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Section 1 The role of actuarial valuation of the National 
Pension and the Employees’ Pension Insurance 

 

1. Functions and structure of Japan’s social security pension system 

 

(1) The significance of social security pensions 

1) Provisions against various risks during life 

Social security pensions offer protection against various risks encountered during life (Figure 1-1). One 
needs to prepare for post-retirement life while working but it is impossible to anticipate how long one will live 
or what prices and living standards will be like after retirement in the future. The social security pension system 
provides a life-long pension that allows individuals to receive a pension for as long as they live. By 
index-linking benefits to prices and wages, the system also ensures that pensions retain their real value even if 
prices and wages change. 

The social security pension system also provides disability and survivor’s pensions in case people experience 
disability or death when they have young children to support. 

The social security pension system thus offers insurance functions that personal savings cannot provide. By 
serving as a system of mutual support by society as a whole, the social security pension system protects 
society’s members against various risks that they may face as individuals during the life course. 

 

Figure 1-1  Significance of social security pensions (1) 
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2) Social support for elderly people by society as a whole 

Japan’s social security pension system dates back to the establishment in 1942 of the Workers’ Pension 
Insurance scheme, the forerunner of today’s Employees’ Pension Insurance (EPI). Universal pension coverage 
was achieved in 1961 with the establishment of the National Pension (NP), a contributory scheme. Benefits 
were subsequently improved as the economy grew to create an adequate pension system. 

Before the social security pension system was established and while it was maturing, supporting elderly 
parents was primarily the responsibility of the family. However, Japan’s changing industrial structure, growing 
urbanization, and nuclearization of families made it unfeasible for people to rely on “private” support from 
their children and families in old age as in the past, and “social” support provided by society as a whole for its 
older members became essential. The social security pension system provides such a system of social support 
for older people (Figure 1-2). 

 

Figure 1-2  Significance of social security pensions (2) 
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3) Equalizing the burden of support for the elderly 

Social support serves to equalize the burden of support for elderly people among people of active age 
irrespective of their family structure. With life expectancy at birth increasing, it is no longer unusual for retired 
parents to live to see their own children retire and become pensioners. If the only recourse in such cases were 
private support, grandchildren would end up having to support not only their parents but also their grandparents, 
and the burden would be particularly onerous in the case of an only child. Conversely, elderly people whose 
children have unfortunately died would face difficult circumstances if their primary recourse were private 
support. 

With private support, the burden of supporting elderly people thus does not fall evenly on everyone’s 
shoulders, and there exist risks such as the absence of someone to look after an elderly person. By providing a 
system of social support, social security pensions serve as a means by which society as a whole can provide 
mutual support for its members and guard against the weaknesses of private support. 

 

(2) Functions of social security pensions 

At present, social security and onkyu pension benefits account for 70% of the income of elderly households, 
and these benefits are the sole source of income for 50% of elderly households. Here onkyu means the 
non-contributory superannuation system for civil servants and military persons, which used to exist until 1959. 
Its retirement and survivor beneficiaries still exist though the number is decreasing. One third of total Japanese 
population receive social security pensions and the total amount of pension benefit exceeds 50 trillion yen. This 
accounts for approximately 14% of national income and pensions make up 20% of household consumption in 
some regions (Figure 1-3). 

The social security pension system thus plays an extremely important role in financing old age, and also 
sustaining the economy of Japan. 
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Figure 1-3  Functions of social security pensions 
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 (3) How the social security pension system is structured 

Under Japan’s social security pension system, all people of active age are covered under NP and receive a 
basic pension in old age. Private-sector and government employees are in addition enrolled in EPI and receive 
an earnings-related pension on top of the Basic Pension. Individuals and corporation can also choose to enroll 
themselves or their employees in a private pension plan, such as a corporate pension (Figure 1-4). Government 
and private school employees were previously enrolled in mutual aid association (MAA) plans, but MAA plans 
were unified with EPI in October 2015. 

