and the 2002 revival of the earnings test for those aged 65 and over. The individuals in the
sample were aged between 55 and 69 randomly chosen from all regions in Japan. The
workers aged 65-69 occupied one third of the total number of the individuals in the samples;
7,186 in 1983, 6,702 in 1988, 6,060 in 2000 and 5,260 in 2004.°

The SEE is only large-scale dataset compiled by the Japanese government providing
detailed information on both employment status (including labor income) and social security
eligibility and benefits.' The SEE contains a variety of variables that are indispensable for
examining the labor supply effect of the earnings test including demographics and
employment status of the individual (age, sex health status, type of job, monthly wage,
working days per week, and hours worked per day, etc.) and characteristics of firms (firm size,
prefecture, etc). Another distinguished feature of the SEE is that it asks the respondents
whether the social security earnings test discourages them from working in the 2004 survey.
We use this unique information obtained through the survey response to complement what we
observed in the change in wage distributions.

First, we must identify those eligible for the EPI benefit because the eamings test is

applicable only to them. The 1983, 1988, and 2000 surveys asked whether a respondent

? The total sample size was 26,954 in the 1983 survey, 26,290 in the 1988 survey, 19,595 in the 2000
survey, and 17,853 in the 2004 survey.

' There are other large-scale datasets on employment collected by the government, represented by Labor
Force Survey (Rodo Ryoku Chosa) or Basic Survey on Employment Structure (Shugyo Kozo Kihon Chosa)
with a large number of observations randomly selected from all regions in Japan. Even if we confine the
sample fo the elderly, their sample sizes are quite large; however, there is no information on pension
eligibility, which is indispensable to this study. i



actually receives the EPI benefit presently, while the 2004 survey asked whether a respondent
actually receives benefits regardless of type of pension program except private pension
programs. In addition, the 1983 and 2004 surveys asked the respondent whether he/she is
eligible for the EPI benefit, which permits us to identify EPI pensioners directly. However, it
is difficult to identify precisely who is an EPI pensioner in 1988 and 2000 based on the
information in the dataset, so we assume that all the individuals who are actually receiving
benefits from EPI are eligible for EPI benefits. While it is possible that this definition
excludes those who are eligible for EPI benefits but do n;)t currently receive any EPI benefit,
we believe that this definition is reasonable because the number of such individuals is
limited. "' When we compare the wage distributions between 1983 and 1988, we employ the
same definition of EPI eligibility as that in 1983. In the case of the 2004 survey, we use the
eligibility information in the dataset since the 2004 survey does not permit us to identify EPI
or other benefits

Further, we exclude the individuals whose monthly wages or non-wages in the month
prior to the surveys exceeded a million yen. Moreover, we confine our sample to individuals
who responded that they were healthy because those with an adverse subjective health status
are less likely to work at full ability and be subjected to the earnings test. We do not employ a

difference-in-difference approach by using workers aged 60-64 as a control group because all

" In the 1983 survey, we com pare the respondents who were eligible and those who actually received
pension benefits and found that the correlation mcgg:‘;cnl 15 0.93.



the changes in the earnings test rule for workers aged 65-69 have been accompanied with
those for workers aged 60-64. While it is a good idea to use inﬁvid@s aged 70 and over as a
control group, the individuals in the sample of our dataset are aged between 55 and 69 only
The sample size after these adjustments is 651 in 1983, 697 in 1988, 986 in 2000, and
890 in 2004. The summary statistics of the variables used in the decomposition analysis will

be provided in the Appendix Table'*
5. Bunch and decomposition analysis of the wage distribution

In this section, we confine our sample to the individuals who actually worked in the
month prior to the survey months and perform two types of analysis. First, we perform a
bunch analysis by comparing the histogram of monthly labor income (including second-tier
benefits in 2000 and 2004) before and after the elimination (1983 and 1988) and the revival
(2000 and 2004) of the earnings test. Second, we perform a decomposition analysis in order
to explore what accounted for the change in the income distributions before and after the
reforms in the earnings test.

