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ABSTRACT

Aging will be one of the most challenging demographic phenomena facing

humanity in the coming decades. Japan, as the most rapidly aging society on earth,

provides an important case study of this phenomenon. One of the most debated issues

relating to aging is the cost of pension plans and their impact on wealth distribution.

This study aims to derive policy implications in regard to the administration of

pension schemes. A demographic-economic simulation model is used to examine the

wealth accumulation of the elderly through the interaction of aging, public pensions,

and resource allocation and distribution. Two public pensions policy parameters,

retirement age and benefits level, are varied in order to analyze their impact on

household wealth distribution.

The plan of the research is as follows: (l) perform a household projection into

2025; and, (2) the household projection is then input into a demographic-economic

model where pension is a submodel. Three differing pension policies are simulated:

(a) the current state of Japanese pensions where age of retirement is 60 and benefit

coefficient is 0.075, (b) retirement age is increased to 65, and c) the benefit coefficient

is reduced to 0.05.

Results show that wealth is concentrated among elderly households and that

pensions play a minor role in influencing household wealth distribution. This

conforms with the notion that elderly households constitute a relatively wealthy group

that do not rely on pension income for their survival. However, detailed analysis



shows that for very old households with age of head 80 and over pension income is

needed for subsistence.

While the impact of differing pension policies on per household wealth

distribution is marginal, their impact on per household pension receipts is significant.

Raising the retirement age reduces pension receipts for households aged 60-64 most

dramatically, whereas lowering the benefit level negatively impacts all elderly

households.

These results suggest that a careful segment-targeted analysis be performed

before policymakers decide which pension parameters should be used to reduce the

cost of pensions.

v



vi

TABLE OF CONTENTS

Acknowledgements iii

Abstract iv

Table of Contents vi

List of Tables ix

List of Figures xiv

CHAPTER I INTRODUCTION .....................................

1.1 Background of the Study 1
1.2 Objectives of the Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.3 Plan of the Research 4
1.4 Significant of the Study 5
1.5 Organization of the Dissertation 7

CHAPTER 2 LITERATURE REVIEW 9

2.1 Aging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10
2.1.1 A Brief International Comparison of Aging I I
2.1.2. Population Aging in Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13

2.1.2.1 Age Structural Change: Past, Present, and Future ..... . . . . .. 13
2.1.2.2 Causes of Aging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16

2.2. Public Pension Systems 18
2.2.1. A Brief Background and International Comparison of Pensions .. I8·
2.2.2. Some Key Issues Relating to Pension Systems . . . . . . . . . . . . .. 21

2.2.2.1 Solidarity and Equity 2 I
2.2.2.2 Pension Arrangements, Financing, and Benefits 23
2.2.2.3 Crisis of Pension System 25

2.2.3. The Pension System in Japan 29
2.2.3.1 Background and Brief History 29
2.2.3.2 National Pension Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33
2.2.3.3 Employee Pension Insurance (EPI) 38
2.2.3.4 Problems and Prospects 43

2.3 Income and Wealth Distribution 4X
2.3.1 Brief Discussion of Theories of Income and Wealth Distribution .. 49
2.3.2 Japanese Household Income and Wealth Distribution 51
2.3.3 Public Pensions in Japanese Household Wealth Distribution 52

2.4 The Relationship Between Population Aging, Public
Pensions,and Household Wealth Distribution 57

2.4.1 Household Composition Change . . . . . . . . . . . . . . . . . . . . . . . .. 5X



vii

2.4.2 Labor Market , 59
2.4.3 Savings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60
2.4.4 Pension Policies , 64

CHAPTER 3 The SIMULATION MODEL 66

3.1 General Characteristics and Rational for Model Construction . . . . . . .. 66
3.2 The Demographic Submodel 69

3.2.1 Population Projection 69
3.2.2 Household Projection 70

3.3 The Economic Submodel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., 72
3.3.1 Domestic Income and Domestic Production , 74

3.3.1.1 Estimation of Labor Share . . . . . . . . . . . . . . . . . . . . . . . . ., 78
3.3.2. Household Labor Income: Methodology,

Estimation Equation, and Data Sources . . . . . . . . . . . . . . . . . . . ., 80
3.3.2.1 ILO's Estimation of Age-Sex Labor

Force Participation Rates 82
3.3.2.2 Mason et. al.,'s Estimation of Productivity

or Wage Earning Profile ... . . . . . . . . . . . . . . . . . . . . . . . . . . ., 84
3.3.3. Household Asset Income and Assets Accumulation:

Methodology, Estimated Equation, and Data Sources 87
3.3.3.1 Estimation ofInvestment Function 92
3.3.3.2 Takayama et. al. and Ando's Estimation of

Consumption Function per Household , 94
3.3.4. Household Wealth through Private Transfers:

Methodology and Data Sources 99
3.3.4.1 Bequests , 99
3.3.4.2 Inheritance and Inheritance Tax 103

3.3.5. Household Wealth through Public Transfers:
Methodology and Data Sources 104

3.3.5.1 Implementation of the National Pension
Plan and Employees' Pension Insurance 105

3.3.6. Net Government Transfers to Households. . . . . . . . . . . . . . . .. 120

CHAPTER 4 DISCUSSION OF SIMULATION RESULTS 123

4.1. Verification of Key Variable. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 123
4.1.1. Verification of Population Projection ... . . . . . . . . . . . . . . . .. 123
4.1.2. Verification of Household Projection ., . . . . . . . . . . . . . . . . .. 124
4.1.3. Verification of Economic Variables . . . . . . . . . . . . . . . . . . . .. 124

4.2. Discussion of Demographic Simulation Results . . . . . . . . . . . . . . .. 129
4.2.1. Discussion of Projected Population 129
4.2.2. Discussion of Projected Household Structure 132

4.3. Discussion of Economic Simulation Results 136

- -------------------------- ---------



Vlll

4.3.1. The Impact of Aging and Current Pension
Policy on Wealth Distribution 138

4.3.1.1 The Distribution of Household Income 139
4.3.1.2 The Distribution of Intergenerational Income " 142
4.3.1.3 The "Fair" Role of Pension Transfers

in Wealth Distribution 148
4.3.1.4 Summary of Discussion for Section 4.3.1 149

4.3.2. Household Wealth Distribution Under the
Three Different Pension Policies 151

4.3.2.1 The Impact of Pension Policies on
Distribution of Household Wealth 151

4.3.2.2 The Impact of Pension Policies on Distribution
of Household Contributions and Receipts 152

4.3.2.3 Summary of Discussion for Section 4.3.2 . . . . . . . . . . . . . .. 159

CHAPTER 5 CONCLUSION AND POLICY IMPLICATIONS " 161

5.1 Conclusions Drawn from the Study . . . . . . . . . . . . . . . . . . . . . . . " 162

5.2 Policy Implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 164

APPENDIX A ESTIMATION OF FACTOR SHARE '" 166

APPENDIX B COMPUTATION OF AGE-WEALTH PROFILE
BY TYPES OF HOUSEHOLD . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 171

APPENDIX C ESTIMATION OF INVESTMENT FUNCTION .. " 175

APPENDIX D COMPUTATION OF OTHER GOVERNMENT
TAX AND TRANSFER RATES . . . . . . . . . . . . . . . . . . . . . . . . . . .. 178

APPENDIX E FIGURES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 181

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 217



IX

LIST OF TABLES

TABLE PAGE

2.1 Absolute Numbers, Population Proportion, and
Growth Rates of the Elderly Population . .. 11

2.2 International Comparison of the Proportion
of Those Aged 65 Years Old
and Over in 1990 and 2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12

2.3 International Comparison of the
Speed of Population Aging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13

2.4 Age Composition Changes in
Japanese Population, 1920-2025 15

2.5 Distribution of Elderly by Age in
Japan, 1920-2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16

2.6 Japan's Crude Birth Rate, Total Fertility Rate,
Crude Death Rate, Life Expectancy at Birth and
Infant Mortality Rate from 1920 to 2025 17

2.7 General Government Expenditures and Social Security
Transfers, Japan and Other Countries, Selected Years,
1955-1988 (per cent of GNP) 20

2.8 An International Comparison of the
Percentage of Elderly Population
depending on Various Income Sources . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21

2.9 Projection of Pension Expenditures:
Developed Countries 26

2.10 Expenditure of Social Security,
Age Pension as a Percentage of
Gross National Product and National Income 32

2.11 Distribution of NPP Participants 34

2.12 National Pension Contribution Amounts 36

2.13 Early Retirement Penalties and Delayed Retirement
Credits for National Pension Plan 37



x

2.14 Insurable Period for National Pension 37

2.15 Schedule of monthly insured remuneration
under the EPI Scheme 39

2.16 Employees' Pension Insurance
Contribution Rates for Males 40

2.17 The Earnings Test of the EPI in 1991 Fiscal Year 41

2.18 Coefficients and Unit Amounts under
the Transitional Provision of the
Employees' Pension Insurance Scheme . . . . . . . . . . . . . . . . . . . . . . . . . . .. 43

2.19 Population Aging in the Two-Tier Pensions System . . . . . . . . . . . . . . . . . .. 45

2.20 Past Observed and Future
Projected Figures of the NPP 45

2.21 Past Observed and Future Projected
Figures of the EPI .. 46

2.22 Yearly Average of Monthly Disposable Income
and Expenditure, and Home Ownership by Age Groups
of Household Head (Workers' Households) 52

2.23 Distribution of Annual Income of
Elderly Couples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54

2.24 Household Distribution by the Share of Public
Pension Benefits in Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54

2.25 Net Average Transfer through Public Pensions 56

2.26 Net Transfer by Career Average Monthly Real Earnings
for Couples with One Male Earner 57

2.27 Projected Number and Average Size of Household by
Age of Household H~ad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 59

2.28 An International Comparison of Household Saving Rates . . . . . . . . . . . . . .. 61

2.29 Trends in Japan's Saving Rate, 1955-1989 62

2.30 Summary of Projections of Future Trends in
Japan's Household Saving Rate 64



xi

3.1 Growth Rate of Gross National Product 74

3.2 Employees' Compensation and Property Incomes
To and From the Rest of The World (ROW) 77

3.3 Time Series Data for Labor Share Estimation 79

3.4 Statistical Estimates for Labor Share Equation 80

3.5 Observed 1985 and Projected 1990-2025 Age
and Sex-Specific Labor Force Participation Rates 84

3.6 Statistical Estimates of Age-Earning Profile 87

3.7 Households' Net Wealth Distribution 90

3.8 Average Per Household Wealth and Estimated
Age-Wealth Profile by Types of Households, 1990 91

3.9 Time Series Data for Investment Estimation 94

3.10 New Inheritance Tax Schedule since 1988 104

3.11 Differing Scenarios by Retirement Age and
Benefit Coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 106

3.12 Income and Expenditure for NPP Scheme . . . . . . . . . . . . . . . . . . . . . . . .. 108

3.13 Income and Expenditure for EPI Scheme 109

3.14 Surpluses and Reserved Fund for NPP and EPI . . . . . . . . . . . . . . . . . . . " 109

3.15 Contribution Amounts (Yen) for NPP/EPI
and Contribution Rates for EPI (%) ..... . . . . . . . . . . . . . . . . . . . . . . .. 110

