already suggested by Table 2, the increasing generosity of the programs tended to raise both the
positive (before 60 years) and negative (aﬂer'60 years) values of SSA and PV, especially for
males who received khigher benefits than fémales. Hence, their averages across age groups didb not
mbve consistently with changes in the overall generosity'of the social security programs, as
shown by Figure 2. This suggests that regressions using SSA or PV may fail to precisely capture

the relation between the LFP and the incentive measures for males.

4.2 Estimation method and regression results
Next, we examine how the LFP of the elderly has been affected by social security programs in
terms of incentive measures.'® The dependent variable is the employment-based LFP rate, which
is defined as the share of employees in the population excluding the self-employed and family
workers. This efnpiricél analysis is based on 120 observations of males and females in the age |
groups 55-59. 60-64, and 65-69 years. over a period of 40 years (1968 to 2007). The LFP rate,
SSW, and three incentive measures are all aggregated for each age group.

We employ the ordiﬁary least squares (OLS) method to estimate three regression models for
SSA, PV, and OV (and for SSW, for reference), for males and females: |

Model | LFP,, = a+ BIM , +7,D6064,, +y,D6569,,

Y0, Cvi Y cve v, ®
, - . | ,
Model2: LFP, =a + BIM,, +y,D6064 , +7,D6569 , + STIMETREND,
£ 0.CV1 Y 0, CV2, e, (10
i k ) . ‘
Model 2: ALFP,, = a + PAIM , + > n ACV1, + > n,ACV2!, +&,, (1)
i k

Here, LFP is the employment-based LFP rate; /A is an incentive measure {SSA, PV, or OV); CVI

and C'}2 are year-specific and year-and-age-specific control variables, respectively; D6064 and

¥ Oshio and Oishi (2004) is an carly example of a study that applics incentive measures to Japanese micro-dala,
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D6569 are dummies for the age groups 60-64 and 65-69, respectively; TIMETREND is the time
trend (1968 = 1); and & is the error term. We include five control variables: (i) per capita real
GDP, (ii) share of manufacturing in nominal GDP for CV1, (iii) share of ﬁllms with mandatory
retirement age, (iv) life expectancy, and (v) share of college graduates for C#2.' Per capita real
GDP is a proxy for the real wage rate and is used to adjust for cyclical movements of the LFP.
The shares of manufacturing and of firms with a mandatory retirement age of 60 or above are
used to capture structural changes in demand for the elderly labor force. Finally, life expectancy
and share of college graduates are chosen to control for health conditions and educational
background. respectively, df each age group. We also attempt to use SSW instead of incentive
measures because we cannot rurle out the possibility that the elderly take into account SSW itself
rather than changes to it. In contrast to other incentive measures, it should be noted that the
coeflicient on SSW is expected to be negative.

Mode! | is the simplest version of the three models. We include two dummies of two age
groups .to distinguish the impact of the incentive measure from age-specific . factors, especially
considering that most Japanese firms set the mandatory retirement age at 60. Given that the
retirement rate tends to rise with an increase of age, the coefficients of these dummy variables are
expected to be negative. However, this type of model might result in spurious correlations. To
control for trend as well as age-specific factors, we additionally consider two types of model:
Model 2 adds the time trend and Model 3 considers a five-year differenée for each variable.'”

We recognize the limitations of our regression models based on aggregated data. F orexample,
joint decisions on the LFP made by a husband and wife are disregarded because we cannot

identify couples from the aggregated data. In addition, heterogeneity of ability and preference,

' Control variables (i) and (i) are oblained from national accounts published by the Cabinet Office; (iii) is obtained
from Emplovment Management Surveys (19802003) and Employment Conditions Surveys (20042007) compiled by
the Ministry of Health, Labour and Welfare: (iv) is obtained from Life Tables compiled by the Ministry: and, (v) is
caleulated from School Basic Surveys by the Ministry of Education, Culture, Sporls, Scienee and Technology and the
Ministry of Education (1972).

"7 1t should be noted that cohort-specific factors are not fully L(mlmllui hy these models, even afier ealeulating
incentive measures based on the typical person,
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which seems to be more significant in the elderly, is not taken into account in our analysis, These
issues should be explicitly addressed if micro-data are availaiale.

