
Abstract

This paper used the data of fiscal year 2017 on listed and unlisted companies to empirically analyze 

which company characteristics affect its choice of a corporate pension plan. Specifically, we analyze the 

characteristics of companies that adopt a defined contribution or a defined benefit pension plan, as well as 

those that adopt a combination of these two plans. The characteristics of the companies include size, employee 

age, whether the company is listed or unlisted, performance, cash ratio, and the ratio of pension liability. Our 

analysis revealed that 1） large companies with a low pension liability ratio adopted a defined benefit plan, 

2） large listed companies with high average employee age adopted a defined contribution plan, and 3） large 

companies with low pension liability and cash ratio adopted a combination of two pension plans. Thus, the 

results of the analysis indicate that, primarily, it is large companies that adopt a corporate pension plan, among 

which those with a low pension liability ratio tend to adopt a defined benefit plan. Listed companies, which 

are required to disclose corporate information, tend to adopt a defined contribution plan. 

Key words: Corporate Pension Plan, Defined Contribution Pension Plan, Defined Benefit Pension Plan

1. Introduction

Since the 2000s, major changes have occurred in the Japanese corporate pension system. Defined 

contribution （DC） corporate pension plans started in 2001, and defined benefits （DB） corporate pension 

plans were introduced in 2002. Meanwhile, the tax-qualified pension plan system was abolished in 2012, and 

no new employee’s pension funds （EPF） could be established from 2014 onward; these latter two systems 

had played the central role previously in the Japanese corporate pension system. Both DC and DB corporate 

pension plans have undergone periodic revisions, with the aim of improving their usability. Major changes 
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have also occurred in accounting aspects of corporate pension systems. New accounting standards involving 

retirement benefits were introduced in 2000, and the Accounting Standards Board of Japan published the 

Accounting Standards for Retirement Benefits in 2012. The result of the publication and introduction of these 

new accounting standards is necessary for business leaders to be aware of their pension assets and liabilities 

related to retirement benefits.

After undergoing these systemic revisions and the introduction of new accounting standards, the number 

of participants in corporate pension systems as of end of March 2020 are as follows: DB corporate pensions, 

9.40 million, DC corporate pensions, 7.231 million, and EPF, 150,0001. According to the Pension Fund 

Association’s “Basic document regarding corporate pensions, fiscal year （FY） 2018 version,” the number 

of persons enrolled in each type of pension system as of the end March 2007 were as follows: DB corporate 

pensions, 5.06 million, DC corporate pensions, 2.71 million, and EPF, 4.78 million. These figures clearly 

show the major shifts that have occurred in corporate pension types as utilized by private companies.

Meanwhile, looking at the General Surveys of Labor Conditions as published by the Ministry of Health, 

Labor and Welfare （MHLW), the type of retirement benefits system a company adopts appears to be impacted 

by the size of the company. That is, a greater ratio of larger companies have some kind of retirement benefits 

system, and also a greater ratio of a retirement system that includes both lump-sum retirement payment and 

retirement pension systems. A high ratio of companies of smaller scale have a system of lump-sum retirement 

payment only. Even when looking only at companies that have a retirement pension system, the larger the 

company, the greater their ratio of adopting a DB and/or a DC corporate pension plan. The smaller the 

company, the higher the percentage that adopt an EPF. This tendency can be seen both in the 2018 and 2008 

surveys2.

Why are there no changes in trends for the retirement benefits and corporate pension systems 

used by private companies, even with system revision and changes in the respective number of persons 

enrolled in corporate pension plans? With this question in mind, we analyze the types of characteristics of 

private companies that have an effect on the type of corporate pension system they adopt. However, due 

to limitations in the available data, we only confirm the current status, that is, it presents a preliminary 

analysis. Nevertheless, with the worsening situation in public pension finance, the role of corporate pensions 

is becoming increasingly important. This makes systemic reform indispensable in terms of establishing 

corporate pension systems that can be adopted by a larger number of companies in Japan. It is essential to 

determine the factors that make it difficult for a company to adopt a specific corporate pension system. This 

will serve as key information that can be utilized in deliberations on systemic reforms.

The rest of this paper is organized as follows. Section 2 introduces previous research performed in Japan 

and overseas regarding the selection of the type of corporate pension system. Section 3 presents the data and 

analysis. The results and interpretation of these are also discussed. Finally, section 4 provides concluding 

1　 The number of participants in EPF and in DB corporate pension plans is taken from the “Summary of corporate pension trusts” 
by The Life Insurance Association of Japan, the Trust Companies Association of Japan, and Zenkyoren （National Mutual Insur-
ance Federation of Agricultural Cooperatives). Meanwhile, the number of participants in DC corporate pension plans was taken 
from “Implementation status of defined contribution pension plans” of the Ministry of Health, Labor and Welfare （MHLW).