3.16 MHW's Estimated Ratio of NPP Contributors
to the Working Population by
Sex and Age of Retirement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 111

3.17 Average Monthly Standard Remuneration (Yen)
for EPI by Sex 113

3.18 MHW' s Estimated Ratio of EPI Contributors to
the Working Population by Sex
and Age of Retirement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 114



xii

3.19 MHW's Estimated Ratio of Flat-Rate
Beneficiaries to Retired Population
by Sex and Age of Retirement 116

3.20 MHW's Estimated Ratio of Earning-Related EPI
Beneficiaries to the Retired Population
by Sex and Age of Retirement 117

3.21 Other Incomes and Expenditures for NPP and EPI . . . . . . . . . . . . . . . . . .. 119

3.22 The Other Government Tax Rates and Transfer Rates 122

4.1 Comparison of Estimated 1990 Variables with
Simulated 1990 Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128

4.2 Fertility Rates, Mortality Rates, Mean Age,
Aging Index, and Ratio of Old to Young 131

4.3 Projected Total Population and Percentages of
Working and Elderly Population by Age and Sex 131

4.4 Projected Dependency Ratio 132

4.5 Projected Household Population, Number of Households,
Rate of Growth of Households, and Average Household Sizes 133

4.6 Number of Young-Headed and Elderly-Headed
Households by Type of Households . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 134

4.7 Projected Number and Share of Elderly Households 135

4.8 Wage by Age of Member and Sex " 140

4.9 Share of Per Household Labor Income as a Percentage
of Per Household National Income 141

4.10 Factors of Production and Their Share " 142

4.11 Amount and Share of Per Household Government Receipts
and Pension Receipts as Percentage of Per Household
Disposable National Income 144

4.12 Amount and Share of Per Household Private Receipts as a
Percentage of Per Household National Income 146

4.13 Trends in Inheritance and Wealth 146



xiii

4.14 Amount and Share of Private Receipts by Age of Marker. . . . . . . . . . . . .. 147

4.15 Per Household Wealth and Index of Wealth . . . . . . . . .. 149

4.16 Share of Pension Receipts as a Percentage of Wealth. . . . . . . . . . . . . . . .. 152



xiv

LIST OF FIGURES

FIGURE PAGE

2.1 Coverage by Retirement Income Plans . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30

4.1 Comparison ofProjected Male,
Female and Total Population:
NUPRI 2005 vs MHW 2005 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 181

4.2 Comparison ofProjected Male, Female and
Total Population: NUPRI 2025 vs MHW 2025 182

4.3 Comparison of Per Household Disposable Income:
Simulated 1990 vs
NSFIE 1984, SNA 1984, and FIES 1990 183

4.4 Comparison ofProjected Total
Labor Force by Age Group:
Simulated 1990 vs Census 1985 and ILO 1990 . . . . . . . . . . . . . . . . . . . .. 184

4.5 Comparison of Per Household Labor Force:
Simulated 1990 vs FIES 1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 185

4.6 Comparison or" Per Household Labor Income:
Simulated 1990 vs FIES 1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 186

4.7 Comparison ofPer Household Asset Income:
Simulated 1990 vs FIES 1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 187

4.8 Comparison ofPer Household Saving Rates:
Simulated 1990 vs NSFIE 1984,
SNA 1984, and PIES 1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 188

4.9 Comparison ofPer Household Pension
Contributions: Simulated 1990 vs FIES 1990 189

4.10 Comparison of Per Household Pension
Benefits: Simulated 1990 vs FIES 1990 190

4.11 Number of Members Per Household
for All Ages Combined 191

4.12 Number of Members Per Household
for Ages 15-64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 192



xv

4.13 Number of Members Per Household
for Ages 15-64 193

4.14 Per Household Wealth for Scenario 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 194

4.15 Per Household National Income for Scenario 1 . . . . .. 195

4.16 Per Household Asset Income for Scenario 1 196

4.17 Per Household Effective Labor for Scenario 1 . . . . . . . . . . . . . . . . . . . . .. 197

4.18 Per Household Labor Income for Scenario 1 198

4.19 Per Household Government Receipts
for Scenario 1 199

4.20 Per Household Pension Receipts for Scenario 1 , 200

4.21 Per Household Disposable Income for
Scenario 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201

4.22 Per Household Private Receipts for
Scenario 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 202

4.23 Bequests and Inheritance for Scenario 1 .......................... 203

4.24 Per Household Wealth Under Three Different
Simulation Scenarios for 1990 and 2025 . . . . . . . . . . . . . . . . . . . . . . . . .. 204

4.25 Number of Pension Contributors
for NPP and EPr Under Different
Retirement Age Scenarios, 1990-2025 ........................... 205

4.26 Household Pension Contributions
for NPP Under Different
Simulation Scenarios, 1990-2025 . 206

4.27 Household Pension Contributions
for EPI Under Different Simulation
Scenarios, 1990-2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 207

4.28 Household Pension Contributions for
Sum of NPP and EPI Under Different
Simulation Scenarios, 1990-2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208



vu'C
"'. 4

4.29 Per Household Pension Contributions
Under Different Retirement Age
Scenarios for 1990, 2010, and 2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 209

4.30 Number of Pension Beneficiaries
for NPP and EPI Under Different
Retirement Age Scenarios, 1990-2025 210

4.31 Total Pension Receipts for NPP
Under Different Retirement Age Scenarios ... . . . . . . . . . . . . . . . . . . . .. 211

4.32 Total Pension Receipts for EPI
Under Three Different Simulation
Scenarios, 1990-2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 212

4.33 Total Pension Receipts for NPP+EPI
Under Three Different Simulation
Scenarios, 1990-2025 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213

4.34 Per Household Pension Receipts Under
Three Different Scenarios for 1990 214

4.35 Per Household Pension Receipts Under
Three Different Scenarios for 2025 215

4.36 Per Household Taxes for Subsiding
Pensions Under Different Retirement
Age for 2010 216



Chapter 1 INTRODUCTION

The purpose of this chapter is fivefold. First, a brief background is provided on

the research topic: Aging, Public Pensions, and Household Wealth Distribution in Japan.

Second, the objectives and hypotheses of the present study are presented. Third, the plan

of this research is introduced. Fourth, the significance of the research is discussed. Fifth,

the organization of the dissertation is outlined.

1.1 Background or the Study

After World War II, overpopulation became the key focus for demographers and a

main concern of policy planners. Optimistic predictions of the benefits of fertility

reduction were trumpeted in the classic paper by Coale and Hoover (1958). In their study,

and similar ones in the 1960s and 1970sl
, the consensus was that because children only

contribute to expenditure, fertility reduction would lead to lower consumption, faster

capital formation, and, thus, higher per capita income. Consequently, reducing fertility

rates in order to promote higher economic growth became a major focus of the economic

policies of many countries. The resulting efforts at population control, combined with

other socio-economic factors, led to a dramatic drop in the fertility rate.

However, as birth rates dropped and overpopulation pressure eased, a new

problem, which threatened to grow larger into the 21st century emerged: aging of

population. Generally, aging of population refers to demographic change in which the

I Examples: Eizenga, 1961;Coale. 1963; Modigliani. 11J65, IlJ66; Leff, IY6lJ; Kelley, 1<;73; Gupta, IlJ75;
Mason. 1988.
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aged increase in number relative to the young (United Nations, 1956). Population aging is

seen as problematic because elderly are expected to dissave and thus, constitute a burden

on the working population.

The industrialized countries confront this aging of population problem most

immediately, because they are at the most advanced stage of demographic transition.

Evidence suggests that aging of population does has an adverse effects on labor supply,

savings, health expenditure, and retirement benefit systems. This, in turn, lowers capital

formation and reduces economic growth. Further, this impact of aging has an influence on

the distribution of resources among the population, such as, between the young and the

elderly, among the elderly, and among different types of households.

Nevertheless, it is an inevitable fact that every human being will age. One day,

everyone will enter this vulnerable period of life and face the unexpected catastrophes this

period threatens. Thus, many argue that it makes sense for society to share the risk and

responsibility of caring for the elderly by reallocating the resources of those currently

employed, the business sector, and the government.

Public pension programs are, in part, the outcome of this perceived social duty.

Over the last 50 years, more and more countries have adopted such programs, either as a

means of combatting poverty or as an income maintenance program with wider coverage

for more risks with more generous benefits. In many developed countries pensions has

come to be seen as an entitlement, almost a constitutionally guaranteed right.

However, recently, in many of these countries, the view that the aged are poor

and more deserving of help than are other groups is giving way to a new set of

perceptions. Increasingly, the aged are seen as relatively well-off due to significant
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liberalization of government economic programs and policies benefiting the elderly

(Sagarista, 1964; ILO, 1984; Schulz, 1986; Takayama, 1991, Preston, 1984; Kono, 1990).

Additionally, the elderly are feared as a potent political force, a group that might

use its political clout to impose an unsustainable burden on future generations. A Forbes

cover story entitled "The Old Folks" opens with this startling statement about the elderly:

"The Myth is that they are sunk in poverty. The reality is that they are living well. The

trouble is there are too many of them - God bless 'em" (Flint, 1980).

Because of these mixed attitudes toward the elderly, pensions have been the topic

of heated debate as to their achievements and effectiveness. Two key issues have arisen

in this debate. The first issue is whether or not the elderly are truly in need of assistance,

and if so, who should bear the cost? The second issue concerns the impact of public

pensions on the society and the economy via changing resource allocation and distribution.

Nowhere can this dilemma be seen more clearly than in Japan. Due to its drastic

decline in fertility, combined with a dramatic increase in life expectancy, Japan is now

experiencing a rate of population aging unprecedented among the earth's nations.

Consequently, aging in Japan has become a serious concern and attracted intense attention

(Kuroda, 1987; Martin, 1989; Ogawa, 1982, 1987; Horioka, 1990, 1991; Noguchi, 1983,

1989, 1990; Mason et aI., 1989).

This concern can be seen in the report "Japan in the Year 2000" by the top-level

Long-term Outlook Committee of the Economic Council of Japan's Economic Planning

Agency that aging is stated as one of the three major challenges for 21st century Japan

(Economic Planning Agency, 1983i. Over the past decades, policy makers in Japan have

2 The other two major challenges are internationalization and maturation of the economy.
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made significant reforms in public pension systems in response to the rapidly aging

population and the escalating cost of public pensions (Social Insurance Agency, 1985,

1986, 1988, 1989; Noguchi, 1983, 1990; Clark, 1990; Takayama, 1991).

1.2 Objectives of the Research

This study aims to derive policy implications relating to the wealth accumulation

of the elderly through demographic-economic interaction of aging and public pension

policies. Two questions are set forth.

The first question is: What bearing do aging and the current Japanese public

pension systems have on the wealth of Japan's elderly? As the population ages, the

wealth of the elderly might be adversely affected by factors such as amount of pension

benefits, change in household structure, change in consumption, and lower relative returns

on capital to labor. Hence, the role of public pensions as a means of achieving the social

objective of reducing poverty/income maintenance will be examined.

The second question is: What is the impact of public pension policies on Japanese

household wealth distribution? In this study, two public pensions policy parameters, the

retirement age and benefits level are varied in order to analyze their impact on the

household wealth distribution.