Figure 1 compares the distributions of the monthly wage between 1983 and 1988 In

each year, the SEE asked respondents to report their monthly labor income (in an integer

'* The classifications of type of job vary in each survey and we adjusted to make them comparable
between 1983 and 1998 and between 2000 and 2004. Since the data on firm size is not available in the
2004 survey, we exclude it as an independent vana%}&i



number with a unit of 10,000 yen) that they earned in May, merely one month prior to June,
when the survey was conducted.”® The range in the X-axis is from zero to 1,000,000 yen
(100 ten thousand yen) and each cell stands for a 10,000 yen bracket. If the social security
earnings tests restrain labor supply, we would observe a bunch below the threshold (156,000
yen) in 1983 but not in 1988 after the eamings test was eliminated.

First, we observe that the most frequent cell in 1983 was 100,000 yen, accounting for
10.8 percent. The cumulative frequency exceeds 50 percent (the median) in the cell of
120,000 yen. What is interesting is the concentration in the cell of 150,000 yen just below
156,000 yen, which was the threshold prior to 1985. The frequency for the cell of 150,000
yen in 1983 is 7.8 percent and the cumulative frequency is close to 70 percent at the cell. In
1983; it is also evident that the cell with the greatest frequency is the cell of lO0,0dO yen (9.5
percent), which exceeds the median, followed by 150,000 yen (7.3 percent). Thus, we notice
that the share “just below” the threshold prior to the elimination of the eamings test measured
in the cell of 150,000 yen declined only slightly (0.5 percentage points). At the same time, we
notice the possibility of reporting errors since large frequency is observed in the cells with a
multiple of 50,000 yen in the histogram. If we expand the range of “below the threshold” for
the broader cells of between 100,000 yen and 150,000 yen, the share of those measured in the

broader cells declined by 5.8 percentage points from 31.3 percent. These observations

"* The time interval is short and the information is reliable. This is also the case for the surveys in 2000
and 2004, which were performed in October and asked the respondents to report their labor income in

September
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indicate that the bunch that was observed below the threshold disappeared in response to the
elimination of the earnings test in 1985.

Figure 2 represents the histogram of the monthly wage and the full second-tier benefit
in 2000 and 2004, If the earnings test creates a bunch, we would not see it below the
threshold (370,000 yen) in 2000 but in 2004 after the earnings test was revived in 2002. The
full second-tier benefits for each individual in 2004 are calculated in the pension formula '
Since the second-tier benefits are not necessarily in an integer value measured in a 10,000
yen bracket, we take a broader range as “below the threshold” for identifying a bunch. The
share of individuals whose monthly wage and full second-tier benefit are between 300,000
yen and 370,000 yen was 12.3 percent in 2000 and 10.1 percent in 2004, In both years, the
median is located at approximately 210,000 yen; further, the cumulative frequency below
370,000 yen was 83.6 percent in 2000 and 81 0 percent in 2004 These observations indicate
that, contrary to the prediction of a bunch analysis, the share of the individuals below the

threshold declined after the revival of the eamnings test.

" The methodology of calculation is summarized as follows. Pr is denoted as the full second-tier pension
benefit, P, as the actual second-tier pension benefit, and W as wage, all of which are on a monthly basis. In
the 2004 survey, the data provides the sum of public pensions (first and second tiers) and
employer-provided pension programs (third tier). P4 1s computed by subtracting the full basic pension
benefits (66.208 yen per month in 2004) from the sum of the first- and second-tier benefits. Under the
earnings test, a person eligible for the full benefit 1s entitled to receive Prwhen W is zero and Py + W when
the sum of P and W is less than 370,000 yen (P, = Py). When the sum of Pr and W exceeds 370,000 yen,
a marginal tax of 50 percent is applied to the additional benefit, i.c., P, is calculated as 18,500 + 0.5P; -
0.5/ What we know in the dataset is # and P, and P 1s computed as W + 2 x (P, - 18,500). Finally,
when monthly wage exceeds the sum of the full second-tier pension benefits, 370,000, second-tier pension
benefits are reduced to zero, Since we assume that all the persons are eligible for full benefits of the first
tier. a limited number of individuals in the sample, who were excluded from the estimation, show a
negative value for the sum of wage and second-tier benefits, Moreover. we compute the second-tier benefit
assuming no third-tier benefit. See footnote 15. 507



In brief, the share of the individuals whose wage was below the threshold declined
between 1983 and 1988, after the elimination of the earnings test in 1985. This change
indicates that the elimination of the eamings test eliminated the bunch, although the share of
“just below the threshold” remained unchanged. In contrast, it appears that this is not the case
for the revival of the earnings test in 2002 because we do not observe any new bunch below
the threshold in 2004,

