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Abstract: This study examines the impacts of demand-side (the improved employ-

ment protection law) and supply-side (pension reform) government interventions

on older male workers’ employment outcomes in Japan. To identify the effects of

interventions implemented concurrently, we employ a difference-in-difference-in-

differences (DDD) approach with variation in the bindingness of the revision of

employment protection law as our specification strategy. Our results show that the

revised employment protection law had a significant positive impact on employ-

ment. However, the results of the event study’s DDDmodel show that the treatment

effects do not last over time.
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1 Introduction

Population aging is a common concern formany developed countries. Among them,

Japan has the highest ratio of older adults (65 years or older), which was 28.9 %

in 2021 and is still increasing (Cabinet Office 2022). As the aging population, along

with the low fertility rate, has become a serious threat to the social security system,

the Japanese government has continuously conducted pension reforms and policy

revisions to promote older people’s employment. The Japanese government imple-

mented the Pension Reform Act, which gradually increased the pensionable age

from 60 to 65 for two components of public pension benefits for employees: a fixed

amount in 1994 and a remuneration-based amount in 2000. Moreover, the Elderly

Employment Stabilization Law (EESL) was revised in 2006 and 2013 to further stim-

ulate the employment of older adults.

We assume that there are two types of government interventions in the labor

market: demand-side interventions, such as anti-discrimination laws or a ban on

mandatory retirement; and supply-side interventions, which affect workers’ incen-

tives to work. In the Japanese context, extending the pension-eligible age is a

supply-side government intervention, and strengthening the EESL is a demand-side

government intervention. We examine the impacts of the 2013 EESL revision and

pension reform on older male workers’ employment outcomes in Japan using the

Longitudinal Survey of Middle-aged and Elderly Persons (LSMEP).

This study is related to the literature identifying the effects of demand-side

government intervention on employment. An extensive body of literature focuses

on the anti-age discrimination laws or ban on mandatory retirement in the North

American labor market from the 1960s to the 1980s. It evaluated the effect of pro-

hibiting mandatory retirement in the United States (Adams 2004; Ashenfelter and

Card 2002; Neumark and Stock 1999) and Canada (Shannon and Grierson 2004),

using state- or province-specific changes in legislation. As reviewed in Neumark

(2003), the literature finds that increasing employment protection for older work-

ers has a positive but overall modest effect on their labor-force participation. With

respect to Japan, the EESL, which is considered to be a demand-side interven-

tion, does not address age discrimination. Instead, it encourages employers to hire

incumbents, aged 60 to at least 65, through direct enforcement. Studies have shown

that the 2006 EESL revision increased the employment rate among older workers

(Kondo and Shigeoka 2017; Yamamoto 2008).

This study is also related to the research on the effect of supply-side govern-

ment intervention on older adults’ work incentives through changes in social secu-

rity benefits (Atalay and Barrett 2015; Behaghel and Blau 2012; Engels et al. 2017;

Gustman and Steinmeier 2005; Hanel and Riphahn 2012; Krueger and Pischke 1992;
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Mastrobuoni 2009; Staubli and Zweimüller 2013). The results of these studies sug-

gest that a reduction in social security benefits or an increase in the eligible age for

social security has positive effects on the labor supply among older adults. Kondo

and Shigeoka (2017) compared two Japanese cohorts and found a significant impact

of the extension of the pensionable age on employment.

Although most previous literature examined the effect of demand- or supply-

side interventions, demand-side interventions tend to be implemented concur-

rently with supply-side interventions. This is because the government wants to pro-

mote older adults’ employment to compensate for their income loss fromdecreased

social security benefits. Neumark and Song (2013) investigated the complementar-

ity of demand- and supply-side government interventions. By examining state-level

variation in age discrimination laws in the United States, they found that stronger

age discrimination protections enhanced the positive impact of social security

reforms (increasing the full retirement age and reducing benefits) on older adult

employment.

The 2013 EESL revision in Japan was also enacted contemporaneously with the

extension of the pensionable age for a remuneration-based part of the employees’

public pension benefit. Yamada (2017) and Jiang (2023) examined the combined

effects of the two interventions. Yamada (2017) found that the combined effects of

EESL revision and pension reform on employment are positive. In contrast, Jiang

(2023) concluded that the combined effects on employment were insignificant.