1.3 Research Plan

The above objectives are accomplished by the following procedures. First, the

unit of analysis is determined: household data by age of head and type of household from

1980 to 2025. This is done in two steps: (1) generate or adopt a population projection
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from 1980 to 2025 with certain assumptions of fertility and mortality. This study adopts

the projection from the Nihon University Population Research Institute (1990); and (2)

input the projected population into HOMES (Household Model for Economic and Social

Study) (Mason, 1987), a computer package, in order to produce demographic

characteristics of the household by age of head and type of households.

Second, a demographic-economic model is constructed based mainly on the one

developed by Mason et al. (1989). This model consists of two submodels: the

demographic submodel and the economic submodel (Please refer to Chapter 3 for detail

discussion of the model). The demographic submodel consists of the population and

household projections and is exogenously inputted to the economic submodel. The

economic submodel consists of four components: the labor market component, the asset

accumulation component, private transfer component, and public transfer component.

The investigation of the two questions raised in this research is accomplished by

three exercises simulating household projection with: (1) the current public pension

system, (2) a hypothetical choice of lowering public pension benefits, and (3) a

hypothetical choice of increasing the retirement age.

1.4 Significance of the Study

The most significance of this study is that, it represents the first of its own kind in

the literature other than the one by Mason et al. (1989). The study is important in view of

the inevitable aging process which will confront many countries in the future. Caring for

the elderly in an aging society can be very painful without a careful understanding of the

variables involved. This is especially so when come to public pension policies where un-
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accounted intra and intergenerational transfer is involved. This study hopes to shed some

light on some of the controversies of the provision of public pensions.

Additionally, this study is notable because of it's many advances over the Mason

et aI. study. This improvement manifests itself mainly in four ways. First, this study

embodies different types of household units as an analytical reference. This is crucial

because aging has tremendous impact on household structure, and economic decisions are

highly influence by household structure. Further, studies utilizing a variety of household

types, including intact households, single-headed households, and one-person households,

are not currently found in the literature.

Second, this study incorporate a more detailed pension component into the model.

Japan, being the most rapidly aging society on earth, will have to face many problems

associated with the care for the elderly before other countries face them. Hence, from the

policy point of view, studying Japan may provide insight as to what kinds of problems

other nations might expect from an aged population with escalating pension costs and what

policies might be needed to handle such problems. Since maximizing per capita income

and minimizing the economic well-being gap between different segments of the population

have always been important national issues, the potential benefits of studying the impact

of aging and the pension policies on wealth distribution are tremendous.

Third, this study is designed such that pension parameters can be varied in hopes

to shed some light on the effect of differing pension policies vis-a-vis resource

distribution. It will be valuable to examine, at least theoretically, which policy parameters

may help to reduce the pension burden most effectively.

Fourth, most of the data in this study is updated to 1990' s value compare to
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Mason's study which employed mostly 1980's data. In addition, some of the regression

equations are re-estimated and some initial profiles are re-computed using up to date data.

For example, the factor share equations and the age-wealth profile used in this study are

estimated using 1990 data.

Some deterministic equations or parameters are change due to availability of more

recent studies. For example, part of the consumption equations are adopted from the

Takayama et aI. study conducted in 1990. Substantial improvements are also incorporated

in the private transfer component and the treatment of capital accumulation.

Other than the improvements discussed above, the model employed in this study

stands out because methodologically, this is an easy to understand model in which analysis

of wealth distribution, both intra- and inter-generational, has been integrated with

demographic trends and major components of the economy, such as labor market, assets

market, private and public transfer.

Further, this is a simulation model in which differing scenarios of economic

consequences can be analyzed, compared, and contrasted. This provides a very useful tool

for examining the possible problems resulting from aging of population with escalating

pensions burden and potential policy solutions for these problems.

1.5 Organization of the Dissertation

The organization of this dissertation is as follows. Chapter 2 presents a literature

review of aging in Japan, focussing on issues relating to the pension system and wealth

distribution. Chapter 3 discusses the model employed, data sources, and the methodology



involved. Chapter 4 analyzes the estimation and simulation results of the analysis.

Chapter 5 proposes some policy implications, and concludes the study.

8
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Chapter 2: LITERATURE REVIEW

This chapter examines the relationship between aging, pension policies, and the

household wealth distribution. To the author's knowledge, there has been, to date, only

one study which analyzes the impact of aging and public pension policies on Japanese

household wealth distribution. That study is by Mason et. al. (1989). However, numerous

studies have looked separately at issues concerning aging, public pensions, and household

wealth distribution.

In Japan, aging confronts policy makers with a series of social, economic,

political, and public policy challenges (Clark, 1990; Horioka, 1990c; Ibe, 1990; Kono,

1987, 1990; Martin, 1989; Mason et al., 1989; Noguchi, 1983, 1990; Ogawa, 1982, 1984,

1987, 1988; Okazaki, 1990; Takayama, 1982, 1990, 1991; Tsuji, 1990). These policy

challenges tend to center on the issue of the growing difficulty of maintaining a

sustainable balance between the socially dependent aged population and the productive

population. Provision of public pensions and their impact on household wealth

distribution are key concerns.

Basically, households accumulate wealth through two sources: (1) income earned

from assets, and (2) income received from private and public transfers (Mason et al.,

1989). There are two major types of assets from which a household earns income: human

assets and physical assets (e.g., land, buildings, machinery, and equipment). Households

earn wages from human assets and draw interest, rent, and profits from physical assets.

Private transfer includes bequests and gifts, and public transfer refers to government

redistributive policies, such as public pensions.
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As the population ages, the distribution of household wealth changes due to three

major factors. First, the household composition changes as population ages, thus,

changing the composition of income earned, as well as transfers received, by the

household (Mason et aI., 1989). For example, younger households tend to have relatively

more human resources compared to the older households, thus, earning relatively more

labor income. On the other hand, older households tend to have relatively more physical

resources compared to the younger households, thus, a greater share of their income is

comprised of interest income. In addition, aging increases the average age of bequests,

thus, increasing the average age of households which receive bequests.

Second, the returns on human and physical assets in terms of wages and interest

change as factor prices change and factors of production vary. As population ages, labor

becomes scare, thus, labor earns a higher return relative to physical assets.

Third, household wealth is dependent on life-cycle earnings and savings of its

household members (Atkinson, 1971; King et aI., 1982). For example, young households

tend to earn less than older households particularly with the seniority system in Japan.

Moreover, young households tend to have fewer physical assets and a higher probability of

fulfilling the responsibilities of childbearing and rearing and other consumption activities.

In the next few sections, a brief review of selected topics on aging, public

pensions, and household wealth distribution is presented.

2.1 Aging

In the next two sub-sections, a brief international comparison of aging and the

experience of the Japanese population aging are discussed.
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2.1.1 A Brief International Comparison of Aging

Since the U.N.-sponsored World Assembly on Aging, held in Vienna in 1982,

issues concerning population aging have received increasing attention. For the past few

decades, all developed countries have, in one way or another, faced problems attendant to

an aging population. Further, less developed countries which do not yet face such

difficulties have shown a growing recognition of the fact that aging is an inevitable

outcome of rapid fertility decline coupled with significant improvement in life expectancy.

Table 2.1 presents some statistics on aging for 1950, 1990, and 2025 as estimated

and projected by the United Nations. These statistics suggest the magnitude of the change

the world is experiencing. By 2025, there will be about one out of five people who are

classified as elderly in MDCs and one of twelve for LDCs. Thus, studying issues related

to aging, e.g., pensions, is crucial and will, doubtlessly, be a path trod by increasing

numbers of scholars and policy makers.

Table 2.1 Absolute Numbers, population Proportion, and Growth Rates of
the Elderly Population (in Thousands)

Regions

World
MDCs
LDCs

1950
Number (%)

127808 (5.1)
63556 (7.6)
64242 (3.8)

1990
Number (%)

327633 ( 6.2)
145614 (12.1)
182018 ( 4.5)

2025
Number (%)

828164 ( 9.7)
257028 (19.0)
571136 ( 8.0)

Source: United Nations: The Sex and Age Distribution of Population. The
1990 Revision of the United Nations Global Population Estimates and
Projections. New York, 1991.
Notes: (1) Elderly population refers to those who are 65 years old and
above. (2) Annual growth rate computed based on exponential growth,
Pt=Poert. (3) MDCs refers to more developed countries and LDCs refers to
less developed countries defined by the United Nations.

Japan is no exception to this aging process. In fact, Japan is currently one of the

most rapidly aging countries on earth. Even though Japan started its demographic
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transition from high to low fertility and mortality much later than many other MDCs, it

completed the transition within 50 years -- an unprecedented rapid rate of change (Martin,

1989).

Table 2.2 presents some international comparisons of aged population in 1950,

1990, and 2025 to illustrate the swift rate of aging in Japan compared to other MDCs. In

1950, the proportion of total population represented by the Japanese elderly was much

smaller than in other MDCs'. However, in 1990, this ratio had increased significantly and

exceeded that of Canada. By the year 2025, the rapid aging of the Japanese population is

expected to produce the second oldest population in the world, just slightly less than that

of the Federal Republic of Germany.

Table 2.2 International Comparison of the Proportion of Those Aged 65
Years Old and Over in 1990 and 2025

Country Percentage of Aged Population
1950 1990 2025

Japan 4.9 11.7 23.9
Canada 7.7 11.4 21.2

.United States of America 8.1 12.6 19.8
France 11.4 13 .8 20.8
Italy 8.3 14.3 22.8
Germany, Fed. Rep. of 9.4 15.4 24.1
Switzerland 9.6 15.0 23.4
England 10.7 15.4 19.4
Sweden 10.3 18.1 22.4

Source: United Nations: The Sex and Age Distribution of Population. The
1990 Revision of the United Nations Global Population Estimates
and Projections. New York, 1991.

The rapid pace of population aging in Japan is also illustrated by comparing the

time it will take for the population aged 65 and over to increase from 7% to 14% of the

total population to the time required for a similar demographic changes in other MDCs.

This is illustrated in Table 2.3 where Japan only takes one generation's time compared to
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close to at least two generation's time for the other MDCs. In short, Japan is experiencing

a much more rapid rate of aging than are other MDCs.

Table 2.3 International Comparison of the Speed of Population Aging

Country Years in which Aged
Population reached

Time required to increase
from 7% to 14% (years)

Japan
England
West Germany
United States
France

1970
1930
1930
1945
1865

1995
1975
1975
2015
1980

25
45
45
75

115

Source: Ishi Hiromitsu, "Why Tax Reform Now?" Japan Echo, Summer 1988.
pp.37.

2.1.2 Population Aging in Japan

Population aging has become a public concern in Japan. The topic receives

attention through all forms of mass media. However, the issue of aging did not attract

much attention until the year 1970. In that particular year, Japan's population aged 65 and

over first exceeded 7% of the total population qualifying it as an "aged" society according

to the 1956 United Nation's report on aging.

Since then, research on aging has advanced. Many scholars have undertaken

detailed studies of the structural changes, the causes, and the implications of an aging

Japanese society. In the next two sub-sections, the structural changes and causes of

population aging are discussed. The impact and implications of aging for public pension

and household wealth distribution are presented in Section 2.4.