It may be tempting to conclude that the elimination of the eamnings test in 1985
affected the labor supply of the elderly and the revival in 2002 did not. However, it is
possible that numerous factors other than the revisions of the earnings test contributed to the
change in the distributions between 1983 and 1988 or between 2000 and 2004, which may
have obscured the effect of the earnings test reforms. In order to address this issue, we
employ a DiNardo Fortin and Lemieux decomposition (DiNardo, Fortin and Lemieux (1996),
Dinardo (2002), Lemieux (2002)). This is a semi-parametric approach and visually
decomposes the change in wage distributions into two parts: the change in the distributions of
the attributes and in the effect of attributes on wage distributions.

First, we compare the actual wage distribution in 1983 (before elimination) with the
counter-factual distribution defined as what the density of wage would have been in 1988
(after elimination) if the attributes of workers and firms had remained at their 1983 level.

Second, we compare the actual distribution of the sum of wages and full second-tier benefit

508



in 2000 (before revival) with the counter-factual distribution defined as what the density of
wage plus full second-tier benefit would have been in 2004 (after revival) if the attributes of
workers and firms had remained at their 2000 [evel.

Our prediction is summarized as follows. Since it is unlikely that the change in the
earnings test rule alters the attributes of workers and firms used in the analysis, it is natural to
assume that the effect of the earnings test reforms, if any, is observed not in a change in the
attributes of workers and firms but in the effect of those attributes on labor income. In other
words, if the counter-factual distribution overlaps with the actual distribution prior to the
reforms, the change in the distributions is caused by the change in the attributes, not the effect
of the attributes on wage, and thus the change in the eamings test is not responsible for the
change in wage distributions. The procedure is summarized in the Appendix and the summary
statistics of the variables used as the attributes of workers and firms are reported in Appendix
Table.

Figure 3 reports the actual distributions in 1983 and 1988 and the counter-factual
distribution, assuming that the attributes of workers and firms remained at their 1983 level.
First, in comparison with the actual distributions in 1983 and 1988, we find that the peak
around 100,000 yen declined and that the distribution in 1988 became flatter than that in 1983
Second, the counter-factual distribution overlaps the actual distribution in 1983, thereby

implying that, if the attributes of workers and firms were unchanged between 1983 and 1988,
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the entire distribution would have hardly changed. In other words, the difference in the actual
distribution in 1983 and 1988 stems from the difference in the attributes of workers and firms,
not the effect of the attributes on wages. Since it is unlikely that the elimination of the
earnings test altered the attributes of workers and firms, the change in wage distributions
between 1983 and 1988 was not caused by the elimination of the eamings test.

Figure 4 presents the actual distribution of wage and full second-tier benefit in 2000
and 2004 as well as the counter-factual distribution in which we assume that the attributes of
workers and firms had remained at their 2000 level. First, we notice that the actual
distribution of wages and second-tier benefit is flatter in 2004 than in 2000, including the
corresponding parts below the threshold (370,000 yen). In this sense, we do not observe any
new bunch below the threshold afier the revival of the earnings test in 2002. Second. the
counter-factual distribution produces a peak but the location is far below the threshold. The
density just below the threshold is less than the actual distribution in 2000, thereby implying
that even if the attributes of workers and firms had been fixed, we would have not seen any
bunch in 2004 after the revival of the eamnings test.'"> What we observed in the

decomposition analysis of the wage distribution before and after the reforms reveals that the

" We acknowledge the limitation of our calculation of the full second-tier benefit from our dataset. One
strong assumption is that all the respondents are eligible for the full firsi-tier pension benefit, which
underestimates the second-tier benefit. At the same time, we disregard the employer-provided pension
benefit (third-tier) simply because we are not able to compute it from the dataset, which overestimates
second-tier benefits. In general, the amount of the employer-provided pension benefit is larger than that of
the firsi-tier benefit, thereby implying that the actual second-tier benefit 1s smaller than what we compute
and that the distribution moves to the left if we use ﬁbpmis«c data of the second-tier benefit.



elimination of the earnings test in 1985 did not eliminate the bunch and that the revival in
2002 did not create a new one, though partial effect on labor supply is observed. Based on
these observations, we conclude that the labor supply effect of the social security earnings
test is negligible and the revisions of the eamings test rule did not affect the labor supply
decision of the elderly.