Although the two sides of interventions are difficult to disentangle, Rabaté

(2019) identifies a labor-demand effect on retirement by using a unique natu-

ral experiment. He focused on the variation in mandatory retirement legisla-

tion across different industries. Employing a difference-in-difference-in-differences

(DDD) approach, he found that exit rates from employment were higher when

mandatory retirement was possible.

In this study, we exploit the DDD approach to examine the impacts of the 2013

EESL revision and pension reform on older male workers’ employment outcomes.1

Considering that the pensionable age was concurrently raised when the EESL was

tightened, it is difficult to sort out the effects of the two sides of interventions by

simply comparing affected and unaffected cohorts. To decompose the combined

effects of the two interventions into the effects of pension reform and the EESL revi-

sion, we utilize the difference in the bindingness of the EESL revision within each

1 The analysis in this study is restricted to Japanesemales. In Japan, women aremore likely to quit

their jobs after marriage and childbirth than those in other developed countries. Some women

return to work after childbirth, whereas others do not. As Kondo and Shigeoka (2017) point out,

few women remain in full-time employment until they reach the mandatory retirement age. Thus,

working status is quite different between males and females during their careers.
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cohort. Specifically, we exploit companies’ mandatory retirement age variations

across companies. The DDD model compares the relative outcomes of treatment

versus control groups for whom the 2013 EESL revisionwas not binding to the rela-

tive outcomes of treatment versus control groups for whom the 2013 EESL revision

was binding. Employing the DDD approach can identify the effect of pension reform

and consequently reveal the effect of the EESL revision. Moreover, we estimate the

event study’s DDD model to examine the dynamics of the treatment effects. The

present study contributes to the previous literature by unraveling the effects of

pension reform and the EESL revision.

The remainder of this paper is structured as follows: Section 2 describes the

institutional background of two major policy reforms in Japan. Section 3 exhibits

our empirical strategy and models. The data are explained in Section 4. Estimated

results are shown in Section 5, and Section 6 concludes the study.

2 Institutional Background

2.1 Japanese Public Pension System and the Previous Pension
Reforms

The Japanese public pension system consists of two subsystems: the first is an

earnings-related “Employee’s Pension Insurance (EPI)” for mainly regular workers

for businesses with five or more employees and for public servants, and the second

is a flat-rate “National Pension” for individuals not covered by the EPI. Enrollment

in one of these subsystems is mandatory for individuals.

The EPI benefits consist of two parts: a fixed amount and a remuneration-based

amount. The former is designed to be equivalent to the benefit provided by the

“National Pension” and determined by the employees’ enrollment period in the EPI.

The latter is determined based on their remuneration and enrollment period in the

EPI. While the amount of the remuneration-based part differs widely depending on

earnings before retirement, either part of the pension counts as an important part

of income among pensioners.2 The pensionable age for both parts of the EPI was

60 years until 2000, but has since been raised through a series of pension reforms.3

2 According to the 2012 FY Annual Report of Employees’ Pension Insurance and National Pension

(Pension Bureau of Ministry of Health, Labour and Welfare), the average amount of pension ben-

efits of the EPI, including both the fixed- and remuneration-based amounts, was 162,138 yen at the

end of the fiscal year of 2012 (approximately 2000 USDwith the exchange rate at that time).Without

the fixed part, it was 76,790 yen (approximately 960 USD).

3 The pensionable age for the “National Pension” has been 65 since its establishment in 1961.



Pension Reform and Employment Protection — 1021

The Pension Reform Act of 1994 incrementally increased the pensionable age

for EPI’s fixed part from 60 to 65 years for male employees, starting in 2001. This

reform resulted in male cohorts born in 1949 or later receiving the fixed part

at 65 years of age, while the pensionable age for the remuneration-based part

remained at 60 years of age. Kondo and Shigeoka (2017) examined the effects of

the extension of the pensionable age for the fixed part of EPI on the employment

of older adults using the Labour Force Survey. They compared cohorts born in 1944

(control group) who receive the EPI’s fixed part at age 62 and those born in 1945

(treatment group) who receive it at the age of 63 and found a significant impact of

the extension of the pensionable age on employment.