2.1.2.1 Age Structural Change: Past, Present, and Future

Time series analysis of demographic trends in Japan reveals significant age
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structure changes. Currently, there are two major population projections available on

Japan prepared by Japanese researchers. These are in addition to the ones published by

international organizations, such as the United Nations and the World Bank.

One was prepared by the Institute of Population Problems, Ministry of Health and

Welfare (MHW) in June, 1991, the other by the Nihon University Population Research

Institute (NUPRI) in March, 1990. The most significant difference between these two

projections lies in their assumptions regarding fertility and mortality rates. MHW assumed

both rates to be exogenously determined, whereas NUPRI employed a macroeconomic

demographic model with endogenously determined fertility and mortality rates.

Irrespective of the sources of the population projection, all point to the same

conclusion: the Japanese population is undergoing dramatic aging and is likely to be one

of the world's most aged population in next few decades. Table 2.4 summarizes the age

composition of the Japanese population from 1920 to 2025.

Table 2.4 shows that the proportion of the population aged 65 and over rose from

4.7% in 1940 to 12.0% in 1990. By 2025, the proportion of the population aged 65 and

over is expected to be 26.6%. Correlated to this, the mean age of the population increased

from 26.7 in 1950 to 37.6 in 1990 and is projected to reach 45.9 in 2025.

The other two indicators which are commonly used to reflect the extent of

population aging are the index of the aged population and the index of aging. These have

also increased over time for Japan. In short, the Japanese population is aging, and, more

importantly, the pace is accelerating.
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Table 2.4 Age Composition Changes in Japanese Population, 1920-2025

Year

1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2025

Total Pop.
(Millions)

55.97
64.45
73.08
83.20
93.42

103.72
117.06
123.78
128.23
131.45
129.59
127.19

% of
65+

5.3
4.8
4.7
4.9
5.7
7.1
9.1

12.0
17.1
21.7
26.2
26.6

% of
75+

1.3
1.4
1.2
1.3
1.7
2.1
3.1
4.8
6.9

10.3
13.1
15.2

Mean Age

26.8
26.4
26.6
26.7
29.1
31.6
33.9
37.6
41. 0
43.3
45.2
45.9

Aged
Dependency

9.0
8.1
8.0
8.3
8.9

10.2
13 .5
17.2
25.4
35.0
44.5
44.8

Aging
Index

14.4
13 .0
13 .1
14.0
19.1
29.5
38.7
65.2

110.3
134.6
175.3
187.0

Sources: Data from 1920 to 1980 were obtained from Population Census,
Bureau of Statistics, Prime Minister's'Office, Japan. Data
from 1990 to 2025 were based on NUPRI's 1990 projection.

Notes: (1) Aged dependency = the ratio of aged 65+ to aged 15-64.
(2) Aging index = the ratio of aged 65+ to aged 0-14.

Another age composition change influenced by aging that deserves attention is in

the age distributions of the elderly. Table 2.5 presents such data from 1920 to 2025.

From the data, the proportion of older elderly increases at a faster rate compared to that of

younger elderly. For example, those aged 65 to 74 constituted 75.1% of the elderly

population in 1920. This percentage decreased to 60. I% in 1990, and is expected to fall

to 42.9% in 2025. On the other hand, the percentage of those aged 75 years and older is

increased from 24.9% in 1920 to 39.9% in 1990 and is expected to reach 57.1% in 2025.
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Table 2.5 Distribution of Elderly by Age in Japan, 1920-2025

Year 65-69 70-74 75-79 80+ 65-74/65+ 75+/65+
(in Thousands) (%) (%)

1920 1,312 897 482 250 75.11 24.89
1930 1,256 927 551 330 71.25 28.75
1940 1,556 995 546 358 73.84 26.16
1950 1,790 1,296 694 376 74.25 25.75
1960 2,179 1,577 964 679 69.57 30.43
1970 3,006 2,150 1,280 957 69.74 30.26
1980 3,965 3,023 2,037 1,623 65.63 34.37
1990 5,109 3,818 3,016 2,905 60.12 39.88
2000 7,117 5,951 4,165 4,713 59.55 40.45
2010 8,094 6,882 5,949 6,638 54.33 45.67
2020 8,016 8,983 6,821 10,108 50.10 49.90
2025 6,936 7,557 8,084 11,191 42.92 57.08

Sources: (1) 1920-1980: Final Report of The 1985 Population Census,
Population of Japan, Statistics Bureau, Management and
Coordination Agency, Table 18, pp 62.

(2) 1990-2025: projection by Nihon University Population
Research Institute, March 1990.

2.1.2.2 Causes of Population Aging

Population aging, in general, is governed by changes in three demographic

variables: fertility, mortality, and migration. However, in Japan, migration has played a

negligible role (Ogawa, 1984; Okazaki, 1990; Feeney, 1990). Since World War II

(WWII), birth and death rates in Japan have undergone a substantial decline.

As indicated in Table 2.6, within a period of 55 years, from 1925 to 1980,

Japan's total fertility rate (TFR) declined by about 67%, from 5.1 to 1.7. The TFR was

high, but declined gradually during the pre-WWII period. There was a short baby boom

after WWII, 1947-1949, followe,d by a dramatic reduction in fertility rates. Within a ten

year period, from 1947-1957, the TFR fell by 55%, from 4.54 to 2.04. The fertility rate

then remained at a fairly stable level up to the first oil crisis of 1973. Since 1973, TFR

has been continuously falling, reaching, in 1990, a level of 1.53, far below replacement

level.
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At the same time that the fertility rate has been falling, the mortality level has

improved considerably (Table 2.6). From 1920 to 1980, CDR fell by 75.6% from 25.4 to

6.2, and IMR declined from 165.7 to 7.5 3
• Life expectancy increased by almost 75%

from 42.1 to 73.4. By 1990, life expectancy of males was 76.1 and 82.0 for females, one

of the highest in the world.

Table 2.6 Japan's Crude Birth Rate, Total Fertility Rate, Crude Death
Rate, Life Expectancy at Birth and Infant Mortality Rate from
1920 to 2025

Year CBR TFR CDR eo em e f IMR0 0

1920 36.2 25.4 165.7
1925 34.9 5.1 20.3 42.1 142.4
1930 32.4 4.7 18.2 44.8 124.1
1940 29.4 4.1 16.5 46.9 106.7
1950 28.1 3.7 10.9 59.6 60.1
1960 17.2 2.0 7.6 65.3 39.8
1970 18.8 2.1 6.9 69.3 13.1
1980 13 .6 1.7 6.2 73.4 7.5
1990 10.2 1.5 6.6 76.1 82.0
2000 11.5 1.6 7.5 78.4 84.7
2010 10.3 1.8 9.7 79.1 85.5
2020 8.8 1.8 12.1 79.4 85.9
2025 1.7 79.5 86.1

Sources: Data from 1920 to 1980 were obtained from Population Census,
Bureau of Statistics, Prime Minister's Office, Japan. Data
from 1990 to 2025 were calculated from NUPRI's 1990 projection.

Notes: CBR = Crude birth rate; TFR = total fertility rate;
CDR = Crude death rate; eo = life expectancy at birth;
eo

m = male life expectancy at birth; IMR = Infant mortality
rate.

eo
f = female life expectancy at birth;

Most Japanese demographers expect fertility to remain below replacement level

for many years into the future. For example, Kuroda (1988) asserts that the Japanese

population will continue to embrace small family size due to the high costs of housing and

education, increased female labor force participation, increased preference for later

3 CDR refers to Crude Death Rate and IMR refers to Infant Mortality Rate.
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marriage, and the wide-scale practice of contraceptive use and abortion.

Many demographers hypothesize that with the continued advance of medical

science, Japanese life expectancy can be further improved. This is shown by the

assumptions used in NUPRI's, as well as other's, population projections. Thus, both

mortality and fertility are expected to be the major factors in the persistent aging of the

Japanese population.

2.2 Public Pension Systems

In the next three sub-sections, a brief international comparison of pension, some

key issues relating to pensions, and the pension system in Japan are discussed.

2.2.1 A Brier Background and International Comparison of Pensions

Pensions, internationally, had their beginnings in the continued support of servants

after retirement. The industrial equivalent were retirement pensions for long-serving

employees. In the past, pensions were usually granted only to high-level management.

Most lower-rank workers had no such privilege.

Today, in many countries, pensions have increasingly become part of a

remuneration package which includes sick leave, annual leave, bonuses, etc. (Knox, 1986).

Protection from social risks during old age is no longer only the privilege of the rich and

the executive class (Sword, 1986). With age pension schemes, such inequalities have been

reduced by expanding coverage, irrespective of social contingencies (ILO, 1984; Nolan,

1986).

Large scale pension systems evolved as a consequence of the world depression of
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the 1930s. The Great Depression proved that old age poverty is not necessarily the result

of the laziness or personal unworthiness of particular individuals - a commonly held belief

in the past (Schulz, 1986; !LO, 1984). Rather, when the world economy is in trouble, able

and hardworking people can also fall into poverty. Thus, public policies, such as pension

programs, evolved to protect people from uncontrollable events that might drive them into

poverty.

Before WWII, the main objective of public pensions was to reduce poverty. It

was not until after WWII that a new perspective on public pensions emerged. Public

pensions not only aimed at reducing poverty among the needy, they were also geared to

maintaining living standards in retirement. From the 1950s to the beginning of the 1970s,

the growth of pensions throughout the world was vast and unprecedented. More people

were covered for more risks, and benefits tended to become relatively more generous.

At present, in many countries, especially developed ones, pension programs have

become one of the government's largest domestic programs. Table 2.7 presents some

international comparisons of the scale of this transfer. In Japan, pensions constituted

10.9% of GNP in 1980. Consequently, pension provision can have a pronounced impact

on a country's economic well-being and performance.

---_. ---.------ ------_.- ---
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Table 2.7 Social Security Transfers as Per Cent of GDP for Japan and
Other Countries (1955-1988)

Country S.Security Contribution
1955-57 1974-76 1980

S.Security Receipt
1955-57 1974-76 1980

Japan 2.2 5.0 7.6 3.7 7.0 10.9
France 9.7 15.2 20.2 13.2 19.9 22.9
W.Germany 7.4 13.4 15.5 12.0 15.4 15.3
Italy 7.4 13.7 9.7 19.4 15.8
Sweden 2.2 9.9 7.4 17.1
U.K. 3.1 6.6 7.3 6.1 11.3 11. 7
U.S. 3.1 6.7 7.8 4.1 10.9 11.1
OECD mean 3.4 7.6 7.5 13.9

Table 2.7 Social Security Transfers as Per Cent of GDP for Japan and
Other Countries (1955-1988)

Sources: Japan, Economic Planning Agency, Yearbook of National Account
Statistics (Tokyo:Government Printing Bureau, annual); OEeD,
Public Expenditure Trends: OECD Studies in Resource Allocation
(Paris, 1978); and National Accounts of OECD Countries (Paris,
1980) .

Note: Table extracted from Yukio Noguchi, Public Finance in The
Political Economy of Japan, pg. 188, 1987.