However, a closer look at the frequency in the counterfactual distribution and the
actual distribution in 2000 shows that the frequency slightly over 370,000 yen declines and
that this change contributes to the larger peaks at around 100,000 yen and 200,000 yen. Since
those changes are caused not by the change in the attributes of workers and firms, it is
possible that the reintroduction of the eamings test motivated some workers to reduce their
labor supply with respect to the eamings test. In order to explore the possibility, we examine

the direct survey response in the next section.

6. Direct survey response

A unique advantage of our dataset is that the respondents were explicitly questioned
with regard to the effect of the change in the earnings test. We use this survey response to
complement what we observed in the change in wage distributions. The 2004 survey asked

the respondents who were eligible for EPI benefits: “Do you restrict working hours or days
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due to a reduction or no receipt of EPI benefits under the social security earnings test?” Then,
each respondent is asked to choose one of the following answers: (1) I did not work at all, (2)
I restricted working hours or days, (3) I did not adjust employment even under the earnings
test, and (4) others.'®

This direct response complements what we found in the bunch analysis for three
reasons. First, the direct question reveals the proportion of those who did not work at all
under the earnings test, while the bunch analysis focused on the individuals who are currently
working. However, the most serious effect of the earnings test on labor supply should be
found in those who have given up working; thus, the bunch analysis is likely to underestimate
the labor supply effect of the earnings test.

Second, a bunch analysis is vulnerable to reporting errors or labor market rigidity (Haider
and Loughran 2008). The analysis implicitly assumes that workers can adjust their wages and
working hours to the level just below the threshold; however, in reality, this may not be the
case. If many workers are not able to adjust their labor supply freely, the effect of the
earnings test is not observed “just below” the threshold and we overlook or underestimate the
effect. The observation on the comparison between the counterfactual and actual distributions
in 2000 suggests that this may be the case. Third, our calculation of the full second-tier

benefits is not completely exempt from measurement errors since the exact value of the

' The 2000 survey provided a similar question but only the individuals aged between 60 and 64 were
asked to respond to it because those aged between g.;; émd 69 were not included in the earnings test in 2000,



benefits is not available in the 2004 survey.

While we do not insist that the direct survey responses are a perfect measure for
evaluating the effect of the earnings test and acknowledge the possibility that the subjective
response overestimates the effect, we believe that the direct survey response is an alternative
measure that complements the methodology in the literature.

Table 1 summarizes the results of the direct survey responses. First, individuals who
have stopped working completely shared approximately 30 percent and those who restricted
their working days or hours shared 17 percent, both of which comprised nearly half the
respondents.'” Another 30 percent responded that their labor supply decision was not
affected by the earnings test. If we disregard the individuals who chose “others,” the eamings
test affected labor supply behavior of over half the respondents and close to 40 percent
stopped working. This result demonstrates that the labor supply effect of the earnings test is
large in contrast to the results of the bunch analysis.

Second, the averages of monthly wage, sum of the monthly wage and (actual)
second-tier benefit, and working hours/days were indeed smaller for individuals who reported
that they were affected by the eamings test than those who reported that they were not For
example, the average monthly wage was close to zero for those who chose (1), approximately

100,000 yen for those who chose (2), and approximately 200,000 yen for those who chose (3).

"7 Since the monthly wage and pension benefils were received in September 2004, a few people eamed
some wages occasionally in the month; therefore, the average of monthly wage or working hours/days are
not virtually equal (o zero. 51



Hence, the average monthly wage of the individuals who were partially affected by the
earnings test is half of that of those who were not affected at all. The hours worked per day
and the days worked per week were smaller for those who were affected by the earnings test,
although the gap was smaller than in the monthly wage.

Third, the sum of monthly wage and second-tier benefit, which was the objective of
the earnings test in 2004, was approximately 120,000 yen for individuals who completely
stopped working, 220,000 yen for those who partially stopped working, and 320,000 yen for
those who were not affected at all by the earnings test, The most noticeable is the fact that the
average for those who adjusted their labor supply due to the earnings test, i.e , 220,000 yen is
far below the threshold of 370,000 yen. The individuals who adjusted for their labor supply
earned much lower labor income, not just below the threshold, thereby suggesting that a
bunch analysis is likely to underestimate the effect of the eamings test on labor supply. This
is consistent with the above-mentioned observation in the comparison between the
co:.;nterfactual and the actual distributions in 2000,