 

Figure 1-4  Structure of pension plans in Japan 
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Notes: 
1. The unification of MAA pensions with EPI was implemented on 1 October 2015, and government and private school employees came to be 

covered by EPI. The added occupational portion of MAA pensions was discontinued and new retirement pension plans were established 
respectively for national government employees, local government employees and private school employees. For the period enrolled in 
MAA pensions until September 2015, the added occupational portion of MAA pensions corresponding to the period will be paid even after 
October 2015. 

2. “Covered persons in the 2nd category, etc.” consists of covered persons in the EPI. (Note that, in addition to covered persons in the 2nd 
category of NP, covered persons in the EPI include beneficiaries of EPI old-age pension benefits who are aged 65 or older, still working 
and covered in the EPI. They are not covered by the NP so the number of covered persons in the 2nd category is smaller than the number 
of covered persons in the EPI. Actually, the number of covered persons in the 2nd category is 406.3 million as of end of March 2018. ) 

 

 

2. Social and economic conditions surrounding pension plans 

 

(1) Birthrate decline, life expectancy increase and population aging 

Japan’s total fertility rate had been in long-term decline since falling below 2.0 in 1975. After bottoming out 
at 1.26 in 2005, however, it began to rise again in recent years and reached 1.36 in 2019. However, it remains 
far lower than required to maintain the size of population in the long term (Figure 1-5). 
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Life expectancy at birth, on the other hand, has followed an upward trend since World War II thanks to 
improvements in public health and medical care, and stood at 81.41 for men and 87.45 for women in 2019 
(Figure 1-6). 

Owing to the long-term low fertility rate and rise in life expectancy at birth, there has been a rapid decline in 
the number of children and rise in the proportion of elderly in Japan, and the proportion of the population aged 
65 or older (i.e., the aging rate) was the highest in the world at 26.6% in 2015. 

The projections in the present actuarial valuation were calculated based on the “Population Projections for 
Japan” published in April 2017, which are the latest population projections produced based on the results of the 
2015 Population Census. According to the medium projection (based on medium fertility and medium mortality 
projections), Japan’s demographic structure, which is already the world’s most aged, is projected to age still 
further, with the proportion of the population aged 65 or older (i.e., the aging rate), which is 26.6% in 2015, 
projected to reach 33.3% in 2036 and then climb still further to 38.4% in 2065 (Figure 1-7). 

Actuarial valuations of social security pension systems estimate revenues and expenditures over a period of 
around 100 years taking account of these changes in demographic structure. 

 

Figure 1-5  Historical data of total fertility rate 

1.0

1.5

2.0

2.5

3.0

3.5

4.0

1950 1960 1970 1980 1990 2000 2010

To
ta

l f
er

til
ity

 ra
te

1950

3.65

1966

“Fire horse” year (when East Asian 

birthrates typically decline)

1.58

2019

1.36

1989

“1.57 shock” when the 

TFR fell below the 

landmark 1.57 point

2005

Record low

1.26

 
Source: Ministry of Health, Labour and Welfare, 2019 Vital Statistics. 

 



 

 7

Figure 1-6  Historical data of life expectancy at birth 
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Figure 1-7  Demographic trends by age category 
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(2) Labor market conditions 

Japan’s unemployment rate reached the peak in July 2009 and was on the decline trend after that. Since 
January 2018, it remains at the lowest level for the first time in approximately 26 years. The active job 
openings-to-applicants ratio reached the bottom in August 2009 and was on the upward trend after that. Since 
November 2018 up until March 2019, it remains at 1.63, which was the highest level since January 1974 
(Figure 1-8). 

Regarding the employment situation, in recent years, more of those who have limitations in working time 
such as females and elderly persons are participating in the labor market. 