Pensions, both private and public, have become an increasingly important source

of income for the elderly. Table 2.8 presents an international comparison of the

percentage of elderly population depending on certain income sources. Three points are

worth noting: (I) pensions played a much more important role in developed countries than

in developing countries; (2) more than half of the elderly population in all the developed

countries including Japan depends on pensions; and, (3) an increasing proportion of the

elderly depend on pensions.
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Table 2.8 An International Comparison of the Percentage of Elderly
Population depending on Various Income Sources

Income Sources
Country Year

Employ
ment
income

Pensions Dissaving Property Support
Public Private income from

children
and others

Japan

Thailand

United
States
Denmark
Italy
U.K.
France

1981
1986
1981
1986
1981
1986
1986
1986
1981
1981

41. 0
34.3
42.1
33.2
27.3
24.0
14.0
12.1
11. 6
5.1

64.6
77.0
4.1
5.5

82.1
84.7
76.5
82.5
87.7
74.9

8.4
5.4
0.4
0.2

27.1
29.7
13.2
10.6
35.5
49.3

11.4
16.6

6.9
5.4

22.0
24.0
11.4
24.5
15.2

6.9

15.6
14.5

8.3
15.7
45.1
49.4
20.0
7.4

13 .1
11.9

29.8
21. 8
79.7
77.9

2.4
2.2
0.2

10.8
1.7
3.3

Sources: C.Y. Horioka (1990) " The Importance of Life Cycle Saving in
Japan: A Novel Estimation Method" pp. 46

Note: The total percentages across all income sources for each country
exceeds 100% because each elderly relies on more than one source of
income.

2.2.2 Some Key Issues Relating to Pension Systems

In this sub-section, three key issues relating to pension: pension solidarity and

equity, pension arrangements, financing, and benefits formulation, and some crisis of

pension system are discussed.

2.2.2.1 Solidarity and Equity

There are two conflicting principles in establishing age pension systems: solidarity

and equity (Rein and van Gunstein, 1986). This section discusses the debate between

these two views on how to establish pensions.

The basic idea of solidarity schemes is that everyone pays into the fund the same

amount while they are working, and everyone is entitled to draw from the fund the same
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amount after they retire. Thus, key characteristics of solidarity schemes are flat rates and

universal access.

On the other hand, the goal of advocates of equity schemes is that the retirement

payment is directly tied to the amount of contribution. Therefore, relatively well-paid

people contribute more and later receive more than do people whose earnings are lower.

This arrangement helps to maintain people in the lifestyle to which they were accustomed

while working.

One difference between solidarity and equity schemes relates to how they are

funded. Solidarity schemes usually require government contributions because of

government's commitment to universal entitlement. Therefore, the government is obliged

to pay for those who are too poor to participate. On the other hand, like private insurance,

equity schemes strive to be fully self-funded.

An issue over which advocates of the two different schemes disagree is whether

low income people can afford to make sufficient contributions to provide for a decent

retirement and whether government intervention is necessary to compensate for the

possible shortfall. Supporters of solidarity schemes argue that low income earners lack the

resources to save, and, even if they do save, the amount is so small that it is easily wiped

out by life-time catastrophes. Equity advocates counter by saying that the key problem

that low income individuals face is not lack of resources or the possibility of life-time

catastrophes but lack of the personal discipline necessary to postpone current consumption

in order to provide for future needs.

In most countries, this debate has been won by those in favor of solidarity

schemes. However, solidarity schemes take a variety of forms. The design variations can
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be seen in the experiences of many developed countries, such as the United Kingdom,

Sweden, Finland, Denmark, and the Netherlands. Indeed, despite their initial popularity,

over the last 40 years, solidarity systems have grown toward their own negation,

incorporating more and more characteristics of equity systems.

The pension system in the United Kingdom provides an example of such

evolution. Begun with flat rates of contributions and benefits, the system was later

modified due to its inability to provide a level of benefits above the poverty line. A

public system based more on equity was installed. In this system individuals are free to

replace the public pension with a private scheme if the latter offers a better deal.

Nevertheless, the government still plays the role of guaranteeing citizens a minimum

pension.

As with solidarity pension schemes, equity schemes also vary and evolve.

Variables include whether the system is public and/or private, sources of funds, and how

the benefit rate is determined. Countries, such as Austria, Japan, and the U.S., which

began with equity schemes, have seen their systems evolve to incorporate solidarity

components. Currently, Japan has a "two-tier" system incorporating both solidarity and

equity elements. In this system, every Japanese is entitled to a flat amount pension benefit

partly subsidized by the government, coupled with an earning related pension scheme.

2.2.2.2 Pension Arrangements, Financing and Benefits

Previously, issues related to the establishment of pensions have been discussed.

The present section addresses issues as to the type of pension arrangement to be activated

and some of its characteristics.
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Rein and van Gunsteren (1986) provide three categories into which pension

schemes may fall: public, private-collective, or private-personal. Public schemes are open

to all citizens and are coordinated by the government. Private-collective schemes are

restricted to people of certain employment or other forms of affiliation. Finally, private

personal schemes, such as private savings and tax-deferred annuities, involve people

participating as individuals in the provision of retirement income for themselves.

Within each category of pension scheme, there are many dimensions along which

pension arrangements vary, due to differences in contributions and benefits payment. One

of the most contentious issues regarding pensions is how to finance them. The key

questions here are whether pensions should be fully funded, or on a pay-as-you-go basis,

as well as whether taxes on the general population should be used to compensate for

shortfalls in funding, i.e., should government subsidizes pensions.

Pension schemes, with the exception of ones that pay only the amount

accumulated, face a daunting array of factors which affect their ability to survive without

government subsidy. These include inflation, demographic profiles, life expectancy, rate

of return on invested funds, retirement age, and political winds.

While there is general agreement that private schemes must be fully funded,

Roach (1986) finds less concern about the solvency of public schemes. This willingness

to alIow public schemes to be insolvent, he believes, is due to a view of government as a

permanent entity, as opposed to private sector entities which may be less stable. However,

Roach cautions against an over-optimistic view of governmental strength.

In addition, the issue of indexation after retirement adds another dimension of

variation to pension arrangements. Inflation clearly will erode the real value of constant
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pension benefits, potentially rendering them inadequate. There are many ways of indexing

pensions, such as using the consumer price index (CPI) or a wage index.

Japanese policy makers are not exempt from the problems of choosing the

appropriate mixed of pension schemes. In view of the impact of aging on demographic

profiles, labor market, and the economy, policy makers are forced to make appropriate

adjustments in public pension arrangements and the way they are funded. A more detail

discussion is presented in section 2.2.3.

2.2.2.3 Crisis of Pension System

Since the late 70s, there has been an outpouring of analysis, both theoretical and

empirical, critical of the achievements of pension programs. In many countries, more

rhetoric about the future allegedly 'insupportable' costs of the 'greying' of the population

has begun to be heard. In Japan, this warning has been echoed far and wide.

The costs of aging are reflected in the escalating costs of real and relative pension

expenditures. Table 2.9 presents some international comparison of such costs. It clearly

shows the severity of such impact in Japan. In fact, population aging is projected to lead

to an annual increase of 5.9% in pension expenditures in Japan (Heller et aI., 1986).
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Table 2.9 Project.ion of Pension Expenditures: Developed Countries

Country 1980 2000 2010 2025

Japan 100 430 787 1314
France 100 175 230 325
W.Germany 100 180 218 300
Italy 100 198 285 498
U.K. 100 159 199 290
U.S. 100 145 178 306

Index of Ratio of Pension Expenditure to GDP
Japan 100 229 307 319
France 100 110 115 130
W.Germany 100 129 140 154
Italy 100 121 138 171
U.K. 100 115 124 144
U.S. 100 92 90 110

Source: Heller, Hemming, & Kahnert, Aging and Social Expenditures in the
Major Industrial Countries, 1980-2025 (Washington, D.C. ;
International Monetary Fund, 1986) , p.31.

Many worry that pension benefits may have become excessive. To paraphrase

Schulz (1986), pensions now not only provide people with a floor to protect their old

bones from the cold of poverty, but put wall-to-wall carpeting on that floor. Schulz

further argues that in all countries, a reality can not be ignored: the aged population are

not going to go away; in fact, their numbers are escalating rapidly. Nor are workers'

expectations regarding income and medical care in retirement likely to diminish in any

significant way. The Economist (1984, p.56) reported that slower economic growth, the

desire to retire at increasingly early ages among older workers, and growing numbers of

elderly with rising expectations mean that painless transfer between generations will stop.

Numerous critics and studies have attempted to quantify the degree and impact of

these intergeneration transfers. One important issue is the burden pensions place on future

generations. Studies by Preston (1984), using U.S. data, and Preston and Kono (1988) and

Kono (1990), using Japanese data have proved that increasing costs of aging have
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worsened the relative position of children in both countries.

The other important issue is whether the elderly are, indeed, more in need of help

than are other segment of the population. Takayama (1990, 1991), using Japanese data",

reports that the aged are not necessarily poor. In fact, some of the elderly have high

incomes and a large amount of assets. Specifically, Takayama concludes that the aged are

better off than the young or middle aged population in terms of real assets holdings.

Further, some criticize pension systems for aggravating poor economic growth and

question the legitimacy of state protection. Many people are no longer confident that

pension arrangements will continue to function and develop along established policy lines.

This crisis of the welfare state is usually described in terms of declining financial solvency

and political legitimacy.

The crisis is thought to be the result of factors such as: (1) the welfare state has

grown too big, promised too much, made citizens into dependents; (2) pensions are one of

the major causes of high public expenditure and unbalanced budgets; (3) pensions reduce

savings; (4) pensions increase labor costs and, thus, reduce competitiveness in the world

market and cause capital flight; (5) pensions have an adverse impact on the incentive to

work and create the dependency and poverty they are intended to prevent; and, (6)

pensions create an excess of unproductive public sector jobs, crowding out and drawing

talent away from work in the productive private sector. Confronted with this reality,

policy makers have turned increasingly to pensions administered by private industry.

Some even go as far as to argue that in order to return to high economic growth, this

4 Takayama used the original samples of the National Survey of Family Income and Expenditure, and
analyzed the household incomes, expenditures, and household assets.
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social protection mechanism should be abolished (ILO, 1984).

On the other hand, other economists suggest that pensions playa salutary role.

These economists argue that pension schemes organized on a sound base constitute a

critical instrument for social transformation and progress, and, thus, must be preserved,

supported, and developed. People benefit from increased security and freedom from

anxiety which not only increases their productivity, but also increases society's stability 

the crucial ingredient in economic growth (Schulz, 1986).

The underlying tension surrounding pension policy seems to arise from the tug-of

war between the strength of support for those demanding extensions and improvements in

pensions against the natural reluctance of employers, individual contributors, and taxpayers

to find the money to finance them. However, the more disturbing question is whether the

elderly are truly in need of support.

In many western developed countries, support for the broad consensus favoring

the expansion of pensions was built upon economic expansion during the 1950s, 1960s,

and extending into the 1970 (ILO, 1984; Schulz, 1986; OECD, 1988). Unfortunately, such

economic growth slowed considerably beginning in the mid-70s, and financing pension

through economic growth became no longer feasible. This aggravated the issue of

"undeserving rich elderly".