2　 While a General Survey on Labor Conditions is performed every year by the Ministry of Health, Labor, and Welfare （MHLW), 
corporate ratios per type of retirement-benefit and pension system, and so on, are published performed roughly once every five 
years （2018, 2013, 2008, 2003, etc.). It should be noted that systemic changes occurred between the surveys of 2003 and 2008, 
and, further, survey subjects changed in 2008 and in 2018. For these reasons, time-series comparison of results is not possible.
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remarks and outlines future issues for further research.

2. Previous research

Numerous studies, both in Japan and in foreign countries, have analyzed the factors influencing adoption 

of retirement payment and corporate pension systems. Dorsey （1987） indicated that companies of large size 

with a union, yet where wages were low, had a high possibility of adopting a DB pension plans. Stone （1991） 
found that companies that had shifted from a DB plan to a DC plan had less ability to pay dividends and poor 

financial status in comparison with companies that had continued with a DB. Gustman and Steinmeier （1992） 
demonstrated that companies that had shifted from a DB plan to a DC plan were affected by industry scale 

and company size factors, as well as in regards to whether they had a union. D’Souza et al. （2006） found 

that companies that shifted from a DB to a cash-balance plan were concentrated in the service industry; these 

companies had made the systemic shift after experiencing a decline in profitability.

In Japan, Yoshida （2009） used data from March 2006 to analyze factors that led companies listed on the 

First Section of the Tokyo Stock Exchange and had end-of-March account settlement to adopt either a DC 

pension plan or a cash-balance plan. This study found that these companies, which had significant accrued 

retirement benefits obligations and had major fluctuations in cash flow, were more likely to adopt a cash-

balance plan. Yoshida and Horiba （2012） used listed company data from March 2005 and found that the 

larger the company and the less underfunded the company’s existing DB pension system, the more likely it 

would adopt a DC pension plan. Yanase （2013） used listed company data from FYs 2000 through 2010 and 

analyzed the characteristics of companies that used a one-time lump-sum retirement payment. The results 

revealed that small-scale companies were, had low profitability of cash flow, and high liquidity on hand and 

cash holdings, were using lump-sum payments only. Nishida and Murakami （2017） used non-listed company 

data to compare companies that used DC pension plans and cash-balance plans and those that did not. They 

found almost no differences in terms of company finance, company size, retirement, and retirement benefits. 

Meanwhile, companies that used DB plans and those that did not showed clear differences in terms of 

company size and underfunding.

The results of these studies demonstrated the possibility that the following items have an impact on the 

adoption of retirement benefits systems and corporate pension systems, and on transitions from one type to 

another: company scale and industry, wage amounts, age of employees, existence of union, financial status, 

retirement benefits obligations, and so on.

3. Data and analysis

3.1   Data

As of FY 2017, the Nikkei Economic Electronic Databank System （Nikkei NEEDS） company 

information database had recorded data on retirement benefits system and benefits covering 3,252 companies 

（including non-listed companies). Of these, this study used data from 2,569 listed and non-listed companies 

（excluding financial institutions; 2,359 listed companies and 210 unlisted companies). These companies had 

complete financial data for the three fiscal-year period from FY 2015 though FY 2017, with the most recent 
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period being FY 2017.

3.1.1   Retirement benefits systems

The Nikkei NEEDS corporate information database has nine classifications for retirement benefits 

systems used by private companies: lump-sum retirement payment, DB-type pension, EPF, DB corporate 

pension, cash-balance plan, tax-qualified retirement corporate pension, DC-type, DC corporate pension, and 

smaller enterprise （SME） retirement allowance mutual aid. When no distinction is made between internal and 

external reserves, DB-type pension, EPF, and DB corporate pension can be classified as “DB-type system,” 
and DC-type and DC corporate pension, cash-balance plan, and SME retirement allowance mutual aid can 

be classified as “DC-type system.” It should be noted that, in the data used for this study, for FY 2017, there 

were no companies that had adopted the tax-qualified retirement corporate pension system. Therefore, four 

classifications are used to determine the status of retirement benefit system adoption; namely, adoption of 1） 
DB-type system, 2） DC-type system, 3） both DB-type and DC-type systems, or 4） one-time lump-sum at 

retirement （hereafter, “lump-sum payment only”). Companies that have adopted 3） both DB- and DC-type 

systems can be said to be in an extremely beneficial environment, while those that have adopted a retirement 

benefits system such as 4） lump-sum payment only can be said to have a somewhat inferior retirement 

benefits system3.

Table 1 shows the retirement pension system adoption status of the 2,569 companies used in our analysis. 

Of these, 70.3% have adopted the DB-type system, and 56.9% have adopted the DC-type system. Meanwhile, 

41.2% have adopted both the DB- and DC-type systems. Only 11.4% have adopted the lump-sum payment 

only.

Table 2 shows the retirement pension system adoption status separately for listed companies and for 

non-listed companies. The difference in ratios was verified, and it was confirmed that differences exist 

between listed and non-listed companies in terms of retirement pension system adoption status. Table 2 shows 

that while more than half of listed and non-listed companies have adopted the DB-type system, the ratio 

of listed companies is higher compared with that of non-listed companies. Further, in terms of the ratio of 

companies that have adopted the DC-type system, there is also a clear difference between listed and non-listed 

companies, with listed companies high, and non-listed companies low. In terms of the ratios those that have 

adopted both DB-type and DC-type systems, listed companies have higher ratios than non-listed companies. 