In 2000, another Pension Reform Act was undertaken to gradually increase the

pensionable age for the EPI’s remuneration-based part from 60 to 65 years for male

employees, starting in 2013. Male cohorts born in 1953 and 1954 were the first to be

affected by both of these reforms, as they began receiving pension benefits from

the remuneration-based part at the age of 61.4 Consequently, they would receive no

pension at the age of 60.

2.2 Mandatory Retirement and the Previous Revisions of EESL

In Japan, most companies have a mandatory retirement policy wherein regular

workers must retire at a certain age. Since the first major revision of the EESL in

1998, employers can no longer set a mandatory retirement age below 60.5 Prior to

the 2006 EESL revision, most Japanese employees generally retired in the month

they turned 60. However, following the aforementioned pension reform, the dis-

crepancy between retirement and pensionable age had indeed become a concern

for older workers.

By revising the EESL in 2006, the Japanese government mandated employers

to offer older workers continuous employment up to the higher pensionable age

throughout Japan. The 2006 revision of the EESL mandated companies to offer

employment opportunities until age 63 for the 1946 cohortwhile exempting the 1945

cohort from continuous employment after age 60. Thus, employment opportunities

after age 60 were not guaranteed for the 1945 cohort. Kondo and Shigeoka (2017)

compared the 1945 (control group) and 1946 (treatment group) cohorts and found

significant positive impacts of the 2006 EESL revision on employment. However,

4 Throughout this study, the ‘‘cohort born in year X’’ is identified as those born between April of

year X and March of the following year. This is because Japan’s fiscal year starts in April and ends

in March of the following calendar year. Most regulations on social security and employment are

based on this rule.

5 The EESLwas first enacted in 1971 to promote the employment of middle-aged and older people.
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employers could refuse to provide employment opportunities to workers who did

not meet the criteria set by their labor-management agreement.

In contrast, the 2013 EESL revision mandated firms to employ all workers who

wished to continue employment until age 65, uniformly throughout Japan, with

penalties. In the revised EESL, the government publishes the names of compa-

nies that do not comply with the obligation. In other words, when older workers

reach age 60, employers are required to offer continuous employment up to age

65 for those born after 1953, while they have the option to refuse to offer the same

opportunity to those born before 1952.

2.3 Co-occurrence of Pension Reform and Enactment of
Revised EESL in 2013

In 2013, the revised EESL and extension of the pensionable age for the EPI’s

remuneration-based partwere enacted concurrently. In Table 1,we summarize how

each reform was applied to each cohort by birth year. With the 2013 EESL revi-

sion, the 1953 and 1954 cohorts did not receive a pension at age 60 but were offered

employment opportunities until age 65.

Yamada (2017), using the and Jiang (2023), using the Keio Household Panel

Survey, examined the effect of the 2013 EESL revision combined with the exten-

sion of the pensionable age in the remuneration-based part of the EPI. Yamada

(2017) compared the 1952 cohort (control group) and the 1953 cohort (treatment

group) and concluded that the combined effects of EESL revision and pension

reform on employment are positive. In contrast, Jiang (2023) compared the cohorts

born between April 1953 and January 1956 (treatment group) and the cohorts born

between February 1950 and March 1953 (control group) and found that the com-

bined effects on employment were insignificant. Additionally, Yamada (2017) and

Jiang (2023) conducted analyses with sub-groups by employment status and firm

size at the employees’ workplaces at age 59 to examine whether the combined

effects may be more concentrated among regular employees or those in large-sized

firms. They indicated that the combined impacts could be more significant for reg-

ular employees working for a large company.

To decompose the combined effects into those of the EESL revision and pen-

sion reform, it is beneficial to utilize the difference in the bindingness of the EESL

revisionwithin each cohort in the DDDmodel. Employing the DDDmodel, we inves-

tigate the impacts of the revised EESL and pension reform on the labor force par-

ticipation, employment, and unemployment of older male adults. The details are

provided in the next section.
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3 Empirical Strategy

3.1 Analytical Framework

Continued employment opportunities at age 60 began to differ between the treat-

ment and control groups after the 2013 EESL revision. Meanwhile, the eligibility age

of the EPI’s remuneration-based part for the treatment group was raised to 61 by

the pension reform, whereas the eligible age for the control group remained at 60.