The projections in the present actuarial valuation are based on “The Estimate of Labor Supply and Demand” 
published in March 2019, which was estimated on the premise of “Population Projections for Japan (2017, 
medium fertility and medium mortality)” (Figure 1-9). In the case of “the case in which economic growth and 
labor participation advance”, by the realization of the society where anyone who desires can work regardless of 
his or her age, males especially in older age band will see an increased labor force rate and females will 
experience the elimination of “the M-shaped curve” as a result of various factors such as improved working 
environment. 
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Figure 1-8  Historical data of employment rate by gender and age categories 

（Note）１．Sources are "Labour Force Survey" (Ministry of Internal Affairs and Communications) and "Employment Refferals for General Workers"

(Ministry of Health, Labour and Welfare).
２．Unemployment rates between March and August 2015 are complementary estimated values by adding estmated results for Iwate, Miyagi, and Fukushima

prefectures and the result for whole Japan excluding these three prefectures.
３．Shaded areas represent periods of economic recession.
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Figure 1-9  Changing trends in employment rate by gender and age categories 
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(3) Economic conditions 

The Japanese economy has been in a protracted slump since the collapse of the bubble economy, and both 
prices and wages have been back and forth between flat and declining. However, the recent real GDP growth 
rate has been on an upward trend for seven consecutive years since 2012. In addition, prices have been 
generally on upward trend since the second half of 2013 and the Japanese economy looks like overcoming 
deflation. 

  On the other hand, pension finances by their nature ought to be managed from a long-term perspective, and 
the economic assumptions used for actuarial valuations should be determined through a process of objective, 
expert discussion taking into consideration factors including future declines in the labor force from a long-term 
perspective. As the economy is uncertain and impossible to forecast with accuracy, multiple assumptions 
covering several varieties of scenarios should be adopted. 

To ensure transparency in the process which determined the economic assumptions for the present actuarial 
valuation, a public advisory panel consisting of experts in economics and finance (called the “Expert 
Committee on the Economic Assumptions and Investment/Management of Reserves in Pension Finances”) was 
formed to discuss technical matters. The assumptions were determined based on the findings reported by the 
panel. 

 

3. Framework of pension finances introduced by the 2004 pension reforms 

 

The framework of NP and EPI pension finances was changed dramatically by pension reforms introduced in 
2004. 

Before the 2004 reforms, the necessary revisions were made to NP and EPI once every five years by 
conducting actuarial valuations. These valuations projected the level of contributions needed to maintain 
current benefit levels assuming various socioeconomic changes (such as the effects of the declining birthrate), 
and the necessary revisions were proposed with their financial effects. 

Under this arrangement, the relationship between benefits and contributions was repeatedly revised 
whenever actuarial valuations were performed. Tough revisions were especially repeated when the population 
ageing advanced more rapidly than anticipated. The actuarial valuations basically showed that the level of 
future contributions (contribution rates) would be progressively raised, but only the contribution levels for the 
next five years were provided for by law. This arrangement made it intrinsically essential for legal revisions to 
be made once every five years. 

As the repeated implementation of system reforms meant that no one could tell how future pensions might be 
affected by future reforms, the 2004 pension reforms introduced a system of automatically balancing benefits 
and contributions. More specifically, in order to avoid imposing an excessive burden on people of active age in 
the future, a fixed cap was placed on contributions. Future benefit levels are then automatically adjusted in 
order to achieve equilibrium between benefits and contributions in the long term within the scope of the 
financial resources (including use of reserves) that are bound to be limited by this cap (Figure 1-10). 

The arrangements introduced by the 2004 pension reforms are explained as follows. 
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Figure 1-10  Financial framework under the 2004 pension reforms 

(arrangements to balance benefits and contributions) 
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○ The 2004 pension reforms introduced a framework of pension finances designed to ensure future plan sustainability 
taking into account further birthrate decline and population aging.

○ The financial framework has been largely put in place from the aspect of revenue by the completion of raising the 
contribution rate to the cap along with the increase of the national subsidy rate for Basic Pension to 50%.