Meanwhile, while the ratios are low for both listed and non-listed companies in terms of lump-sum payment 

3　 This study divides 2,569 companies into four classification types with the aim of verifying differences in company characteris-
tics according to the specific retirement benefits system a company has adopted. Nevertheless, inasmuch as a high percentage of 
companies have adopted both DB- and DC-type systems, companies classified within 1） include those that have adopted a DC-
type system, and companies classified within 2） include those that have adopted a DB-type system. This point is problematic.

Type
Defined benefit (DB)-type 1,807 (70.3) 762 (29.7)

Defined contribution (DC) -type 1,461 (56.9) 1,108 (43.1)
Both DB and DC type 1,058 (41.2) 1,511 (58.8)

Lump-sum payment only 294 (11.4) 2,275 (88.6)

Non-adoption Total

2,569 (100.0)

Unit：Companies (%)
Adoption

Table 1   Number of companies per retirement pension system type
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only, the ratio of non-listed companies is significantly higher than that of listed companies. It should be noted 

that, while not shown in Table 2, 61 companies （2.4%） had adopted the DC-type system only; of these, 60 

were listed companies, and one was a non-listed company.

3.1.2   Differences between listed and non-listed companies

We verified whether there were differences between listed and non-listed companies in terms of finances, 

company scale, and retirement benefits using five indices: underfunding rate （%), recurring profit ratio （%), 
cash-holding rate （%), company scale, and mean age of employees. The variables for each of these were 

calculated as follows. The underfunding rate was calculated by subtracting pension funds from retirement 

benefits obligations to determine the underfunding amount, which was then divided by the retirement benefits 

obligations. The recurring profit ratio was obtained by dividing ordinary profit by total assets. The cash-

holding rate was the value of cash and deposits divided by total assets. For company scale, the proxy value of 

the number of employees at period end was used.

Table 3 shows the descriptive statistics for each explanatory variable by type of retirement benefits 

system. Mean and standard deviations （SD） are shown for the five aforementioned indices. We show the test 

for difference of population means （one-sided test） for each index. The results revealed significant differences 

between listed and non-listed companies for each of the indices. In other words, there were differences 

Number of
companies Ratio (%) Number of

companies Ratio (%) Number of
companies Ratio (%) t-statistic

Adoption 1,683 (71.3) 124 (59.0) 1,807 (70.3)
Non-adoption 676 (28.7) 86 (41.0) 762 (29.7)

Adoption 1,380 (58.5) 81 (38.6) 1,461 (56.9)
Non-adoption 979 (41.5) 129 (61.4) 1,108 (43.1)

Adoption 1,007 (42.7) 51 (24.3) 1,058 (41.2)
Non-adoption 1,352 (57.3) 159 (75.7) 1,511 (58.8)

Adoption 239 (10.1) 55 (26.2) 294 (11.4)
Non-adoption 2,120 (89.9) 155 (73.8) 2,275 (88.6)

2,359 100.0 210 100.0 2,569 100.0Totals

Both DB and DC type 2.599 0.005 ***

Lump-sum payment only -3.179 0.001 ***

Defined benefit (DB)-type 2.898 0.002 ***

Defined contribution (DC) -type 3.525 0.000 ***

Listed company Non-listed company Totals Test for difference of
population ratio (one-sided)

p-value

Table 2   Retirement pension system adoption status, by listed and non-listed companies

Notes:
1）  Regarding the differences of proportion, test results are shown for the alternative hypothesis that the adoption ratio is 

higher for listed companies compared with non-listed companies. However, only for cases where the lump-sum payment 
only is adopted, the alternative hypothesis that the adoption ratio is higher for non-listed companies compared with listed 
companies is tested.

2） *, **, and *** indicate the 10%, 5% and 1% levels of significance, respectively. It is similar in Table 3 and Table4.

Number of
companies Mean SD Number of

companies Mean SD Number of
companies Mean SD t-statistic

Underfunding rate (%) 46.697 44.474 67.423 40.775 48.391 44.539 -7.005 0.000 ***

Recurring profit ratio (%) 5.621 5.324 3.088 4.419 5.414 5.300 7.817 0.000 ***

Cash-holding rate (%) 18.961 13.633 15.771 13.622 18.700 13.658 3.251 0.001 ***

Company scale 6,289.173 21,362.284 1,666.314 4,717.972 5,911.282 20,553.478 8.448 0.000 ***

Mean age of employees 41.558 3.467 43.183 4.115 41.691 3.552 -5.548 0.000 ***

Test for difference of population
means (one-sided)

2,359 210 2,569

Listed company Non-listed company Totals

p-value 

Table 3   Descriptive statistics: by listed and non-listed company
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between companies in terms of finances, company scale and retirement benefits.