Thus, when the older adults in the treatment group reached 60, they could continue

working but without any public pension benefits.

Considering that the pensionable age was raised when the EESLwas tightened,

it is difficult to identify the effects of the demand- and supply-side interventions

by comparing affected and unaffected cohorts. To identify the effects of pension

reform and the EESL revision on labor market outcomes in the DDD framework,

we exploit a company’s mandatory retirement age variation that makes the differ-

ence in the bindingness of the EESL revision within each cohort. Although most

companies set the retirement age at 60 before the 2013 revision, some companies

set it at over 60 or did not set it. The 2012 General Survey on Working Conditions,

conducted by the Ministry of Health, Labour and Welfare, reported that 83 % of

companies with a mandatory retirement policy set the mandatory retirement age

at 60.

To understand how the DDDmodel reveals the effects of the EESL revision and

pension reform, we compare two difference-in-differences (DID) models. The first

DID compares outcomes between cohorts born in 1953 or 1954 (treatment group)

and those born in 1951 or 1952 (control group), both of whom were employed by

firmswith either nomandatory retirement age or amandatory retirement age over

60 when they were 55. Given that these firms already had a mandatory retirement

age greater than 60, the EESL revision did not impose any binding constraints on

the individuals employed by them. Consequently, the first DID model helps identify

the effects of extending the pensionable age. The second DID compares outcomes

between cohorts born in 1953 or 1954 (treatment group) and those born in 1951 or

1952 (control group), both of whom worked for firms with a mandatory retirement

age of 60when theywere 55. The individuals employedby these firmswith amanda-

tory retirement age of 60were subject to the EESL revision and pension reform. The

difference between the first and secondDIDs is considered to be the effect identified

in the DDD model.
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3.2 Econometric Models

We set the age of 59 as baseline and estimate the following DDD model:

Yit = 𝛼1 + 𝛽1Treati + 𝛾1MRA60i + 𝛿1Treati ×MRA60i + 𝛼60Age60it

+ 𝛽60Treati × Age60it + 𝛾60Age60it ×MRA60i + 𝛿60Treati × Age60it

×MRA60i + 𝜃1Unemprt + 𝜃2Maritalit + 𝜇i + eit (1)

where Yit denotes one of the three outcomes for individual i at year t: a dummy for

being in the labor force (LFit), employment (Eit), and unemployment (Uit).
6 Treati

is a dummy variable equal to 1 if the individual i belongs to the treatment group.

MRA60i is a dummy variable equal to 1 if the individual i worked for a firm where

the mandatory retirement age was 60 at the age of 55. Age60it is a dummy variable

equal to 1 if an individual i’s age is 60 in year t. 𝜇i is a time-invariant individ-

ual fixed effect and eit is an idiosyncratic error. Because labor market status at

age 60 could differ among cohorts, we control for average unemployment rates in

year t (Unempr
t
). We also control for the marital status of individual i in year t

(Maritalit).

Our identification strategy relies on comparing the two different DID models:

the first and second DIDs. In the first DID, we focus on the individuals employed

by firms with no mandatory retirement age or one over 60 (MRA60 = 0), while the

second DID focuses on those employed by firms with a mandatory retirement age

of 60 (MRA60 = 1). Using equation (1), we can express the first (equation (2)) and

the second (equation (3)) DID models:

Yit = 𝛼1 + 𝛽1Treati + 𝛼60Age60it + 𝛽60Treati × Age60it + 𝜃1Unemprt

+ 𝜃2Maritalit + 𝜇i + eit if MRA60i = 0 (2)

Yit =
(
𝛼1 + 𝛾1

)
+
(
𝛽1 + 𝛿1

)
Treati +

(
𝛼60 + 𝛾60

)
Age60it +

(
𝛽60 + 𝛿60

)
Treati

× Age60it + 𝜃1Unemprt + 𝜃2Maritalit + 𝜇i + eit if MRA60i = 1 (3)

When estimating equations (1)–(3) using a fixed-effects model, we set the

parameters 𝛼1, 𝛽1, 𝛾 1 and 𝛿1 as 0.