 

(1) Fixing of contribution (rate) levels 

Under the 2004 pension reforms, the schedules to raise the contribution rates and the caps for contribution 
rates were laid down in the law and arrangements were put in place for adjusting benefits to the extent 
permitted by these financial resources (Figure 1-11). The purpose of fixing the future contribution rates was to 
address serious concerns, especially among younger people, that the future burden might endlessly be increased 
due to accelerating birthrate decline, life expectancy improvement and population aging. 

 

Figure 1-11  Approach to fixing contribution levels 
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(2)  Raising of national subsidy rate for the Basic Pension 

A roadmap for raising the national subsidy for the Basic Pension from one third to one half was explicitly 
laid down in the law under the 2004 reforms. The proportion of national subsidies for the Basic Pension 
benefits was set at one half in the main provisions of the relevant legislation. As the transitional measure, the 
rate began to be increased from one third in FY2004. The rate subsequently reached one half through use of a 
temporary transfer from special accounts, etc. in FY2009. The process of raising the proportion of national 
subsidy and of securing permanent revenue sources was completed by the enactment of related bills (including 
a bill to raise the consumption tax rate) in 2012, which were to implement comprehensive reform of social 
security and tax system. 

 

(3) Level of reserves and equilibrium period for pension finances 

The 1999 actuarial valuation adopted as the period of financial equilibrium one in perpetuity, which takes 
into account the entirety of a period stretching from now into the infinite future when we discuss the financial 
equilibrium of the pension system. However, there was some debate over whether it was appropriate to take 
into consideration a period that stretched into an infinite future for which we have no data to base on, and the 
resulting reserve is so massive, 6 or 9 times as much as annual benefit expenditure, for example.  

Under the 2004 reforms, therefore, a financial equilibrium period of around 100 years, which covers the 
period by whose end almost all the generations now already born will cease to receive pension benefits, was 
adopted. The aim is to balance pension finances during this “finite period of financial equilibrium”. It was also 
decided to keep a reserve fund at the end of the period whose size is as much as one-year expenditure of 
pension benefits of the last year of this period. 

For the present actuarial valuation, the 95-year period up to FY2115 was adopted for the financial 
equilibrium period. As Figure 1-12 shows, this period rolls over each time an actuarial valuation is conducted, 
which means that the period from FY2116 onward is progressively incorporated into and the past period is 
excluded from the financial equilibrium period during which benefits and contributions are to be balanced. 

 

Figure 1-12  Overview of method adopting the finite period of financial equilibrium 
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equilibrium between benefits and contributions is always considered for a certain period into the future.
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(4) Introduction of modified indexation as a financial automatic balancing mechanism 

The fixing of contribution levels and national subsidy rate fixed the financial resources available for funding 
benefits. Therefore, pension benefits cannot exceed these fixed financial resources. In order to ensure the 
benefits for younger and future generations, the current level of benefits needs to be adjusted. The mechanism 
adopted to adjust benefit levels is called modified indexation, which suppresses the increase of pensions within 
the increase of wages and prices by linking indexation to population aging as well. More concretely, the 
pension benefits are normally indexed to salary increase before the age of 65 and to prices after the age of 65. 
However, as long as the financial equilibrium is not attained, the benefits are indexed to the normal indexation 
minus the sum of the rate of decrease of the number of active participants in the social security pension systems 
and the rate of increase of life expectancy at the age of 65 (which is fixed at 0.3% to avoid fluctuations). 

A system of performing actuarial valuations at least once every five years was also adopted in order to 
project the replacement ratio (see (5) below) at and after the termination of benefit level adjustments in 
accordance with changes in social and economic conditions, and to calculate financial projections for the 
pension system. Under this arrangement, if an actuarial valuation shows benefit level adjustments to be 
unnecessary, adjustments are terminated at that point. After the termination, the indexation goes back to normal 
one. 