Japan statistics are similar to those of fellow MDCs. Therefore, it comes as no

surprise that for the past two decades, the appropriate roles for individuals, families,

business, and government in the economic support of the elderly has been a matter of

ongoing debate (Noguchi, 1983, 1990; Ibe, 1990; Takayama, 1991). The Japanese

government is trying to shift some of the responsibility to the private sector (Martin,

-------- ----------- --------
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1989). This has led to controversy over different types of pension arrangements with

"appropriate" elements of equality and efficiency that are closely integrated with the tax

system.

2.2.3 The Pension System in Japan

In this sub-section, a brief history of Japanese pension system is presented.

Specifically, a detail description of the two largest pension programs, the National Pension

Program and Employee Pension Insurance is introduced. The problems and prospects of

pension are discussed.

2.2.3.1 Background and Brief History

Japan currently has six public pension programs covering different segments of

the population. The earliest plan was established in 1890; the latest in 1961 (Takayama,

1991). These programs include National Pension Plan (NPP), Employment Pension

Insurance (EPI), National and local public Mutual Aid Association (M.A.A.), Farmers'

Insurance, and Teachers' Insurance. An outline of coverage by pension programs in Japan

is shown in Figure 2.1.
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Figure 2.1 Coverage by Retirement Income Plans

Statutory
pension
schemes:
Mandatory
coverage

Private-Sector Workers

National Pension Plan
plus

earnings-related plan
for Employees only

1. Employees' Pension
Insurance

2. Private school teachers
and employees' M.A.A.
or

3. Agriculture, forestry, and
fishery institutions and
employees' M.A.A.

Public-Sector Workers

National Pension Plan
plus

earnings-related plan

1. National public
service M.A.A. or

2. Local public
service M.A.A.

Private
retirement
income
plan

Virtually all firms offer
either
1. Lump-sum severance plan
2. Tax-qualified pension plan
3. Employees' pension fund
4. Lump-sum plan plus one of

the types of pension

Source: Figure 1-1 from "Retirement Systems in Japan" Chapter 1,
p.3, by Robert L. Clark, 1990.

Note: M.A.A. indicates Mutual Aid Association.

Although each system has its own contribution and benefit structures, all operate

along similar principles, basically as pay-as-you-go systems. This study will only deal

with NPP and EPI, because these are by far the largest, covering 97% of the working

population.

EPI was first established in 1941 and only covered certain types of workers.

Twenty years later, the NPP was established for workers who were not covered under the

EPI, such as self-employed workers and dependent spouses. Like pension systems in

other countries, the Japanese public pensions aim to incorporate both an insurance

objective and a redistributive objective.

The insurance component assures equity by creating earned entitlement for those
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who contribute, while the redistributive component helps uphold solidarity by paying for

people with lower incomes. Since these two objectives tend to contradict each other,

almost all systems confront difficulties in trying to accomplish both the objectives within

the same system.

In accordance with the 1985 amendments to the pension law, the Japanese public

pension systems attempted to synchronize both the above objectives by use of a two-tier

system: flat amount benefits and earning-related benefits. The flat amount component is

provided by NPP covering all residents aged 20 to 59. The earning-related component is

available to current employees only through EPI and other statutory pension schemes.

The two-tier system was designed to achieve three principal objectives: unification

of the pension system to achieve a more equitable structure among the different schemes;

reduction of government's pension payout; and establishment of pension rights for women.

The changes mandated by this legislation became effective on April I, 1986.

The first objective, unifying the pension system, was achieved by restructuring the

NPP into a universal plan providing a flat benefit payment per year of credited service for

everyone in the labor force. The EPI program, in turn, now provides an earning-related

benefit payments to covered employees. In short, under this new system, employees will

have flat amount paid by the NPP and an earnings-related benefit paid by their specific

statutory plan, whereas self-employed workers and their dependents are only entitled to the

flat-rate payments issued by NPP.

The second objective of the changes was to establish the pension system on a

sound financial basis. The escalating costs of pensions was partly the result of the

maturing of the program; however, the more crucial underlying factor was the rapid aging
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of the Japanese population. Table 2.10 reports expenditures on social security and

pensions from 1976 to 1989.

Expenditures have increased from 3.1% of GNP in 1976 to 5.3% of GNP in 1985.

However, from 1985 to 1989, expenditures remained more or less constant at 5.8% of

GNP. This is the result of the 1985 amendments by which benefit levels were scaled

down, along with others changes which sought to compensate for the escalating costs of

pensions.

Table 2.10 Expenditure of Social Security, Age Pension as a Percentage of Gross
National Product and National Income

(Billion Yen)

Year S.Security P.Pensions GNP National S.Security P.Pensions
(S.S) IS.S. Income (NI) IGNP INI IGNP INI

1976 4633.9 5278.9 36.1 171293.4 140397.2 8.5 10.4 3.1 3.76
1980 24908.2 10498.4 42.1 245546.6 199590.2 10.1 12.5 4.3 5.26
1985 35763.9 17340.6 48.5 324159.0 259589.8 11. 0 13.8 5.3 6.68
1986 38742.8 19234.8 49.6 338352.7 269394.7 1l.5 14.4 5.7 7.14
1987 40907.1 20707.7 50.6 353989.1 281737.5 11. 6 14.5 5.8 7.35
1988 42603.0 22002.7 51.6 376621. 6 299356.6 11.3 14.2 5.8 7.35
1989 45051.0 23430.0 52.0 402752.3 318342.4 11. 2 14.2 5.8 7.36

Source: Annual Report on National Accounts, 1991.
Notes: (1) S.S.= Social Security, P.Pensions= Public Pensions, GNP=

Gross National Product, NI= National Income.
(2) All values are in fiscal year and current prices.

Despite the 1985 amendments, expenditures on old-age pension schemes are

expected to increase due to the rapid increase in the number of elderly in Japan (Social

Insurance Agency, 1991; Noguchi, 1990). Further, the increase in costs is partly

attributable to the Japanese wage structure which is characterized by life-long employment

and seniority-based earnings. Because pension benefits depend on the final pay and

number of years of service, the age pension burden will escalate rapidly as the population

ages.

The projection by the Ministry of Health and Welfare (1990) estimates that the
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expenses of the pension system will rise from 15,452 billion yen in 1990 to 40,678 billion

yen in 2000 and further to 152,472 billion yen in 2025. The ratio of the reserve fund to

expenses is expected to decline from 5.94 in 1990 to 3.70 in 2000 and further to 1.47 in

2025. By then, deficits incurred by pension programs could easily wipe out the reserve.

The third objective of the pension reforms of 1985, establishing pension rights for

women, was achieved by providing significant new coverage for women through their

compulsory coverage in the NPP. Prior to the reforms, divorced women were often left

without pension benefits. Under the new NPP, all housewives are registered and earn the

right to receive benefits in their own name. The increased reliance on the basic or flat

benefit from the NPP elevates the importance of the wife's pension in the determination of

family retirement income.

Still another change brought about by the 1985 pension legislation is that

assessment of the financial soundness of NPP and EPI is to be conducted at least every

five years. Whenever receipts do not cover expenditures, adjustment of rates is mandated.

2.2.3.2 National Pension Plan

The NPP was established by Act No. 141 of 1959 and went into effect in 1961.

Initially, the only people covered by the plan were those not protected by other statutory

pensions and the self-employed. In 1973, the Act underwent a large-scale revision in

which the amount of pension benefits was raised considerably, and an indexation system

for pension benefits was introduced, using the consumer price index (CPI) (Social

Insurance Agency, 1985, 1986, 1987, 1988, 1989).

In 1985, the Act was further amended to include everyone between the ages of 20
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and 59 irrespective of job status. This change was due, in part, to the shift in the Japanese

work force away from self-employed and family workers. This shift caused contributions

to NPP shrink and, thus, fall short of expected needs (Social Insurance Agency, 1985,

1986, 1987, 1988, 1989).

Coverage: Currently, the NPP provides compulsory coverage for all people from 20 to 59

years of age (from 1991, all students of 20 years old and over were compulsorily insured).

Voluntary participation was extended to age 65. There are three categories of insured in

NPP: (I) class I insured - the self-employed and non-employed persons covered only by

NPP; (2) class II insured - those who are covered by EPI or Mutual Aid Associations; (3)

class III insured - dependent spouses of those in class II (Social Insurance Agency, 1985,

1986, 1987, 1988, 1989). Table 2.11 presents the distribution of NPP participants for

class I, II, and III.

Table 2.11 Distribution of NPP Participants
(Thousands)

Year

1986
1987
1988

Class I

9,022
8,987
8,711

Male
Class II

22,563
22,968
23,627

Class III

30
35
38

Class I

9,933
9,968
9,686

Female
Class II

10,312
10,547
10,959

Class III

10,898
11,264
11,577

Source: Pensions and Finance (1990), Actuarial Division, Pension Bureau
of Ministry of Health and Welfare, Table 2.5, pp 22.

Financing: The NPP derives its income from contributions from three sources - insured in

class I, insured in class lIS, and the national treasury. The NPP requires everyone to

contribute a fixed amount which varies year to year. Figure 2.2 presents the financial flow

5 Class III insured share of payment are covered by their spouse in Class II.
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of NPP scheme.

However, because NPP covers the whole population, including lower income

groups, insured in class I who are under the Livelihood Protection Scheme of 1950 are

exempted from paying contributions". The government is mandated to provide subsidies

equaling one-third the amount contributed by those insured by the NPp7
• In addition, the

government pays the fund's administrative expenses.

Figure 2-2 NPP an¢ EPIS' PINANCIAL

EPI Eaxr~n5J- :ele. e¢

:lSen.f.i.ts

EPI Plat-rat
Ben.fits

EP! Sch.e:ne

l-iOusew:!.ves
(3::4 ClaSB

Employee"

,

,

,

,

,
,-------j,

NP:P Flat: - rat '
Benefitg

Table 2.12 provides some idea of the increased level of contributions into NPP

since April 1961. Contributions are expected to continue to rise in the future. In fact,

6 The number exempted is expected to increase in the future as the flat-rate contribution increases.

7 The flat-rate basic benefits for the period of exemption will be one-third of the normal amount i.e., equal
to the government subsidy.



36

contributions are mandated to increase from 9000 yen in 1990 at a prescribed rate of 400

yen annually. In 1994, another assessment will be made to determine contributions for the

next period.

Table 2.12 National Pension Contribution Amounts

Date of Establishment

April 1961
age 20-34
age 35-59

July 1970
July 1972
January 1974
January 1975
April 1980
April 1985
April 1990

Monthly Contribution Amount (yen)

100
150
450
550
900

1100
3770
6740
9000

Sources: Japanese Ministry of Health and Welfare, "Outline of Social
Insurance in Japan, 1990" (Tokyo: Social Insurance Agency,
Japanese Government, 1991).

Benefit Determination: The NPP provides flat benefits to all qualified insured people.

For those who was born on or after April 2, 1926, the two key qualifications to receive the

basic benefit are age and contribution period. (Those born before that date will follow

conditions set before the 1985 amendments). To receive full benefits, an individual must

be at least 65 and have contributed to the plan for at least 25 years". Reductions or

increments are administered for those beginning their benefits before or after achieving the

qualification criteria. Table 2.13 shows penalties and credits for early and delayed

retirement.