6 The LSMEP asks the respondent whether they are usually in paid work (“Yes [a]” or “No”). Then,

if they answer “No,” they are asked the following question: Do you want a paid job (“Yes” or “No

[b]”)? When they answer “Yes,” they are asked the final question: Are you looking for a paid job

(“Yes [c]” or “No [d]”)? The variables are defined as follows: Ei = 1 if they are in paid work [a], =0
otherwise; Ui = 1 if they are unemployed [c], =0 otherwise; LFi = 1 if the respondent is in paid

work [a] or unemployed [c], =0 otherwise.
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We assume that the EESL revision did not affect the transition for the employ-

ees between firms with no mandatory retirement age or one over 60 (MRA60 = 0)

and firms with a mandatory retirement age of 60 (MRA60 = 1). WhenMRA60 = 0,

the EESL revision was not binding for the employees. Additionally, the DDD model

assumes that there is no potential difference in pension incentives between employ-

ees with MRA60 = 0 and those with MRA60 = 1. Under these assumptions, the

parameter𝛽60 measures the effect of extending the pensionable age, and the param-

eter 𝛿60 measures the effect of the EESL revision on the outcomes at age 60 relative

to 59, as illustrated in Figure 1.

An event study model helps to examine the dynamics of the treatment effect.

Additionally, we set the age of 59 as baseline and estimate the following event

study’s DDD model:

Yit = 𝛼1 + 𝛽1Treati + 𝛾1MRA60i + 𝛿1Treati ×MRA60i +
∑

a

𝛼aAgeait

+
∑

a

𝛽aTreati × Ageait +
∑

a

𝛾aAgeait ×MRA60i +
∑

a

𝛿aTreati

× Ageait ×MRA60i + 𝜃1Unemprt + 𝜃2Maritalit + 𝜇i + 𝜀it, (4)

a = 58, 60, 61, and 62,

where 𝜀it is an idiosyncratic error. The event study model estimates the interaction

terms (Treat × Age
a
and Treat × Age

a
×MRA60) capturing the treatment effect of

the EESL revision and pension reform for each age period relative to age 59. As we

Figure 1: DDD model diagram.
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are using a fixed effects model to estimate equation (4), we set parameters 𝛼1, 𝛽1, 𝛾 1
and 𝛿1 to 0.

4 Data

This study uses data from the LSMEP conducted by Japan’s Ministry of Health,

Labour and Welfare (MHLW) since 2005. The LSMEP is a nationwide population-

based panel survey. The survey objects were randomly selected from males and

females, aged 50 to 59, as at the end of October 2005, through stratified two-

stage sampling. A total of 34,240 individuals responded (response rate: 83.8 %)

and are tracked annually. We use data from the fifth to the twelfth waves of the

LSMEP (average attrition rate of 3.8 % in each wave); 21,916 individuals remained

in the twelfth wave. No new respondents were added after the first wave (Min-

istry of Health, Labour and Welfare 2023).

The sample is restricted to individuals whomeet the following four criteria: (i)

are male; (ii) are part of the cohorts born in between 1951 and 1954; (iii) are aged

from58 to 62; and (iv) have information on all relevant variables available. The final

sample includes 13,309 person-year observations.

When the Japanese government conducts a survey to compile official statistics,

it complies with Japan’s Statistics Law, which requires the survey to be reviewed

from statistical, legal, ethical, and other viewpoints. We obtained the survey data

from the MHLW with its official permission; therefore, this study did not require

further ethical approval.

5 Estimation Results

Panels A and B in Table 2 present the descriptive statistics for respondents aged 58

to 62 and those aged 59 to 60, respectively. The mean value of covariate Unempr

in both Panels A and B shows a slight difference among cohorts. This suggests that

labor market status at age 60 differs slightly among cohorts. Before showing the

estimation results, we check the pre-treatment balances between the treatment

and control groups. As shown in Figure 2, there are no visual differences in the

pre-treatment dynamics of the four groups. The parallel trend assumption is thus

plausible.