With respect to OV models, we must estimate the most appropriate values of k and g in (3).
Idéally, we should estimate them using the maximum likelihood method; however, this is beyond
our computational ability because the values of OV for all age groﬁps in all years have té be
calculated in response to every possible combination of & and g. Instead, we search for a
combination that maximizes the goodness of fit of the model as well as the significance of the
coefficient on OV, ranging between 0.5 and 4.0 (with an interval of 0.5) for k and between 0.5 and
1.0 (with an interval of 0.05) for ge-tllat is, 88 combinations in total—for Models 1 to 3 and for
each gender. We find the optimal combinations of & = 2.0 and g = 0.75 for males and & = 3.0 and
£=0.75 females for Models | to 3. We report the regression resuﬁs using these combinations of
and g.

Table 3 summarizes the regressidn results of each model for both males and females. We
focus on the coefficients of the incentive measures and do not report estimated coefficients of
other variables.' Further, we observe three noteworthy findings.

First, all three incentive measures (SéA. PV, and OV) and SSW have significant coefficients
with correct signs for females, but only OV and SSW have significant coefficients with correct
signs for males in all models. The latter result suggests that for males, the weighted averages of
SSA and PV over age groups are not good indicators of the overall incentives to postponé
retirement. This is already inferred from Figure 2, which shows that for males SSA and PV curves
did not move consistently with the change in overall generosity of the social security programs.

Second. we observe the same pattern of the significance of coefficients of incentive measures

even after controlling for trend measures (except for male SSA) in Models 2 and 3. In addition,

"™ Fhe complete regression results are available from the authors upon request. In general, the signs of the estimated
coelficients fend 10 be (+) for age dummices, (<) for time trend. (+) for per capita real GDP, (+) lor the share of
manufacturing, (-) for the share of firms with mandatory rétirement, and (+) for the share of collepe graduates. which
are all consistent with the prediction. Meanwhile, the sign of life expectancy is indelerminate.
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the-sizes of the coefficients are not significantly different among the three models, indicating the
robustness of the estimation results.

Third, it is ﬁoteworthy that the coefficients on SSW are significant and negative for both
males and females in all models and that the goodness-of-fit is not worse than that in cases using
incentive measures, suggesting- that the elderly may be éoncemed about the current SSW to
almost the same extent as they are concerned about future changes to it.

The estimation results in this study should be interpreted cautiously for two reasons. First,
we did not fully control for the impact of mandatory retirement on the retirement decisions of the
elderly, although we did inéludé the share of firms engaging in mandatory retirement practice as a
control variable in the regression models. Mandatory retirement is also closely related to the
public pension programs in Japan. The mandatory retirement age has been raised in line with an
increase of the eligibility age for public pension benefits, making it difficult to distinguish
between the effects of theser changes. Second, we did not explicitly consider the demand side of
the labor market for the elderly. The LFP of the elderly is affected not only by the elderly’s
incentives to work but also by firms’ incentives to hire them. It is likely that a change 6f incentive
measures at least partly results in a change of wagés. especially if there is not strong demand for

full-time workers beyond the mandatory retirement age.
5. Policy simulations

This section presents counter-historical simulations to estimate the extent to which a series of
social éecurity reforms affected the labor supply of the elderly since 1985. First, we explore the
effects on SSW and incentive measures had the government not implemented major social
security reforms. For example, to understand the impact of the 1985 Reform and subsequent
reforms, we construct all the parameters in the social security programs, including benefit
multiplier, premium rates, and eligibility ages fixed in 1984, and construct the paths that SSW and
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the incentive measures would have taken since 1985 without any reform. In the same manner, we
can construct the paths without reforms since the 1989 Reform, which followed the 1985 Reform.
It is also reasonabie to roughly interpret the difference between these simulated paths as the
impact of the 1985 Reform. We can repeat the same experiments to capture the impact of each
reform,

Figure 3 illustrates the results of these counter-historical simulations in terms of SSW for
males and females. For example, the curve labeled “Without reform since 1985 depicts the path
SSW would have taken if social security reform stopped just before the 1985 Reform. In this case,
SSW for males would have continued to increase and would have levelgd off in the early 2000s,

as all the cohorts would have adopted the scheme that was applied just before the 1985 Reform. A

series of reforms since 1985 led the SSW curve to peak in the mid-1980s and then slope

~ downward. The decline continued with all subsequent reforms: however, the impact of the 1985

Reform has been larger than that of any-other reform.