8 For NPP scheme, the retirement age is 60 with the possibility of extending participation age to 65.
However, all recipients will not be entitled to the benefits until age 65.

- ..._--------------
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Table 2.13 Early Retirement Penalties and Delayed Retirement Credits
for National Pension Plan

Age of acceptance Benefits at age 65 in Percentage

60 58
62 72
64 89
65 100
66 112
68 143
70 188

Sources: Japanese Ministry of Health and Welfare, "Outline of Social
Insurance in Japan, 1990" (Tokyo: Social Insurance Agency,
Japanese Government, 1991).

There are basically three categories of NPP recipients and, thus, three benefits
formulas:

(1) THOSE WHO WERE BORN BEFORE APRll.. 2,1926:
(i) Monthly benefits =2133 * (A+B*1/3) yen

(2) THOSE WHO WERE BORN AFfER APRll.. 2,1926:
(ii) and have contributed for 40 years, the full term, will receive full amount: Monthly benefits
=58,500 yen per month for 1991 fiscal year.

(iii) and are unable to meet the 40-year contribution condition before age 65, the NPP contains
a transitional provisions taking the insurable period into consideration. To smooth the
transition, Monthly benefits =[55,500 * (A+B*1/3)] I C yen

where, A =no. of months of contribution-paid period
B =no. of months of contribution-exempt period
C = insurable period expressed in months

Table 2.14 presents the insurable period for different date of birth.

Table 2.14 Insurable Period for National Pension

Date of Birth

1926
1930
1935
1940
1941+

Insurable Period (Months)

300
348
408
468
480

Sources: Japanese Ministry of Health and Welfare, "C'ltline of Social
Insurance in Japan, 1990" (Tokyo: Social InS'lrance Agency,
Japanese Government, 1991).

- --._--_ ....•._----------
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2.2.3.3 Employees' Pension Insurance (EPI)

Japan's other major pension scheme, the EPI, was established in 1941 by Act No.

60. Since then, there have been many changes so as to make the benefits adequate given

the country's rapid economic growth. For example, in 1973, the benefit amount was

raised, a standard remuneration system was introduced, and an automatic adjustment of the

pension amount was inaugurated when the CPI fluctuated over 5%.

In 1985, the Act underwent fundamental modification with NPP to form the two-

tier system". Further, in 1989, the pension amount was amended to adjust even when the

CPI fluctuates below 5% (Social Insurance Agency, 1986, 1987, 1988, 1989).

Coverage: Originally, the only people covered by EPI were male blue-collar workers

employed by firms with ten or more employees. In 1944, the EPI net was widened to

include females and white-collar employees, and the minimum number of employees was

lowered to five.

Today, the employee minimum has been completely removed. All workers under

60 years old employed in an establishment are insured except short-term workers; those

working in agriculture, forestry, fisheries, restaurants, and hotels; free lance professionals;

and, employees of the theater and entertainment industries.

Financing: As with the NPP, financing of the EPI was altered by the 1985 amendments.

Before 1985, employers and employees contributed equally. In addition, government

subsidies provided 20% of the fund's costs. In 1985, these public transfers were

eliminated. As a result, the entire burden of financing the plan now falls on the employers

9 The three fundamental changes are: (J) unification of pension system, (2) reduction of benefits payout,
and (3) establishment of pension rights for women. A more detail discussion can be found in Section 2.2.3.a.
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and employees, with each party providing an equal share.

The amount of the contribution is the product of monthly insured remuneration

and contribution rate. The monthly insured remuneration is graded into 30 levels,

currently ranging from 80,000 Yen to 530,000 Yen. It includes all income in cash or in

kind such as wages, salaries, and allowances, except bonuses. The monthly insured

remuneration is also used as the earning base for computing benefits. Table 2.15 shows

the schedule of monthly insured remunerations under the EPI scheme.

Table 2.15 Schedule of monthly insured remuneration under the EPI
Scheme

Average remuneration
in 1,000 Yen

< 83
< 146
< 290
< 395
< 515

Class no.

1
10
20
25
30

Insured remuneration
in 1,000 Yen

80
142
280
380
530

Sources: Japanese Ministry of Health and Welfare, "Outline of Social
Insurance in Japan, 1989", pp.68, (Tokyo: Social Insurance
Agency, Japanese Government, 1990).

The contribution rate has varied across time depending on the financial status of

the scheme. Table 2.16 presents some time series data for the male contribution rate. The

contribution rate in effect since 1991 is 14.5% for males and 14.0 for females. The

discrepancy between these two rates is to be phased out by 1994.
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Table 2.16 Employees' Pension Insurance Contribution Rates: Males

Data of Establishment

March 1942
October 1944
August 1948
May 1960
November 1971
October 1980
October 1985
January 1990

Total Contribution Rate

6.4
11.0
3.0
3.5
6.4

10.6
12.4
14.3

Source: Japanese Ministry of Health and Welfare, "Outline of Social
Insurance in Japan, 1990", (Tokyo: Social Insurance Agency,
Japanese Government, 1991).

Benefits: Since it was first established in 1941, there have been many changes in the

method by which benefits receives from EPI are determined. For example, in 1953, when

the first EPI pension benefits payment became payable, the payment was computed based

on earning capacity and years of service. However, in 1954, the payments were changed

to a flat amount not related to earnings or years of service. Then, beginning from 1964,

this flat benefit was amended to be a function of years of service.

In 1985, this system was substantially revised again and coordinated with the

NPP. The primary objective was to reduce government's pension costs by lowering the

benefit formula for future retirees. To qualify for EPI benefits, workers must now satisfy

the qualifying period of a minimum of 25 years of participation for NPP. EPI benefits are

payable from age 60 subject to a retirement test. The retirement test determines the

reduction rate on the benefits if a person eligible to receive benefits continues to work

beyond age 60. The amount of the reduction depends on the level of earnings. Table

2.17 presents the reduction rate with the level of monthly remuneration.

- . '-'-.. _._------ ---- ----_._._-- ---------
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Table 2.17 The Earnings Test of the EPI in 1991 Fiscal Year

Monthly Remuneration

< 95,000
< 114,000
< 138,000
< 165,000
< 185,000
< 210,000
< 250,000
> 250,000

Rate of Reduction (%)

20
30
40
50
60
70
80

100

Source: Japanese Ministry of Health and Welfare, "Outline of
Social Insurance in Japan, 1989", pp.71, (Tokyo: Social
Insurance Agency, Japanese Government, 1990).

In light of the discrepancy in pensionable age between EPI and NPP, the basic

pension is paid by EPI until the beneficiary reaches the age of 65; thereafter the basic

pension will be provided by NPP.

In order for female workers to be eligible for EPI benefit receipts, they must have

completed the 20-year contribution requirement. The pensionable age for females was 56

in 1989 compared to 60 for males. However, this discrepancy will be phased out

beginning in 2000 when the pensionable age for females is raised one year in every three

year interval.

There are basically three categories of EPI recipients and, thus, three benefit:

formulas:

(I) THOSE WHO WERE BORN BEFORE APRIL 2, 1926:

Monthly benefits= 2603 yen * No. of insured months
+ average monthly insured remuneration * 10/1000
* No. insured months
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(2) THOSE WHO WERE BORN ON OR AFTER APRIL 2, 1926 BUT BEFORE APRIL
I, 1946:

Monthly benefits= "Unit amount" (yen) * No. of insured months
+ average monthly insured remuneration * "Coefficient"
* No. insured months

(3) THOSE WHO WERE BORN ON OR AFTER APRIL 1,1946:

Monthly benefits= 1388 yen * No. of insured months
+ average monthly insured remuneration * 7.5/1000
* No. insured months

The average monthly insured remuneration is determined by averaging all the

insured remuneration during a person's working years. When the retirement benefit is

computed, past earnings are reevaluated to reflect increases in average wages of workers

covered by the EPI system. The factors used in this reassessment of remuneration are

revised based on the regular actuarial review of the EPI system. Reviews are conducted at

least once every five years. Additionally, benefits are indexed automatically every year

using the CPI.

The"Unit amount" and "Coefficient" are meant to avoid a sharp decline in the

total benefits to participants in the EPI. The reduction in the flat-rate basic benefit

component is being gradually phased in over a 20-year transition period which began in

1986. Thus, the coefficient differs according to the age of the insured individual at the

time the act was established.

This modification will ultimately reduce the coefficient to 0.0075 in 2006. By

then, the flat-rate basic benefit from EPI will be equal to the new, lower NPP flat-rate

basic benefits. As a result, each cohort is expected to receive an average of about 30% of

their career average monthly real earnings. Table 2.18 presents the actual values for the

"Unit amount" and "Coefficient" by date of birth.
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Table 2.18 Coefficients and Unit Amounts under the Transitional
Provisions of the Employees' Pension Insurance Scheme

Rate of Birth l Coef f i.c i.entf (x 1/1000) Unit Amount (Yen)

1926 10.00 2603
1930 9.44 2296
1935 8.79 1961
1940 8.18 1677
1945 7.61 1432
1946 and after 7.50 1388

Source: Japanese Ministry of Health and Welfare, "Outline of Social
Insurance in Japan, 1989", pp.70, (Tokyo: Social Insurance
Agency, Japanese Government, 1990).

Notes: (1) Date of birth in 12 months period beginning April 2 of each
year indicated and ending April 1 of the following year.
(2) Coefficient is the generosity factor in the benefit formula:
retirees born prior to 1926 receive .01 times average earnings per year
of contributions, and retirees born after 1946 will receive 0.0075 times
average earnings per year of service.

2.2.3.4 Problems and Prospects

Currently, thereare a number of problems related to Japanese public pensions.

The key challenge is to formulate a sound and sustainable age pension system for the

future. There are a number of considerations in dealing with the discrepancy between

receipts for and expenditures on public pension: (i) slower economic growth; (ii) maturing

of the system; (iii) demographic change - the aging of the population.

Before the early 70s, pension benefits increased on the blessing of rapid economic

growth. This is because revenue on earning-related pension increased when wages

increase due to rapid economic growth. In addition, government subsidies can afford to

expand due to increase in government revenue in terms of taxes in the process of rapid

economic growth.

However, such blessing has deteriorated since the oil shock in the 70s, and

economic growth is expected to decline in the future. Takayama (1991) asserts that real
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annual wage-rate growth in EPI declined from 10% during the period 1955-1975 to 5.3%

in the period of 1975-1990 and is expected to fall below 3% in the future. This decline

certainly will reduce EPI's revenue.

The escalating costs due to factors (ii) and (iii) can be clearly seen from Table

2.19, Table 2.20, and Table 2.21. In 1975, there were 10.2 contributors for each NPP

beneficiary and 22.5 for each EPI beneficiary. However, by 2020, the ratio is projected to

decline to 2:1 for both funds (Takayama, 1991). Clearly. this means that the retiree cost

per worker will increase substantially. Takayama projects that the return on pension might

even become negative for the younger generations. This calamitous turn of events could

threaten the existence of Japanese public pension system.

Table 2.21 shows that in order to avoid a deficit and maintain at least a one year

cushion of reserve funds, the contribution rate for the EPI will have to increase from

14.6% in 1990 to 31.5% in 2020. If the programs are intended to remain as fully funded,

double burdens will be inevitable for the working generations in the start-up phase.