Table 3 presents the combined impacts of the EESL revision and the pension

reformon employment. Columns (1) and (2) show the significant positive impacts on

labor force participation and employment. The results comparing the cohorts born

in 1952 and 1953, shown in Column (5), are consistent with those of Yamada (2017),
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Panel A: Cohort born in 1951/1952 vs 1953/1954

Panel B: Cohort born in 1952 vs 1953 

Figure 2: Parallel trend assumption. We plot the means of the outcome using the corresponding

95 % confidence intervals over age for the four groups using a balanced panel.
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Table 3: Combined impact of demand- and supply-side interventions on employment for older adults.

Control: born in 1951/1952 Control: born in 1952

Treatment: born in 1953/1954 Treatment: born in 1953

(1) (2) (3) (4) (5) (6)

Dependent variable LF
i
= 1 E

i
= 1 U

i
= 1 LF

i
= 1 E

i
= 1 U

i
= 1

Treatment × Age60 0.026b 0.044c −0.018a 0.040b 0.047b −0.006
(0.009) (0.013) (0.008) (0.012) (0.016) (0.012)

Age60 −0.076c −0.106c 0.030b −0.050b −0.096c 0.047b

(0.013) (0.016) (0.010) (0.018) (0.022) (0.016)

Unempr −0.016 −0.005 −0.011 0.099 0.063 0.036

(0.032) (0.035) (0.023) (0.052) (0.065) (0.044)

Marital −0.065 −0.060 −0.005 −0.003 −0.007 0.004

(0.059) (0.058) (0.009) (0.034) (0.047) (0.014)

Constant 1.099c 1.025c 0.074 0.502a 0.656a −0.154
(0.158) (0.170) (0.110) (0.243) (0.307) (0.205)

Number of observations 4606 4606 4606 2286 2286 2286

Number of persons 2303 2303 2303 1143 1143 1143

R 0.049 0.069 0.013 0.057 0.080 0.016

(1) a,b and cindicate statistical significance at the 10 %, 5 % and 1 % levels, respectively. (2) Standard

errors in parentheses are adjusted for two levels of clustering (individuals and cohort × age).

who used the same data but included more observations from age 53 to 60. There

may be several reasons why Jiang (2023) did not observe significant effects. One

possibility is that she used smaller datasets, which could have affected the statistical

power of the analysis. Another reason could be the possible confusion between the

treatment and control groups, possibly due to the lack of information on the exact

birth month.

To identify the effects of pension reform and the EESL revision on labor mar-

ket outcomes, we have employed the DDD framework. As mentioned in Section 4,

considering that the DDD estimation is based on the difference between two DID

estimations, it is helpful to examine these two DID estimations separately. Table 4

presents the results of the first (equation (2)) and second (equation (3)) DID esti-

mations. As the EESL revision was not binding for the employees withMRA60 = 0,

we can identify the effects of extending the pensionable age in the first DID model.

Columns (1a) and (2a) show that the coefficients of Treat × Age60 (parameters 𝛽60
in equation (2)) are insignificant. By contrast, in the second DID model (Columns

(1b) and (2b)), where the employees were subject to the EESL revision and pen-

sion reform, the coefficients of Treat × Age60 (parameters 𝛽60 + 𝛿60 in equation (3))

for labor force participation and employment are significantly positive. There are

significant differences in the coefficients of Treat × Age60 between Columns (1a)
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Table 5: Impact of demand-side interventions on employment for older adults.