The impact of social security reforms is also clearly observed in the case of females. The
impact differs from that for males in that SSW continued to decline before rising again and
stabilizing in the early 2000s when there were no reforms since '1985. This is because the flat-rate
component, which accounted for more in total benefits for females than for males, decreased in
real terms since the late 1970s, thus holding the former’s toial benefit down. Nevertheless, the
figure confirms that the generosity of social Security reforms has been steadily decreasing since
1985. |

Based on these observations, 'we confirm a substantial reduction in the overall generosity of
social security programs over the past two décades. Indeed, in the absence of the 1985 Reform
and subsequent reforms, the average SSW for ages 55-69 (evaluated at 2005 prices) would have
been 2.68 million for males and 1.88 million for females in 2007, which are 45.4 percent and 81.9
percent higher than the actual levels (1.84 million and 1.03 million). respectively. In the same

manner, we can construct the path each incentive measure would have taken in the absence of
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social security reforms. Figure 4 shows how the OV has been affected by the reforms. Had there
been no refor,m since 1985, OV would have kept declining until the late 1990s for males and
remained for a longer period at a low level for females. |

Further, we estimate the impact of social security reforms on the LFP of the elderly. One
reasonable way is to corﬁpute LFP rates by substituting theivalues of incentiv-c measures obtained
from each simulation as well as the values of covariates into (10) or (11) and using the estirhated
coefficients reported in .Table 3. We focus on the OV results, which are most reasonable and
consistent between males and females. Table 4\ presents the simulation resuits, which are based on

" estimation results obtained from the three models. The top and bottom panels are based on OV
and SSW results, respectively.

In the top panel, we observe that in Model 1, the male labor force aged 55-69 years would
have been an average of 6.996 million per year during 1985 and 2007, in the absence of the 1985
Reform and subsequent reforms. Given that the baseline result is 7.082 million (which is close to
the actual 7.093 million), these reforms since 1985, as a whole, increased the male labor force by
92 thousand per year—equivalent to 1.3 percent of the LFP that would have been realized had
there been no reform since 1985. The impact is larger in Model 2 (1.9 percent) and smaller in
Model 3 (0.7 percent). Table 4 also reports the results for females. The total impact for females is
estimated to have been an Faverage of 29 thousand (0.7 percent) in Model 1, 35 thousand (0.9
percent) in Model! 2, and 26 thousand (0.6 percent) in Model 3 per year during 1985 and 2007
these figures are somewhat smaller than those for males.

The botlonfpanel shows that the SSW and LFP of the elderly relate reasonably to each other
as in the cases of incentive measures. This result is reasonable given that SSW and OV moved

"rather symmetrically over the past 40 years, as shown in Figure 2. In fact, Table 4 states that the \.
impact is somewhat greater than in tﬁe OV version for all models with both males and females,
unders'coring the fact that the impact of a series of social security reforms since 1985 on the LFP

of the elderly is.not negligible.



6. Conclusion

We examined how social security programs affect the LFP of the elderly in Japan. Using
publicly available data, we constructed forward-looking incentive measures based on the concepts
of SSW and related incentive measures, This empirical anzilysis covers a period of forty years
(19682007) that has marked significant changes in social security programs. Further, we compare
the impact of major social‘security programs in'the past on the labor supply of the elderly in a
consistent manner. .
| Our main findings are summarized as follows. First, our calculations concerning SSW and
incenti\}e measures reveal a substantial change in social security policy in the mid-1980s.
Although the generosity of social security programs was increasing, the 1985 Reform reversed
the trend and subsequent reforms featured a reduction of generosity.

Second, our regression analysis confirms that the LFP of the elderly is affected significantly
by forward-looking incentive measures for inducing retirement. In particular, the option value
model of Stock and Wisé {1990a) appropriately expiains tﬁe relation between social security and
LEP for both the male and female elderly population. It should be noted, however, that we should
Be cautious when interpreting these results because our estimation models do not fully control for
~ the effects of mandatory retirement practice and demand-side conditions.