3.1.3   Determination of whether a change had been made to the retirement pension system

In 2016, the Act for Partial Revision of the Defined Contribution Pension Law became law. To 

determine whether promulgation of the Revision had any effects, in the period from FY 2015 through FY 

2017, classification was made according to whether a company had revised its retirement pension system 

during the period. We ascertained whether differences were seen in the aforementioned indices depending on 

whether a company made such a change in its system; the results are reported in Table 4. Test for difference 

of population means was used to verify whether there were differences between companies that performed a 

system change and those that did not. Please note that Table 4 reports the results for the one-sided test only.

(1) Change to the DB-type system

Number of
companies Mean SD Number of

companies Mean SD t-statistic

Underfunding rate (%) 63.150 41.392 47.636 44.571 4.071 0.000 ***

Recurring profit ratio (%) 6.301 6.859 5.368 5.206 1.498 0.067 *

Cash-holding rate (%) 20.776 14.898 18.594 13.586 1.604 0.054 *

Company scale 12,690.296 31,303.247 5,564.565 19,795.257 2.519 0.006 ***

Mean age of employees 41.564 3.733 41.698 3.543 -0.391 0.652

(2) Change to the DC-type system

Number of
companies Mean SD Number of

companies Mean SD t-statistic

Underfunding rate (%) 39.557 43.025 49.013 44.587 -2.755 0.003 ***

Recurring profit ratio (%) 5.707 3.365 5.393 5.410 1.116 0.132
Cash-holding rate (%) 17.436 12.325 18.789 13.745 -1.368 0.086 *

Company scale 10,518.598 26,927.943 5,586.850 19,995.630 2.336 0.010 ***

Mean age of employees 41.366 3.085 41.714 3.582 -1.401 0.081 *

(3) Change to both DB-type and DC-type systems

Number of
companies Mean SD Number of

companies Mean SD t-statistic

Underfunding rate (%) 11.741 24.963 49.891 44.525 -14.447 0.000 ***

Recurring profit ratio (%) 6.492 3.687 5.370 5.352 2.936 0.002 ***

Cash-holding rate (%) 15.145 9.025 18.845 13.796 -3.937 0.000 ***

Company scale 27,674.713 64,245.113 5,020.639 15,882.375 3.539 0.000 ***

Mean age of employees 42.305 2.750 41.666 3.579 4.323 0.000 ***

(4) Change to a lump-sum payment only system

Number of
companies Mean SD Number of

companies Mean SD t-statistic

Underfunding rate (%) 94.225 17.322 47.666 44.461 16.177 0.000 ***

Recurring profit ratio (%) 4.370 6.251 5.430 5.284 -1.067 0.143
Cash-holding rate (%) 23.676 18.466 18.621 13.558 1.724 0.042 **

Company scale 1,109.525 2,209.624 5,987.229 20,704.680 -9.033 0.000 ***

Mean age of employees 41.290 4.508 41.698 3.535 -0.569 0.285

p-value

2,468

Not changed Test for difference of
population means (one-sided)

125 2,444

Changed Not changed Test for difference of
population means (one-sided)

p-value

p-value

p-value

Not changed Test for difference of
population means (one-sided)

Test for difference of
population means (one-sided)

40 2,529

169

Changed

Changed

2,400

Changed Not changed

101

Table 4   Descriptive statistics: Whether there was system change
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Looking at the results for the DB-type system, compared with companies that did not change their 

system, those that did had larger underfunding rates, recurring profit ratios, cash-holding rates, and company 

scale. In other words, there were differences in company finance, retirement benefits, and company scale 

between companies that, around 2016, made a change to their DB-type system and those that made no such 

change. Looking at the results for the DC-type system, there were differences in underfunding rates, cash-

holding rates, company scale, and mean age of employees. As for companies that had both DB- and DC-

type systems, there were differences in all five indices between companies that made a change to their 

system and those that did not. For companies that had lump-sum payment only, differences were confirmed 

for underfunding rates, cash-holding rates, and company scale, while there were no differences in terms of 

recurring profit ratios and mean age of employees.

In this paper, it was not possible to investigate reasons for making neither a change nor specific contents 

of changes. What can be said only is that there were differences, and while some differences did exist 

depending on the retirement benefits system adopted, certain differences were confirmed in terms of company 

finance, retirement benefits, and company scale.

3.2   Analysis

What kinds of indices have an impact on the type of retirement benefit system adopted and on changes 

to existing systems? Based on the results described in the previous section, we estimated a qualitative choice 

logit model that takes 1） the existence or lack of a retirement benefits system, and 2） whether a company 

changed its retirement benefits system as its explained variable, and underfunding rates, recurring profit ratios, 

cash-holding rates, company scale, and mean age of employees as explanatory variables.

3.2.1   Analysis according to whether a company has a retirement benefits system in place

First, to verify if company finance, retirement benefits, and company scale have effects on the adoption 

of a retirement benefits system, the model described below is hypothesized, and analysis is performed 

accordingly. Further, as described in section 3.1 above, differences in finance, company scale, and retirement 

benefits do in fact exist between listed and non-listed companies. In the analysis described in this section, a 

dummy variable identifying the listed company （= 1; 0 otherwise） is added as an explanatory variable4. 