Our discussion based on direct survey responses to a question regarding the labor
supply effect of the earnings test echoes with the finding of Haider and Loughran (2008) who
argued that the response to the earnings test in survey data is obfuscated by measurement
error and labor market rigidities. Figures 1 and 2 indicate that the data contains reporting
errors, which is evident from the larger frequency in a multiple of 50,000 yen. Moreover,
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labor market rigidity is evident from the fact that working hours are concentrated in certain
specific cells in the histogram (see the appendix figure). A bunch analysis disregards
individuals who are not incumbent workers as well as earnings and working hours/days of
workers who indeed earn much less than the threshold. The labor supply effects are likely to

be larger than what is suggested by the observation from the bunch analysis.

7. Concluding remarks

Recent policy reforms in Japan aimed to encourage elderly workers to remain for a
longer period in the labor force and retire in subsequent years, The discouraging effects of the
social security earnings tests have been debated in both academic and policy arenas; however,
a large volume of the literature has not reached a consensus on the labor supply effect of the
earnings tests.

We utilize micro-level data from the nationwide survey on employment of the elderly
for examining the change in the labor supply effect for those aged 65-69 before and after two
major reforms of the social security earnings test in Japan: its elimination in 1985 and its
revival in 2002. Our analysis provides two important findings. First, there is little evidence
that the revisions in the earnings test affected the wage distribution of the elderly, even after
controlling for the changes in the attributes of workers and firms between the surveys. This
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finding supports the small effect of the revisions of the eamings test, in keeping with the
results of a majority of related papers. Second, the direct responses by the respondents in the
SEE to the revival in 2002 revealed a large effect on labor supply of the elderly. The share of
the individuals in the sample who responded as having adjusted their labor supply due to the
earnings test accounted for half the respondents and indeed their wage and working hours
were much smaller than those who answered that they did not adjust their labor supply.

Our empirical findings show that the traditional bunch analysis may overlook and
underestimate the labor supply effect when it is obscured by measurement errors or labor
market rigidities. We argue that a direct response to the question on the labor supply effect is
an alternative to complement the traditional methodology used to examine the labor supply
effect of the earnings test. In order to cope with these issues, a further study must examine the
effect of the social security earnings test for younger people aged between 60 and 64
Moreover, other important factors that affect the labor supply decision such as health status,
family relationship, and labor-leisure choice must be examined together in order to study the

relative effect of the earnings test on the labor supply decision of the elderly.
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Appendix

Using a comparison between the 1983 and 1988 distributions as an example, we will
briefly describe the procedure of a DiNardo, Fortin, and Lemieux decomposition. The wage

distributions in 1983 and in 1988 are written as

S = [ £ | Xh(X |1=1983)dX,

SR = [ 20 | X)X |1 =2003)aX,

respectively, where /'"(Y | X) is the mechanism of wage determination in 1983 that maps
the attributes of workers and firms X to the wage distribution ¥ and /""" (¥ | X) is the wage
determination in 1988. Moreover, what the wage distribution would be in 1988 if the
distribution of X'is unchanged from that in 1983 is written as

St @)= [ £ (¥ | X)h(X |1 =1983)dX

The DiNardo, Fortin, and Lemieux approach employs a “re-weighting” method for estimating

the counterfactual distribution. The counterfactual distribution can be rewritten as
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St )= [ £ (¥ | X)h(X | 1=1983)dX = [f ™ (¥ | X)h(X |1 =1988)dX,

983

h(X |1=1983) The Bayesian rule produces o = (¢ =1983 | X) P(t=1988)
h(X |1=1988) P(1=1988 | X) P(1 =1983)

where @ =
where the conditional probabilities P(7=1983 | X') and P(r=1988 | X) are propensity
scores for the specific observations in 1983 and 1988, respectively, conditioned on .Y, which
are calculated by the logit model in this analysis (the estimation results of the logit model is
available on request). The terms P(r =1983) and P(r =1988) are calculated based on the
proportion of the observations pertaining to 1983 and 1988 in the pooled data, respectively.
The counterfactual distribution is calculated using the kernel density estimation, using
calculated weight = The kemnel density is also useful to adjust for reporting errors in this
study. In order to make the results comparable with those from the histogram analysis, we
take the level of wages as the dependent variable; however, the results are unchanged when

we take the logarithm of wages as the dependent variable,
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