Third, our counter-historical simulations show that social security reforms encourage the
elderly to continue working and postpone retirement via reduced generosity and increase of
eligibility age. The option value model estimates that the 1985 Reform and subsequent reforms
increased the elderly labor force by 0.7-6.7 percent for males and by ‘0.6—2.2 percent for feméles
during the past two decades, compared to the levels that would have been realized in the absence
of a reform since 1985. The magnitude of the impact is nc;t negligible given that Japan has
already entered a phase of declining population growth.
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This analysis can be extended in a variety of respects, prévided micro-data with longitudinal
information and family background are available. First, we can explicitly examine the impact of
social security programs on multiple pathways to retirement (see Clark and Ogawa (1992)),
which has been disregarded by many Japanese studies, including our analysis. Second, we can
analyze the impact of social security reforms by taking inlo account simultaneous relations

‘among LFP, benefit receipts, and living arrangements (see Raymo ef af. (2004)). Third, we can
compare social security programs with health status, financial support from children, and other
factors in terms of the effects on retirement decisions of the elderly. Finally, we can also discuss
the impact of the changes of the generosity of social security programs on the overall well-being
of the elderly, which covers health, poverty, and other socioeconomic aspects és well as income

itself.

47



References

Abe, Y. (2001) “Employees’ Pension Benefits and the Labor Supply of Older Japanese Workers,
1980s-1990s,” in S. Ogura, T. Tachibanaki and D. Wise, eds., Aging Issues in the United
States and Japan, Chicago: The University of Chicago Press, pp. 273-305.

____and A. S. Oishi (2007) “The Role of Married Women’s Labor Supply on Family Earnings
Distribution in Japan,” Journal of Income Distribution, Vol. 16, pp. 110-127.

Clark, R. L. and N. Ogawa (1992) “Mandatory Retirement and Earnings Profiles in Japan,”
Indu.;trial and Labor Relations Review, Vol. 45, No. 2, pp. 258-266.

éoile, C. and J. Gruber (2000) “Social Security and Retirement,” NBER Working Paper, No.7830.

and (2004) “The Effect of Social Security on Retirement in the United States,”

in J. Gruber and D. A. Wise, eds., Social Security Programs and Retirement around the
World: Micro-Estimation, Chicago: The University of Chicago Press, pp. 691-729.
_Engelhardt, G. V. and J. Gruber (2004) “Social Security and the Evolution of Elderly
Poverty,” NBER Working Paper, No. 10466.
Gruber, 1. and D. A. Wise eds. (1999) Social Security and Retirement around the World, Chicago:
The University of Clliéago Press.

and eds. (2004) Social Security Programs and Retirement around the World:

- Micro-Estimation, Chicago: The University of Chicago Press.’

and 4 eds. (2007) Social Security Programs and Retirement around blhe World:

Fiscal Implications of Reform, Chicago: The University of Chicago Press.
Iwamoto, Y. (2000) “The Social Security Earnings Test’ and Labor Supply of the Elderly,”
Quarterly Journal of Social Security Research, Vol. 35, No. 4, pp. 364-376 [in Japanese].
Komamura, K. (2007) “The 2004 Pension Reform and the Impact of Rapid Aging in Japan,” The

Japanese Journal of Social Security Policy, Vol. 6, No. 1, pp. 144156,

48



Ministry of Education (1972), Gakusei Hyakunen Shi [A Hundred-year History of Educational
System], Tokyo: Azusa Shobo. | |

Ogawa, H. (1998a) “*On the Effect of Public Pensions on Labor Supply of the Elderly,” Keizai
Kenkyu, Vol. 49, No. 3, pp 245-255 [in Japanese].

(I§98b) “The Reforms of Pension and Employment Insurances and the Change in the
Employment Behavior of Elderly Male Workers,” The Japanese Journal of Labour Studies,
No. 461, pp. 5264 [in Japanese]. »

Ohtake, F. and H. Yamaga (2004) “Effects of the Old-age Penéion System for Active Employees
on the Labor Supply of Eiderly Male Workers, in T. Tachibanaki ed., The Economics of
.S'ocial.Sec)furify In Japan, Edward Elgar Publishing Ltd., pp.136-169,