Applicable retirement benefits system adopted, or not adopted

=  b1+b2・Underfunding rate +b3・Recurring profit ratio +b4・Cash-holding rate 

+b5・Company scale +b6・Mean age of employees +b7・Listed company dummy variable

Results of the analysis are reported in Table 5. For each of the following items, company scale has 

positive significance: existence or non-existence of a DB-type system, existence or non-existence of a DC-

type system, and the existence or non-existence of both DB- and DC-type systems. In other words, the 

large a company, the greater the tendency it has to adopt a system. Conversely, company scale is negatively 

4　 Since there are both positive and negative differences in finance, company scale, and retirement benefits between listed and 
non-listed companies, there is ordinarily a need to use a dummy variable for each category. However, in this paper our aim is 
to confirm only differences between listed and non-listed companies, and hence, a dummy variable is added as an explanatory 
variable identifying the listed company （= 1; 0 otherwise).
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significant in regard to the adoption of a lump-sum payment only. Yoshida （2009） showed that the larger the 

scale of a company, the more likely it is to adopt a DC-type system. In current Japanese society, expectations 

have increased regarding corporate pensions because the governmental-related pension financial situation 

worsens. However, we were able to confirm that small-scale companies are not making progress in their 

adoption of corporate pensions, even as companies of large scale are moving toward diverse company pension 

types.

In addition to company scale, underfunding rates also have an impact on whether a company has a DB-

type system. That is, as underfunding rates worsen, there is a tendency for companies view the adoption of 

a DB-type system negatively. Meanwhile, where underfunding rates are high, DC-type systems are adopted, 

while as cash-holding rates increase, such systems are no longer adopted. These results are similar to those 

from previous research. We also confirmed that, as mean age rises, listed companies have a tendency to adopt 

1) Adopted or Non-adopted of a DB-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant 4.251 5.370 0.000 ***

Underfunding rate (%) -0.046 -22.570 0.000 *** -0.006
Recurring profit ratio (%) -0.012 -1.160 0.247 -0.001

Cash-holding rate (%) -0.007 -1.630 0.103 -0.001
Company scale (log) 0.116 2.870 0.004 *** 0.014

Mean age (years) -0.018 -1.190 0.236 -0.002
Listed company dummy variable -0.252 -1.300 0.194 -0.031

Log-likelihood -979.704
McFadden Pseudo R2 0.373

AIC 0.768
SBIC 0.784

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 616 146
Observed Y=1 234 1,573

Total 850 1,719
Overall conformity rate

2) Adopted or Non-adopted of a DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.605 -6.000 0.000 ***

Underfunding rate (%) 0.002 1.760 0.079 * 0.000
Recurring profit ratio (%) -0.004 -0.470 0.636 -0.001

Cash-holding rate (%) -0.006 -1.740 0.082 * -0.001
Company scale (log) 0.359 11.880 0.000 *** 0.081

Mean age (years) 0.024 1.970 0.049 ** 0.005
Listed company dummy variable 0.440 2.740 0.006 *** 0.101

Log-likelihood -1,643.476
McFadden Pseudo R2 0.064

AIC 1.285
SBIC 1.301

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 484 624
Observed Y=1 314 1,147

Total 798 1,771
Overall conformity rate

3) Adopted or Non-adopted of both a DB-type and DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.726 -5.680 0.000 ***

Underfunding rate (%) -0.013 -12.150 0.000 *** -0.003
Recurring profit ratio (%) -0.004 -0.430 0.666 -0.001

Cash-holding rate (%) -0.009 -2.240 0.025 ** -0.002
Company scale (log) 0.432 13.350 0.000 *** 0.083

Mean age (years) 0.021 1.520 0.129 0.004
Listed company dummy variable 0.188 1.000 0.318 0.036

Log-likelihood -1,457.554
McFadden Pseudo R2 0.163

AIC 1.140
SBIC 1.156

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 1,199 312
Observed Y=1 435 623

Total 1,634 935
Overall conformity rate

4) Adopted or Non-adopted of a lump-sum payment only
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -1.721 -1.610 0.108
Underfunding rate (%) 0.056 11.190 0.000 *** 0.004

Recurring profit ratio (%) -0.003 -0.320 0.748 0.000
Cash-holding rate (%) 0.005 1.130 0.259 0.000
Company scale (log) -0.322 -5.700 0.000 *** -0.024

Mean age (years) -0.057 -3.070 0.002 *** -0.004
Listed company dummy variable -0.500 -2.290 0.022 ** -0.041

Log-likelihood -603.351
McFadden Pseudo R2 0.340

AIC 0.475
SBIC 0.491

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,252 23
Observed Y=1 235 59

Total 2,487 82
Overall conformity rate

p-value

p-value

p-value

p-value

Total
762

1,807
2,569

1,108
1,461
2,569

1,511
1,058
2,569

2,275
294

2,569

76.411%

55.080%

61.464%

85.130%

Total

Total

Total

Table 5   The results of Logit analysis: for each type of retirement benefits systems adopted
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DC-type systems. Although Yoshida （2009） indicated that companies with low mean age are more likely to 

adopt DC-type pensions, the results of this paper contradict this. This may be due to the fact that large-scale 

listed companies have been adopting DC pensions; meanwhile, average ages of employees at large-scale listed 

companies tend to be somewhat higher. Companies that adopt both DB- and DC-types are those with low 

underfunding and cash-holding rates. Meanwhile, whether a company is listed has no effect on the adoption 

of these dual systems.

