW by age of retirement from the
base case. The reform reduces gross SSW at each age, probably encouraging people to
work by the negative wealth effect, while the gap with the base case becomes the narrowest
at age 65, which is the NRA. By contrast, the reform raises taxes from the base case at each
age, as indicated in Figure 2. This is mainly because increased eligibility ages make people
pay more taxes {mostly payroll taxes) during work, as indicated in Table 4.

Figure 3 shows how the distribution of the retirement age changes from the base case.
The reform does not change the “spike™ at age 60, and it raises the probability of labor force
exit for people aged 62 and above and lowers it for younger people, suggesting a rise in the
average retirement age. People aged 68 and above show little response to the reform.
Those results point to relatively small behavioral effect, which is again consistent with the

results in Table 4.

2001 Euro/yen exchange rate (117.32).
'""in addition, older workers receive WS, which is a subsidy equivalent to 25% of wage
income, although this scheme has not been widely used so far.



Figure 4 depicts the distribution of the tota! effect of the reform in terms of gross and
net SSW. This figure shows that the reform succeeds in reducing SSW substantially for
people aged 62 and younger but raises SSW during ages 63 and 67, in line with a change in
the distribution of the retirement age shown in Figure 3. In addition, we observe no
substantial impact beyond age 68, which is the new NRA.

Figures 5 and 6 show how the above-mentioned results change, if we use the 83
model instead of $1 model. Figure 5 shows a clear rightward shift in the “spike” of retirement
age, probably reflecting a rise in age dummies incorporated in $3. Correspondingly, the total
effect shows a sharp contrast at old and new spikes of labor force exit: both gross and net
SSW declines sharply at ages 60 and 61, while they jump at 63 and 64, reflecting an increase
in the early retirement age.

Finally, Figure 7 summarizes the fiscal implications of the NRA/ERA Increase reform
under the combinations of PV/OV and $1/52/S3. This figure shows the results in terms of a
share of nominal GDP to assess the magnitude of the impact for the whole economy and
enable comparisons across countries. Our sample consists of only private sector employees,
who are mostly KNH members. Public sector employees are covered by Kyosai-Kumiai,
which has almost the same structure as KNH but independent. And self-employed workers
receive only Basic Pension benefits and pay the flat-rate contributions. Thus, we scale up
the results for private sector employees, estimating what percentage of people aged 55 are
covered by KNH

Two things should be noted on this figure. First, the size of the total impact of reforms
is around 0.4% of nominal GDP, which is not substantial but cannot be neglected specially
given lowered growth potential in Japan. Second and more interestingly, the mechanical
effect dominates fiscal implications of the behavioral effect in all cases, as already suggested

by a change in the distributions of the retirement age and of the total effect.

5-3 Distributional issues
The proposed pension reforms seem to have different effects on different income
groups. For considering distributional issues, we divide the sample into quintiles according to
reat family average lifetime earnings and show how a change in net benefit is distributed by
lifetime income group.
The results are summarized in Tables 5a and 5b for the combinations of OV-S1 and
OV-83, respectively. Table 5a shows that: (1) the ERA/NRA Increase reform affects each

quintile almost equally, (2) the Actuarial Adjustment and JP2000 reforms are more favorable



for people with lower income than people with higher income, reducing net benefits
somewhat more for people with higher income, and (3) the Common reform increases net
benefits for people with higher income and reduces them for people with lower income. The
regressive feature of the Common reform can be explained by its increase in the survivor
benefit, which is favorable for rich couples.

However, progressiveness of other reforms is also limited, reflecting the
double-decker feature of the KNH, which has the fiat-rate basic benefit and earnings-related
benefit. The proposed increase in the eligibility age is biased toward to a reduction in the
basic benefit component over lifetime, which is relatively harmful to poor workers. To richer
workers, on the other hand, the longer period of contributions incorporated by the reforms
adds to earnings-related benefits, which partly or more than offset a reduction in the basic

benefit.

6. Conclusions

Our analysis has several limitations. First, it is an analysis about the steady-state
impacts on some specific cohorts, not about the transition to the new steady state. And the
proposed pension reforms cannot be implemented immediately; they have to incorporate
many adjustments for cohorts in transition. Second, it does not incorporate any general
equilibrium effects that might occur. Third, we neglect how firms will respond to an increase
in labor supply of the elderly; they might reduce wage and absorb some of the impact from
reforms.

However, our policy simulations show that the proposed pension reforms can mitigate
strong pressures on social security finances from aging. Especially, we find that postponing
eligibility ages can significantly reduce net SS payments mainly through the “mechanical
effect” that arise automatically due to changes in program rules. The fiscal implications of
behavioral effects are relatively small, because of limited responsiveness of retirement to
incentive measures and the actuarial adjustment already incorporated in the current scheme.
Simulation results depend much on model specifications and estimation methodologies, but
they clearly suggest that encouraging work in older age should be one of the effective ways

to help mitigate pressures on the government budget from aging.
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