Oshio, T, and A. S. Oishi (2004) “Social Security and Retirement in Japan: An Evaluation using
Micro-data, in J. Gruber.and D. A. Wise, eds.. Social Securify Prdg(*am.fr and Retirement
around the World: Micro-Estimation, Chicago: The University of Chicago Press, pp. 399

460. | \

Raymo, J. M., J. Liang, H. Sugisawa, E: Kobayashi, anld Y. Sugihara (2004) “Work at Older Ages
in Japan: Variation by Gender and Employment Status,” Journal of Gerontology, Vol. 59B,
No. 3. pp. S154-8163. |

Seike, A. (1993) Koreika Shakai no Rodo Shijo [Labor Market in the Aging Soc;lely]. Tokyo:

| Toyo Keizai Shimposha [in Japanese].

Shimizutani, S. and T. Oshio (2008), “The Labor Supply Effect of Social Security Earnings Test
Revisited: New Evidence from its Elimination and Revival in Japan,” Project on
Intergenerational Equity and Center for Intergenerational Studies (CIS), Institute of
Economic Research, Hitotsubashi Universily, Discussion paper, No. 410. ‘

Shimizutani, S and T. Oshio (2009). “New Evidence on Initial Transition from Career Job to

| Retirement in Japan,” Project on Intergenerational Equity and Center for Intergenerational

Studies (CIS), Institute of Economic Research, Hitotsubashi University, Discussion paper,

49



n0.430.
Stock, J. H. and D. A, Wise (1990a) “Pensions, the Option Value df Work, and Retirement,”
Econometrica, Vol. 58, No. 5, pp. 1151-1180,

and (1990b) “The Pension Inducement to Retire,” in D. A. Wise, ed., Issues in

the Economics of Aging, Chicago: The University of Chicago Press, pp. 205-229,
Takayama, N. ed. (2005) Pensions in Asia: Incentives, Compliance and Their Role in Retivement,

Tokyo: Maruzen

50



0.80

070

0.00

0.50

0.40

030

0:20

Figure 1. Labor force participa iion rates

Males: conventionally defined

Males; employmeni-based

Females: conventionally define:d

1970 1975 1980 1985 1990 1995 2000 2005

(Source) Ministry of Internal A Tairs amd Communications, Labor Force Survey.

52



Table 1. Overview of key social security reforms in terms of benefits

~ Social security reform

Employees Pension Insurance

National Pension Insurance

Wage-proportional beaefil

Benefit multiplier (/1000

Flat-rate benefit (yen, annual)

per yeur ol contribution

Nominal

2005 prices

Flnt-rate benefil (annual, yen)
per year of comtribution

Nominal

. 2005 prices

1954 5 24,000" [ 127,292} - -
1959 6 24.000" | 127,620] 500/1.200" {4,786/6,381]
1965 10 3,000 | 11.835) 2400 | 9468)
1969 10 4800 15602] 3840 | 12.482]
1973 10 12000 | 29630] 9,600 { 23.704]
1976 10 19.800 [ 32,459] 15,600 | 25,574]
1980 10 24,600 | 31,950 20,160 [ 26,203
1985 75 15000 | 17.026) 15000 | 17.026]
1989 75 16:650 | 18237) 16,650 | 18,237)
1994 75 19,500 | 19,345) 19500 | 19.345]
2000 7125 20,105 [ 19672 2,105 | 19672
2004 7.125 20,105 | 20,045 20,105 |

Male EP1 pensioners receive Additional Pension benefit for dependent spouses
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‘Table 2, SSW and incentive measures in 1970, 1990, and 2005