High underfunding rates have a positive effect on the adoption of lump-sum payment only, while high 

mean age and being a listed company have negative effects. While the following can be conjecture only, the 

adoption of a lump-sum payment only as a company’s retirement benefits system would likely face opposition 

1) Adopted or Non-adopted of a DB-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant 4.251 5.370 0.000 ***

Underfunding rate (%) -0.046 -22.570 0.000 *** -0.006
Recurring profit ratio (%) -0.012 -1.160 0.247 -0.001

Cash-holding rate (%) -0.007 -1.630 0.103 -0.001
Company scale (log) 0.116 2.870 0.004 *** 0.014

Mean age (years) -0.018 -1.190 0.236 -0.002
Listed company dummy variable -0.252 -1.300 0.194 -0.031

Log-likelihood -979.704
McFadden Pseudo R2 0.373

AIC 0.768
SBIC 0.784

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 616 146
Observed Y=1 234 1,573

Total 850 1,719
Overall conformity rate

2) Adopted or Non-adopted of a DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.605 -6.000 0.000 ***

Underfunding rate (%) 0.002 1.760 0.079 * 0.000
Recurring profit ratio (%) -0.004 -0.470 0.636 -0.001

Cash-holding rate (%) -0.006 -1.740 0.082 * -0.001
Company scale (log) 0.359 11.880 0.000 *** 0.081

Mean age (years) 0.024 1.970 0.049 ** 0.005
Listed company dummy variable 0.440 2.740 0.006 *** 0.101

Log-likelihood -1,643.476
McFadden Pseudo R2 0.064

AIC 1.285
SBIC 1.301

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 484 624
Observed Y=1 314 1,147

Total 798 1,771
Overall conformity rate

3) Adopted or Non-adopted of both a DB-type and DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.726 -5.680 0.000 ***

Underfunding rate (%) -0.013 -12.150 0.000 *** -0.003
Recurring profit ratio (%) -0.004 -0.430 0.666 -0.001

Cash-holding rate (%) -0.009 -2.240 0.025 ** -0.002
Company scale (log) 0.432 13.350 0.000 *** 0.083

Mean age (years) 0.021 1.520 0.129 0.004
Listed company dummy variable 0.188 1.000 0.318 0.036

Log-likelihood -1,457.554
McFadden Pseudo R2 0.163

AIC 1.140
SBIC 1.156

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 1,199 312
Observed Y=1 435 623

Total 1,634 935
Overall conformity rate

4) Adopted or Non-adopted of a lump-sum payment only
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -1.721 -1.610 0.108
Underfunding rate (%) 0.056 11.190 0.000 *** 0.004

Recurring profit ratio (%) -0.003 -0.320 0.748 0.000
Cash-holding rate (%) 0.005 1.130 0.259 0.000
Company scale (log) -0.322 -5.700 0.000 *** -0.024

Mean age (years) -0.057 -3.070 0.002 *** -0.004
Listed company dummy variable -0.500 -2.290 0.022 ** -0.041

Log-likelihood -603.351
McFadden Pseudo R2 0.340

AIC 0.475
SBIC 0.491

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,252 23
Observed Y=1 235 59

Total 2,487 82
Overall conformity rate

p-value

p-value

p-value

p-value

Total
762

1,807
2,569

1,108
1,461
2,569

1,511
1,058
2,569

2,275
294

2,569

76.411%

55.080%

61.464%

85.130%

Total

Total

Total

Notes:
The table shows the parameter estimates, t-value, p-value and the marginal effects from the logit regression. *，** and *** 
indicate the 10%，5% and 1% levels of significance, respectively. It is similar in Table 6.
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from a labor union. This may be why it is difficult for a listed company that has union to adopt such a system 

as its retirement benefits system. It will be necessary to investigate this further in the future.

3.2.2   Analysis of whether a change was made to the retirement benefits system

Next, verification was conducted to determine if there were differences in company finance, retirement 

benefits, and company scale between those that made a change to their retirement benefits system in the 

period from FY 2015 through FY 2017 and those that made no such change. To verify this in tandem with the 

effects of listed and non-listed companies, the following model was hypothesized.