Control: born in 1951/1952 Control: born in 1952

Treatment: born in 1953/1954 Treatment: born in 1953

(1) (2) (3) (4) (5) (6)

Dependent variable LF
i
= 1 E

i
= 1 U

i
= 1 LFi = 1 E

i
= 1 U

i
= 1

Treatment × Age60 × MRA60 0.048b 0.069c −0.021 0.034 0.071a −0.037
(0.020) (0.021) (0.021) (0.025) (0.032) (0.022)

Treatment × Age60 −0.014 −0.014 −0.000 0.011 −0.012 0.023

(0.014) (0.019) (0.021) (0.021) (0.026) (0.020)

Age60 × MRA60 −0.069c −0.099c 0.030a −0.074b −0.095b 0.021

(0.013) (0.016) (0.015) (0.021) (0.024) (0.016)

Age60 −0.019 −0.024 0.005 0.011 −0.018 0.029

(0.015) (0.018) (0.015) (0.023) (0.026) (0.018)

Unempr −0.015 −0.004 −0.011 0.097 0.061 0.035

(0.032) (0.035) (0.024) (0.052) (0.065) (0.044)

Marital −0.066 −0.062 −0.004 −0.014 −0.016 0.002

(0.058) (0.056) (0.009) (0.033) (0.050) (0.017)

Constant 1.097c 1.022c 0.075 0.525a 0.672a −0.147
(0.156) (0.168) (0.110) (0.242) (0.307) (0.204)

Number of observations 4606 4606 4606 2286 2286 2286

Number of persons 2303 2303 2303 1143 1143 1143

R 0.054 0.076 0.014 0.064 0.086 0.017

(1) a,b and cindicate statistical significance at the 10 %, 5 % and 1 % levels, respectively. (2) Standard

errors in parentheses are adjusted for two levels of clustering (individuals and cohort × age).

and (1b) and between (2a) and (2b), respectively. These are similar to those shown

in Columns (4a)–(5b). Thus, while the impacts of pension reform are insignificant

in the first DID model, the combined impacts of the EESL and pension reform are

significant in the second DID model. The evidence from the two DID estimations

suggests that a significant portion of the combined impacts can be attributed to the

EESL revision.

Suppose that there is no potential difference in pension incentives between

employeeswithMRA60 = 0 and thosewithMRA60 = 1. In otherwords, the pension

reform effects between the groups with MRA60 = 0 and MRA60 = 1 are the same,

as shown in Figure 1. In this case, the parameter 𝛿60 in DDD model (equation (1))

captures the effects of the revised EESL. To identify the effects of pension reform

(the parameter 𝛽60) and the EESL revision (the parameter 𝛿60) on labor market out-

comes, we present the estimation results of the DDD model in Table 5. Columns

(1) and (2) show that the coefficients of Treat × Age60 ×MRA60 (the parameters

𝛿60) are significantly positive for labor force participation and employment, while

the coefficients of Treat × Age60 (the parameters 𝛽60) are insignificant. In the case
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of comparison between cohorts born in 1952 and 1953, the coefficients of Treat ×
Age60 ×MRA60 (the parameters 𝛿60) are significantly positive for employment (Col-

umn (5)). The results from the DDD estimation, which rely on the assumption that

employees in MRA60 = 0 and MRA60 = 1 face similar pension incentives, imply

that the EESL revision has significantly positive impacts on employment.

Regarding dynamics, the treatment effects of the revised EESL do not last over

time. Table 6 presents the results for the event study’s DDD model, where the coef-

ficients of Treat × Age61 ×MRA60 are insignificant in Columns (1)–(12). The treat-

ment effects of the EESL revision on employment seem to be short-term.

6 Conclusions

We examined the impacts of the 2013 EESL revision and pension reform on older

male workers’ employment outcomes by exploiting the DDD approach. Further-

more, we estimated the event study’s DDD model to examine the dynamics of the

treatment effects.

The estimation of the basic DID model confirmed that the combined impacts

of the EESL revision and pension reform on labor force participation and employ-

ment were significantly positive. To decompose the combined effects of the two

interventions into the effects of pension reform and the EESL revision, we uti-

lized the difference in the bindingness of the EESL revision within each cohort.

Specifically, we exploited companies’ mandatory retirement age variations across

different companies.

By comparing results of two DID estimations, we found that a significant por-

tion of the combined impacts can be attributed to the EESL revision, while the

impacts of pension reform were found to be insignificant. The results from DDD

estimation showed that the revision of EESL had significantly positive impacts on

employment. It is important to note that the treatment effects of the revised EESL

did not last over time. These results imply that government intervention on the

demand side, such as the 2013 EESL revision, can be effective, at least in the short

run, for increasing employment among Japanese older adult males.
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