Ape 1970 1985 2008
SSW SSA PV Qv S8W SSA PV ov SSW. SsA Py OV
55 13.544 T430 2,197 275 2163 7H 3,630 3280 16947 23 1,712 1765
56 13974 SN 1.766 620 22874 78 2919 2381 17271 m 1,389 3135
57 14,485 625 1,255 20712 23592 726 2,200 1904 17,604 M3 1,056 2526
58 15110 630 630 2324 24908 M 1474 1.248 17,947 352 13 1,938
59 15,740 =519 =530 1.698 25052 41 741 614 18,200 Yol 361 1,369
o) 15,202 -685 685 1.0%4 25,793 1440 -1.440 0 18,660 -505 -505 820
6l 14516 -0 -T0% 944 24,353 -1 451, -1451 0 18,155 =501 -501 565
6 13807 =129 -1 812 2002 ~1.458 -1458 10 17,654 -7 -347 522
63 13078 -Ho -746 697 2144 o1 460 -1460 8 17,306 -B2S -R2§ ROt
od 12,332 -758 -758 5497 19,984 -1 458 -1,458 7”7 16481 -R30 -830 - 475
65 11,573 -534 -534 513 18.526 -1.007 <1007 127 15,652 086 -u86 466
66 11,039 -508 -508 375 17.519 959 959 98 14966 <M 777 325
67 10,531 -483 -483 M8 16,560 1 91 N 14,189 -801 -801 As
68 10,048 ~458 458 121 15,650 863 . -863 46 13388 =577 =577 122
69 9,5 -458 -J58 ] 14.786 =863 -863 0 12811 =577 -5717 0
Femalkes
Age 1970 1985 2005
Ssw SSA ry oV SSw SSA PV ov SSW SSA Py oV
55 P =247 =247 3210 21.890 -246 «246 2757 9,355 456 2302 3243
56 4o =272 2272 14 2,644 318 -5 2185 9811 458 1.846 2743
57 1,10 -178 178 2292 21,320 -3 M 1,620 10270 460 1,388 2256
58 1,012 -106 -106 1817 20950 434 -4 1 686 10,730 463 w7 1783
59 10907 ~150 150 1323 20511 494 -444 550 149 465 465 1321
of) 10,756 <198 ~198 842 20,017 614 -614 v 11,057 k] -1 Y
o 10,558 237 -237 673 19,403 -654 -659 9 11,635 -5 -65 765
62 10,321 =272 2272 527 18,744 - (Y 0 11,570 =104 -10d 677
03 L0049 =305 ~305 L] 18,045 =135 =738 v 1de6 141 -141 L8]
(7] 9,744 =335 <335 295 17310 -768 -To8 [1] 11325 175 <175 550
o5 9400 188 707 a7 16,542 246 928 0 11,150 =308 -308 510
06 0507 180+ 520 152 16,788 237 682 ‘] 10,842 331 =331 358
67 9777 17 KV w 17.025 o) M5 0 osh 352 -352 k]
68 495} 166 166 4 17252 8 218 i) 10,150 371 -, 104
[cA 10,117 |66 |66 1] 17470 218 28 [] 4,788 37| -371 4}

© (Noem 1) ﬁh Table Nummanizes SSWMMM mensuics [evahuated at K18 prces) which the l\-pmi person expornced o age 85 in cnch y e wndder cxtsting

sucial security progams
2310 SSA and PV calukations. we entativels asaunie thot their valies ot o 64 ane the xanwe as those at nge 6K because we do sol coleulate SSW bey oml 69
3)in OV caleulations. we we scd L=20 ond g0, 7% For males and 3.~ 3.0 aed p-1). 75 for females and umlmiw;),l assume that the indisect utilly iy masmiced at age 69

becnuse. # keeps rang even beyond age 69

44 The shadow cd figsies ahow the nissimum SSW i ench y car.
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Table 3, Regression resubts

Miiles Females
Model | Muodlel 2 Model 3 - Model | Model 2 Model 3
Incentive measure Levels without Levels withy Fivesyear Levels without — Levels with ﬁve-ycar
limg rend Lime fretd dificrences time trend time trend diflerences
884 0094 0.00v1 0683 0.0403 ' 0ms2 00210
(5.E) 0.0233) (0.0201) (0:0244) {0.0088) (0.0074) (0.0080)
Ad. R 0.9820 09884 02757 0.9828' 0.9887 0.2685
" X THN a8 0384 " 0010 o0 60079 "
(S8E) (0.0082) (0.0068) {0.0071) {0.0036) (0.0030) (0.0029)
~Adj. 7 0.9845 09891 0.3966 09817 0,987 0.2745
ov 0031 oosit 00522~ 0.0268 0.0330 T0.0245 7
(8.55) {00157 (0.0130) 0.0130) ({0.0094) LW (0.0070)
Adj B 0.9834 09889 03287 109809 0.9874 0.3044
Ssw 20,0072 ** 00079 gmn 00015 ° 0.0006 °** 00015
(S8.E) ~ {00014) oIy . (0.0012) (0.0006) (0.0005) (0.0005}
Adj. R’ 0.9859 04 04219 .9808 0.9868 0.2822
No. of vhservalions 120 120 105 120 120 105