1) Occurred, or did not occur of change to a DB-type system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -7.182 -5.320 0.000 ***

Underfunding rate (%) 0.013 5.000 0.000 *** 0.001
Recurring profit ratio (%) 0.012 0.640 0.524 0.001

Cash-holding rate (%) 0.013 1.880 0.060 * 0.001
Company scale (log) 0.311 5.070 0.000 *** 0.014

Mean age (years) 0.013 0.480 0.634 0.001
Listed company dummy variable 0.365 0.830 0.404 0.014

Log-likelihood -475.708
McFadden Pseudo R2 0.048

AIC 0.376
SBIC 0.392

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,444 0
Observed Y=1 125 0

Total 2,569 0
Overall conformity rate

2) Occurred, or did not occur of change to a DC-type system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.338 -2.730 0.006 ***

Underfunding rate (%) -0.002 -1.240 0.215 0.000
Recurring profit ratio (%) -0.007 -0.420 0.678 0.000

Cash-holding rate (%) -0.002 -0.260 0.795 -0.000. .
Company scale (log) 0.201 3.930 0.000 *** 0.012

Mean age (years) -0.033 -1.310 0.189 -0.002
Listed company dummy variable 0.777 1.660 0.097 * 0.035

Log-likelihood -607.299
McFadden Pseudo R2 0.026

AIC 0.478
SBIC 0.494

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,400 0
Observed Y=1 169 0

Total 2,569 0
Overall conformity rate

3) Occurred, or did not occur of change to both a DB-type and DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -9.905 -5.760 0.000 ***

Underfunding rate (%) -0.018 -6.690 0.000 *** -0.001
Recurring profit ratio (%) 0.047 1.640 0.101 0.002

Cash-holding rate (%) -0.006 -0.500 0.565 0.000
Company scale (log) 0.528 8.010 0.000 *** 0.018

Mean age (years) 0.067 1.910 0.056 * 0.002
Listed company dummy variable 0.022 0.040 0.971 0.001

Log-likelihood -349.818
McFadden Pseudo R2 0.179

AIC 0.278
SBIC 0.294

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,466 2
Observed Y=1 101 0

Total 2,567 2
Overall conformity rate

4) Occurred, or did not occur of change to a lump-sum payment only
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.579 -1.530 0.127
Underfunding rate (%) 0.041 4.090 0.000 *** 0.001

Recurring profit ratio (%) -0.011 -0.510 0.608 -0.000.
Cash-holding rate (%) 0.008 0.780 0.434 0.000
Company scale (log) -0.147 -1.230 0.218 -0.002

Mean age (years) -0.048 -1.170 0.244 -0.001
Listed company dummy variable -1.143 -2.780 0.005 *** -0.024

Log-likelihood -169.646
McFadden Pseudo R2 0.177

AIC 0.138
SBIC 0.153

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,529 0
Observed Y=1 40 0

Total 2,569 0
Overall conformity rate

p-value

Total

Total

Total

Total

2,444
125

2,569

2,400
169

2,569

p-value

p-value

p-value

97.042%

92.993%

87.855%

90.891%

2,468
101

2,569

2,529
40

2,569

Table 6    The results of Logit analysis: whether a change occurred in a company’s retirement benefit system
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Applicable retirement benefits system change occurred, or did not occur

=  b1+b2・Underfunding rate +b3・Recurring profit ratio +b4・Cash-holding rate +b5・Company scale 

+b6・Mean age of employees +b7・Listed company dummy variable

Results of the analysis are reported in Table 6. For change of a DB-type system, the following items had 

positive effects: underfunding rate, cash-holding rate, and company scale. For change of a DC-type system, 

the following items had positive effects; company scale, and being a listed company. Regarding change of 

both a DB- and DC-type system, underfunding rate had a negative effect, and company scale and mean age 

had positive effects. As for change of a lump-sum payment only type, underfunding rate had a positive effect, 

and being a listed company had a negative effect. Here, the underfunding rate has major effects when a system 

change is made. As stated in the previous section, large-scale companies tend to adopt multiple pension 

1) Occurred, or did not occur of change to a DB-type system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -7.182 -5.320 0.000 ***

Underfunding rate (%) 0.013 5.000 0.000 *** 0.001
Recurring profit ratio (%) 0.012 0.640 0.524 0.001

Cash-holding rate (%) 0.013 1.880 0.060 * 0.001
Company scale (log) 0.311 5.070 0.000 *** 0.014

Mean age (years) 0.013 0.480 0.634 0.001
Listed company dummy variable 0.365 0.830 0.404 0.014

Log-likelihood -475.708
McFadden Pseudo R2 0.048

AIC 0.376
SBIC 0.392

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,444 0
Observed Y=1 125 0

Total 2,569 0
Overall conformity rate

2) Occurred, or did not occur of change to a DC-type system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.338 -2.730 0.006 ***

Underfunding rate (%) -0.002 -1.240 0.215 0.000
Recurring profit ratio (%) -0.007 -0.420 0.678 0.000

Cash-holding rate (%) -0.002 -0.260 0.795 -0.000. .
Company scale (log) 0.201 3.930 0.000 *** 0.012

Mean age (years) -0.033 -1.310 0.189 -0.002
Listed company dummy variable 0.777 1.660 0.097 * 0.035