Note that the final year of benefit level adjustments according to the present actuarial valuation may show 
lower benefit level than that shown by the future actuarial valuation if socioeconomic conditions pick up. 
Conversely, if they deteriorate, benefit adjustments of the future actuarial valuation will have to be made 
possibly for longer and benefit levels will be lower than projected in the current valuation. 

There is thus now a mechanism in place for automatically balancing pension finances by changing the timing 
of the termination of benefit level adjustments according to future changes in socioeconomic conditions, 
thereby making the social security pension system a sustainable system that does not need to be frequently and 
repeatedly revised though we always have to pay attention to the benefit level. Excessively low benefits make 
the social security pension system meaningless. This is why the minimum benefit level provision has been 
introduced (see (5) below). 

 

Figure 1-13  Mechanism for automatically adjusting benefit levels 
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 (5) Minimum benefit level 

While the 2004 pension reforms introduced a mechanism of automatically adjusting benefit levels, benefits 
cannot simply be reduced endlessly if the social security pension system is to fulfill its expected role. To ensure 
that benefits do not fall below a certain level, therefore, the replacement ratio of the EPI standard pension is 
introduced as a measure of benefit level, and the minimum benefit level has been set at 50% of this rate. Here, 
the EPI standard pension is the amount of pension benefits received by a household consisting of a husband 
who works as a salaried worker earning the average wage for 40 years and a wife who is of the same age as her 
husband and a covered person in the 3rd category for 40 years, and the replacement ratio of a year is the ratio of 
the EPI standard pension in which the household reaches the age of 65 in the year to the average annual net 
income (including bonuses) of males of active age of the previous year. 

The replacement ratio in FY2019 was 61.7%. However, this will be lowered as a result of the automatic 
adjustments made by modified indexation, and under the present actuarial valuation, the projections which 
assume the medium population scenario and a progress in economic growth show balance of pension finances 
over an around 100-year period ending in FY2115 while securing the replacement ratios above 50%. 

However, if social and economic conditions deteriorate more than anticipated (due, for example, to a greater 
than expected decline in the birthrate), then assuming that benefit level adjustments continue to be made to 
keep pension finances in balance by neglecting the minimum benefit level provision , the projected replacement 
ratio may drop below 50%. 

If the replacement ratio is projected to fall below 50% in the next five years according to the actuarial 
valuation, a review will be made concerning whether to terminate benefit level adjustments at the point. Based 
on the results of the review, a decision will then be made on whether to go back to the normal indexation by 
ending the modified indexation or take other measures. At the same time, the future of benefits and 
contributions must be reviewed and necessary measures implemented. 

As the replacement ratio will not approach 50% due to adjustment of benefit levels in 20 years’ time, the 
above measures are unlikely to be implemented soon even if social and economic conditions deteriorate more 
than currently anticipated. However, we had better be prepared for the coming crucial time and we have to keep 
the ultimate benefit level after the benefit level adjustment period as high as possible for the future generations. 
This is why we have already started the discussion based on the 2013 report by the National Council on Social 
Security Reform. Some results of the discussion have already been legislated though there is still a long way to 
go. 

 

4. Role of actuarial valuations 

 

Japan’s social security pension system is basically a pay-as-you-go system (which means that expenditures 
on pensions for the elderly are paid for by people of active age at that time) that is run by maintaining a certain 
amount of reserves in order to ensure that future pensioners receive a certain level of pension (Figure 1-14). 

With this financing method, as pension benefits will increase due to the relative increase in the elderly 
population if birthrate decline and life expectancy increase proceed more than initially projected, it will be 
necessary to either increase the burden on those currently in work or limit the benefits received by pensioners in 
order to keep pension benefits and contributions in balance. 
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Figure 1-14  Pay-as-you-go method and birthrate decline/life expectancy increase 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While modified indexation was thus introduced by the 2004 pension reforms, the degree to which benefit 
levels have to be adjusted depends on current and future demographic and economic trends, including: 

 How far will aging and birthrate decline go? 