{Notes) 1) The dependent variable is the level ofemployce-based LFP mte in Models | and 2, and its five-year difference in Model 3.
2) When estimating OV, we set & =2.0nnd ¢ = 0,75 for males and & =3.0and g = 0.75 for lemales.
33 Allmodels include real GDP per capita, share of manufaciuring, and share of fimns that have nadatory
retirement age, share of college graduales, and life expectancy for each age group as control variables.
T The complete regr results are avarlable from the suthors upon request.
4) The estimation period is 19682007 for Models | and 2and 1973-2007 for Madel 3.
5) Incentive mensures are expressed in units of | million yen.
6) CocfTicients that are inconsisient with the prediction and/or are insignificant at the {0-percent fevel are shown in italics.
) Two asterisks indicate statistical significance at the 1% kevel ind one asterisk for the $% level.
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Figure 4. The impact of social security reforms
on the option value (OV)
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Table 4. Extimated impact of social security reforms on elderly Inbor force
(antiunl average for 1985-2007, in thousands)

i . Withou! reform since:
Base{l on OV Actual Baseline T T 00 00 3001
Males
Model Labor force per ycar 7.093 7.087 0,996 7.060 70M 7,067 7.085
Difference from bascline a9 A27 ki a2 Al
[percent] 1131 [94] [0.2) 10.3] 0.0}
Model 2 Labor force per year 7093 7.082 6952 7,043 7.004 7,053 © 7,078
Difference from bascline a 130 AN all a29 a4
{percent} 1191 [0.6] [0.3] [0.4] [0.1]
Model 3 Labor force per year 7093 7010 6,960 6984 61 6,988 7,007
Difference from bascline A S0 Al 2% am A 80
Ipercent] [0.7} [1.5) [1.4) [14] {11}
: ; Females
i, ' Model | Lubar force per year 4054 4,057 4,028 3979 4013 4,040 4,050
Difference from baseline A» a7 add al7 al
[perceni ] 10.7] 11.9] [1.1] {0.4] {0.0]
Model 2 Labor force per vear 4,054 4,061 4025 3965 4,007 4,040 4,060
Difference from baseline A3S a9s aS54 a2l Al
; [percent} [0.9} [2.4] [1.3] 10.5] 10.0]
o Model 3 Labar force per yenr 4054 4,201 A 414 4175 4,188 4,200
! Difference from baseline 426 836 a2s an Al
[perceni] ~J0.0] [0.9] [0.6] {0.3] 10,0}
3 " Ruceling Without reform since:
Hased on 5SW Aclual T o8 _ 1% 000 2004
Malkes ‘ )
Madel | Labor force per yens - 7093 7,086 6,081 6914 7.005 7052 . 7082
Difference from bascline 405 almn a8l al a4
| Jpercent] 16.1] [26) p2r . {os) 10.]
Madel 2 Labor force per year 7.003 7081 6,635 6,89 6902 7,044 7076
" Difference from baseline A 446 A 189 aly a7 AS
Ipercent] [6.7) [2.8] [L3] [0.6] [0.1]
Muodel 3 Labor foree per year 7,093 7080 0902 7,008 7.031 7055 7076
Differznce from bascline all? A8l A58 A alu
fpercent] 11.8] 11.2] {0.8] 10.5) 10.2]
Fumnles )
Model ) Labor foree per year 4,054 4,058 3979 4017 4041 4,056 4,058
Difference frombaseline a 80 Ad AN Al AQ
[percent] |2.4] [1.0] [0.4] 10.1] [0.0]
Model 2 Labor force per year 4054 4,062 A 4016 4,043 4,059 4,062
' Difference from baseline age Aq? al9 a3 a0
|percent] [2.21 {1.2] 10.5] [0.1] {0.0]
Nodel 3 Labor force per yvear 4,054 4,193 4,166 4,174 4,183 4,191 4,193
| Difference from bascline A28 ALY alo a2 Al
: [perceny _o7) {04] [0.2} [0.0} {0.0]

( Nolci‘l-"hc figures in [ ]is o percentage of the level ol " Without reform since 1985" case.
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