Log-likelihood -607.299
McFadden Pseudo R2 0.026

AIC 0.478
SBIC 0.494

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,400 0
Observed Y=1 169 0

Total 2,569 0
Overall conformity rate

3) Occurred, or did not occur of change to both a DB-type and DC-type pension system
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -9.905 -5.760 0.000 ***

Underfunding rate (%) -0.018 -6.690 0.000 *** -0.001
Recurring profit ratio (%) 0.047 1.640 0.101 0.002

Cash-holding rate (%) -0.006 -0.500 0.565 0.000
Company scale (log) 0.528 8.010 0.000 *** 0.018

Mean age (years) 0.067 1.910 0.056 * 0.002
Listed company dummy variable 0.022 0.040 0.971 0.001

Log-likelihood -349.818
McFadden Pseudo R2 0.179

AIC 0.278
SBIC 0.294

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,466 2
Observed Y=1 101 0

Total 2,567 2
Overall conformity rate

4) Occurred, or did not occur of change to a lump-sum payment only
Explanatory variable Coefficient estimate t-value Marginal effects

Constant -3.579 -1.530 0.127
Underfunding rate (%) 0.041 4.090 0.000 *** 0.001

Recurring profit ratio (%) -0.011 -0.510 0.608 -0.000.
Cash-holding rate (%) 0.008 0.780 0.434 0.000
Company scale (log) -0.147 -1.230 0.218 -0.002

Mean age (years) -0.048 -1.170 0.244 -0.001
Listed company dummy variable -1.143 -2.780 0.005 *** -0.024

Log-likelihood -169.646
McFadden Pseudo R2 0.177

AIC 0.138
SBIC 0.153

Number of Samples 2,569
Conformity rate of Logit

Predicted Y=0 Predicted Y=1
Observed Y=0 2,529 0
Observed Y=1 40 0

Total 2,569 0
Overall conformity rate

p-value

Total

Total

Total

Total

2,444
125

2,569

2,400
169

2,569

p-value

p-value

p-value

97.042%

92.993%

87.855%

90.891%

2,468
101

2,569

2,529
40

2,569
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systems, while small-scale, non-listed companies tend to use a lump-sum payment only. For these reasons, it 

is thought that large-scale companies who were experiencing a rising underfunding rate changed their pension 

system, while small-scale, non-listed companies changed to a lump-sum payment only system.

4. Conclusions

This study used company financial data from FY 2015 through FY 2017 to ascertain factors that affect 

the adoption of company retirement benefit systems, and those that impact system changes. The results 

revealed that the larger a company’s scale, the more likely it is to adopt a defined benefits （DB） retirement 

benefit system and/or a defined contribution （DC） retirement benefits system. Conversely, small-scale 

companies showed a tendency to adopt a lump-sum payment only system. Further underfunding rates 

（insufficient reserve rates） were shown to have some kind of impact on the adoption of all types of retirement 

benefit systems. Whether a company was listed on the Tokyo Stock Exchange had effects on adoption of 

either a DC plan or a lump-sum payment only. The publication and introduction of new accounting standards 

have obliged companies to disclose pension assets and their liabilities concerning retirement benefits. It can 

be said that our results demonstrated that these new obligations have spurred listed companies to adopt DC-

type pensions.

We also confirmed a tendency for large-sized companies to adopt one or more pension systems, while 

small-scale, non-listed companies tend to adopt a system with a lump-sum payment only. These facts are 

thought to have been linked with results showing that in retirement benefits system-related changes, large-

sized companies that had experienced rising underfunding rates tended to change their system, while small-

sized, non-listed companies that had experienced higher underfunding rates changed their lump-sum payment 

only systems.

These results suggest further bipolarization is occurring among companies in the adoption of a retirement 

benefit system in Japan. Moreover, indices that are easy to ascertain, such as company scale and retirement 

benefit reserve underfunding rates, and so on, may have impacts on the adoption of each type of retirement 

benefits system. As discussed in section 1, successive reviews and revisions of retirement benefit systems 

have been pursued. Nevertheless, at this time when it is foreseeable that company pensions will play an ever 

greater role into the future, system revisions that aim for the establishment of systems that can be adopted by 

all companies should be implemented.

Finally, we discuss the remaining issues in this paper. This study investigated the impacts of the 

following on the adoption of retirement benefits system and system changes: the impact of retirement benefit 

related matters such as underfunding, the effects of financial aspects, including ordinary profit rates, cash-

holding rates, and so on, as well as the effects of company scale and the mean age of employees. Nevertheless, 

as shown in previous research and as made clear in the analysis results described in section 3, other aspects 

are also thought to have effects, including labor unions, and so on. It will therefore be indispensable to 

perform further analysis adding some kind of index related to unions. In addition, the long-term rather than 

the short-term perspective is needed when performing verification studies of retirement benefits systems. For 

this paper, data were obtained for only the three-year period from FY 2015 through FY 2017. In the future, the 

effects of other elements, such as date that a pension plan was adopted, a period of adoption of a pension plan, 
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system operation during those years, legal revisions which occurred, and so on must be considered. To do so, 

analysis of long-term data will be necessary.
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