 To what extent will women and older people enter the labor market and increase the number of 
contributors to the pension system? 

 How much economic growth will be achieved and how much wage growth and investment return from 
reserves can be expected? 

In order to regularly confirm the state of pension finances, therefore, a system of performing “actuarial 
valuations” at least once every five years was introduced. Under this arrangement, long-term financial revenues 
and expenditures over a period of around 100 years are projected, and the years in which modified indexation is 
projected to start and finish are calculated along with benefit levels in order to verify the state of pension 
finances. 

For actuarial valuations, certain assumptions are adopted regarding demographic and economic conditions in 
the future. The future is uncertain, however, and even when every effort is made to use the best available data 
when a review is performed, actual and assumed conditions will inevitably diverge. 

When actuarial valuations are performed, therefore, these assumptions are revised using fresh data 
accumulated with the passage of time. Based on these revised assumptions, projections for an around 100-year 
period are calculated taking as a fresh starting point the actual trajectory (Figure 1-15). The state of pension 
finances is simultaneously reviewed according to future demographic and economic conditions based on a 
range of assumptions in order to indicate how benefit levels and other factors may evolve in the future. 
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It should therefore be borne in mind that the results of actuarial valuations are more like “projections” into 
the future of pension finances based on currently available demographic, economic, and other data, rather than 
precise forecasts (including demographic and economic forecasts) of conditions in the future. Thus, it is 
important that the results are broadly interpreted and the way forward is understood. 

 

Figure 1-15  Overview of actuarial valuations 
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The differences between actuarial valuations since 2009 and actuarial valuations up to 
2004 

The “actuarial valuations” performed up to 2004 and those performed since 2009 are similar in that they 
both provide far-reaching projections of social security pension plan revenues and expenditures, but they 
have served very different functions. 

The function of actuarial valuations up to 2004 was to determine the level of future contributions 
(contribution rates). Thus once every five years, the level of the burden, i.e., the contributions (contribution 
rates), required in the future to maintain benefit levels at their current level given changes in population 
estimates, the future economic outlook, and other factors was calculated. If necessary, the relationship 
between benefits and contributions was then revised each time that an actuarial valuation was performed. In 
practice, however, benefit levels as well as contribution levels were revised when these actuarial valuations 
were performed. 

The actuarial valuations performed since 2009, on the other hand, have been entirely different in 
character from those performed up to 2004. As the level of future contributions (contribution rates) was 
fixed by law as a result of the 2004 pension reforms, contributions (contribution rates) have not been set 
since 2009. Instead, one of the main purposes of actuarial valuations since 2009 has been to project the year 
in which to stop adjusting benefit levels by means of modified indexation, and this is done by projecting 
revenues and expenditures based on the latest data on social and economic conditions. Actuarial valuations 
since 2009 have thus aimed to project the extent to which future benefit levels will be adjusted by means of 
the social security pension system’s current mechanism for automatically adjusting benefits assuming a 
fixed level of contributions. If it is projected that revenues and expenditures will remain in equilibrium with 
benefits maintained at a certain level, the actuarial valuation will conclude that the adjustment mechanism 
under the social security pension system is presently functioning properly, and no particular revisions will 
be made to benefits or contributions as a result of the review. 

If, however, a review were to find that benefits would be lowered so much that the replacement ratio 
would fall below 50% within the next five years, then it would be concluded that the mechanism had 
ceased to function properly and a review would be made concerning whether to terminate benefit level 
adjustments. Based on the results of such a review, the adjustment would be terminated, the future level of 
benefits and contributions examined, and the necessary measures implemented. 

Thus whereas actuarial valuations up to 2004 revised the level of benefits and contributions from now on 
and determined in particular the level of future contributions (contribution rates) each time that they were 
performed, actuarial valuations since 2009 have functioned as regular “inspections” to check whether the 
level of contributions set by the 2004 reforms and the mechanism for adjusting benefits are functioning 
properly. 

 