Politically, this option is, no doubt, out of the question. Currently, the pension system in

Japan operates on mostly pay-as-you-go system where the ratio of pension payments over

contributions exceeds one. However, EPI will eventually be forced to go on a fully pay

as-you-go basis where the ratio of payments over contributions is one unless benefits are

reduced or revenues are raised from other sources (Takayama, 1991).
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Table 2.19 Population Aging in the Two-Tier Pensions System

Year Contributors
in million (1)

NPP EPI

Beneficiaries
in million (2)

NPP EPI

(1) / (2)
(3 )

NPP EPI

1965
1970
1975
1980

1990
2000
2010
2020
2030

20.0
24.3
25.9
27.6

65.5
67.1
64.5
63.6
63.7

18.4
22.3
23.9
25.2

29.5
30.7
29.0
29.0
29.0

2.7
5.3

Projected
12.7
16.3
26.1
30.8
29.9

0.2
0.5
1.1
1.6

4.6
7.9

11.9
13.5
13.3

10.2 22.5
3.4 12.2

5.2 6.4
3.4 3.9
2.5 2.4
2.1 2.1
2.1 2.2

Source: Pension and Its Finance, Ministry of Health and Welfare, Japan
(1990), Table 2-5, pp 22, Table 2-6, pp 24, Table 2-19, pp 47,
Table 2-23, pp 52, Table 7-6, pp 200, Table 7-9, pp 206.

Notes: (1) Contribution amounts are sufficient to maintain trust funds
at one year's expenditures in long run.

(2) Beneficiaries only include those receiving old-age benefits,
excluding those pensioners of disability and survivors'
benefits.

(3) TFR is assumed to be 2.0 in year 2025.

Table 2.20 Past Observed and Future Projected Figures of the NPP
(Billion Yen)

Fiscal
Year

1961
1965
1970
1975
1985
1990
1995
2005
2015
2020
2025

Contribution
Amount

18.4
24.8

106.4
369.1

1576.2
2166.0
3471.8
7326.3

11305.5
13809.5
34238.3

Total
Expenditure

(1)

0.0
1.9

16.3
462.4

2688.4
1659.6
2731. 0
6112.5

10370.4
12935.5
33623.0

Surplus

(2)

30.5
47.8

168.6
231.4
43.9

506.4
740.8

1213.8
935.1
874.0

1144.1

Funded
Reserve

(3)

30.5
194.6
727.1

1814.7
2593.9
5151. 9
8188.0

16913.8
27644.3
31169.6
35209.2

(3) / (1)

(4)

102.4
44.6
3.9

0.96
2.80
2.73
2.57
2.58
2.34
2.18

Source: Pension and Its Finance, Ministry of Health and Welfare, Japan
(1990), Table 2-8, pp 27, Table 8-6, pp 236.

Note: All figures are in nominal term.
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Table 2.21 Past Observed and Future Projected Figures of the EPI
(Trillion Yen)

Fiscal Contribution Total Surplus Funded (3) / (1)
Year Rate Expenditure Reserve

(%) (1) (2) (3 ) (4)

1942 6.4 0.00 0.00 0.00
1945 11.0 0.00 0.00 0.00
1955 3.0 0.01 0.04 0.15 18.8
1965 5.5 0.04 0.34 1.44 33.6
1975 7.6 0.99 2.15 12.29 12.4
1985 12.4 6.49 5.30 50.78 7.8
1990 14.6 13.79 6.36 86.68 5.8
1995 16.8 23.23 6.13 117.60 4.8
2005 22.1 52.60 0.00 141.70 2.7
2015 30.4 93.85 0.00 142.00 1.5
2020 31.5 114.45 2.37 154.20 1.3

Source: Pension and Its Finance, Ministry of Health and Welfare, Japan
(1990), Table 2-26, pp 55, Table 8-3, pp 232.
Notes: (1) Contribution rates are those of males.
(2) Figures in (1), (2), and (3) are in trillion yen and in nominal
terms.
(3) For the projected figures, main assumptions are as follows:
(a) retirement age remains at 60 throughout the projection period,
(b) the annual CPI increase is 2.0%, (c) the annual nominal wage-rate
increase is 4.1% and (d) the nominal rate of return is 5.5% per annum.

In response to this changing demographic environment and the resulting rise in

costs, policy-makers and firms have, in an effort to maintain their country's or company's

competitive edge, constantly been making major adjustments in retirement programs and

experimenting with policies to reduce projected costs. In the past, the Japanese

government has responded to the escalating costs of aging with two key strategic plans.

First, to reduce pension expenditures, the benefit formulas for both the EPI and NPP have

been reduced, and the age of eligibility for benefit entitlement have been raised.

Second, the Japanese government has encouraged high rates of labor force

participation by older persons, thereby reducing the dependency ratio of retirees to

workers. Toward this goal, several policies have been implemented, such as subsidies to

-------- - ---
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firms for hiring older workers, number of job placement assistance for unemployed older

workers, and incentives to firms to raise mandatory retirement ages. In short, the

government of Japan strives to reduce its responsibilities for old age assistance programs

by delayed retirement.

However, the government's encouragement of later retirement has confronted

firms with the prospect of rocketing labor costs, because under the Japanese seniority

based wage system older workers are paid more than their younger counterparts. Firms

have responded to this problem in three major ways.

First, as with public pension systems, private firms are revising downward their

formulas for retirement benefits. Second, firms have begun to reduce wage increases after

age 50 and to limit earnings, e.g., bonuses, used to determine retirement benefits. Some

firms even offer early retirement incentives. Third, many firms rehire retirees at a lower

wage. This option has gained increasing popularity as can be seen from the increasing

number of "silver job hunt" agencies.

Indeed, the aging of population has produced an economic quandary for the

government and for firms. Both the government and firms try to reduce their respective

burdens caused by population aging by adjusting retirement policies. However, some of

the policies implemented by the two sectors are working at cross purposes, and, as a

result, there is a tug-of-war in distributing responsibility for the welfare of the aged.

Perhaps a compromise between the two can be arrived at so as to protect the economic

well-being of the elderly, at the same time as the nation seeks to maintain its overall

economic health.

Recently, other proposals have been put forward to resolve the long-term financial
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crisis of public pensions. Some proposals recommend changes within the existing tax

system (Ministry of Health and Welfare, 1990), whereas others argue for drastic tax

reform (Noguchi, 1986, 1990). Other proposals argue that the real culprit in the crisis is

the failure of young people to do their share by producing enough kids to sustain a more

balanced dependency ratio (Ibe, 1990). Here, suggested solutions call for improving the

conditions for child rearing in order to encourage higher birth rates.

Proposed changes within the existing tax system include expanding the tax base

for pensions to encompass bonuses and property income from sources such as interest,

dividends, and rents. Others argue that benefit levels should relate to net income instead

of gross income"; and still others call for further lowering benefit levels and increasing

pensionable age. Another tax reform proposal calls for a consumption tax as a more

realistic solution to the problem (Noguchi, 1990). As to encouraging higher birth rate,

most Japanese demographers are not optimistic. In this study, the policy options of

lowering benefit levels and increasing retirement age are analyzed because they are the

two options most prominently mentioned by government officials.

2.3 Income and Wealth Distribution

In the next three sub-sections, theories of income and wealth distribution, the

Japanese household income and wealth distribution, and the role of pension in Japanese

household income are discussed.

10 This method will result a more equitable income distribution between generations since take home income
grow together. The Federal Republic of Germany has decide to adopt this method beginning of 1992 (Takayama,
1991).
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2.3.1 Brief Discussion of Theories of Income and Wealth Distribution

Throughout human history, income inequality has been one of the major sources

of ideological wars and political revolutions. Hence, understanding facts, causes, and

consequences of income inequalities and transforming this knowledge into a theoretical

framework, which, in turn, can be used in formulating policy parameters have been among

the most challenging tasks of economists in the past as well as the present.

As is evident from Sahota's survey (1978), there are a great variety of theories of

personal wealth/income distribution, such as choice theory, institutional theory, contract

theory, heredity theory, stochastic theory, and life cycle theory. Similarly, there are many

ways of classifying theories of income distribution (Sahota, 1978). One arrangement

discussed by Sahota is to classify them into two basic groups.

The first group refers to theories that are based on the belief that people make

their own fate, and societies can significantly mold the relative income positions of their

members. This group of positions ranges from the choice theories of conservative

economists who believe that income inequalities are largely a consequence of voluntary

choice to the inheritance and institutional theories of liberal and radical economists who

hold that inequalities can be reduced, but only by changing the social order (Sahota,

1978). These liberal and radical economists hold that contracts need to be arranged to

establish an initial just society, as well as its continuity. In fact, public pension policy is

an example of a social contract that aims to improve the relative income position of the

elderly.

Contractarianism has a long history that covers a wide range of ideologies: natural

law philosophy, Kantian justice, utilitarianism, Rawlsism, market-determined distributive
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justice, and feasible justice (Sahota, 1978). Throughout this range of views, there exist

numerous and vigorous ideas put forward that help shape the social contract as to what

constitutes a just society. For example, there is the utilitarian theory of justice based on

the ideal of lithe greatest happiness for the largest number" (Bentham, 1961) on one hand,

and Rawlsism's "maximin" principle of "the expected greatest benefit of the least

advantaged" (Rawls, 1974) on the other.

The second group of income/wealth distribution theories are those which convey

the gospel that inequalities are largely preset. There are three distinguished schools of

thought in this group. The first school maintains the position that abilities are the main

determinant of earnings differences and that these abilities are genetically determined. The

second school postulates that inequalities are caused largely by unmanipulatable chance,

luck, and stochastic factors. The third school is comprised of life cycle theorists, who

believe a substantial level of income inequality at any point in time is unavoidable due to

the sheer age effect on earning capacities.

Unfortunately, none of the theories discussed above can be called a general

theory. Most of them are piecemeal and partial despite claims of generality (Sahota,

1978). Due to such diversity, there is not yet a consensus among economists on the

deterministic models of income distribution (Sahota, 1978; Atkinson, 1975). Nonetheless,

each of them serve the important function of clarifying one segment at a time.

Even though there is no consensus as to which theory is the best theoretical

framework in explaining income inequality, many economists agree that substantial

reduction in prevailing inequalities is not only possible but, under certain circumstances,

even automatic. For instance, Kuznets (1955, 1963) concludes that inequalities are
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automatically reduced when income levels exceed a certain threshold level, and Tobin

(1970) claims to show that a more equitable society can be achieved when full

employment is maintained. On the other hand, other economists believe that any

automatic reduction in inequality will be short-lived.

2.3.2 Japanese Household Income and Wealth Distribution

The current study is examining a limited aspect of the distribution of household

income and wealth. It particularly emphasizes pensions and their impact on the household

wealth". Four components of household incomes are examined: wage income, asset

income, private transfers, and public transfers. A more detailed account of the effect of

pensions on household wealth is presented in the next subsection. Table 2.22 reports time

series data on disposable income, expenditure, and house ownership by age of head to

illustrate the magnitude and direction of change of income/wealth.

There are three observation worth making. First, disposable income for elderly

households, those with a head aged 60 and over, has increased at approximately the same

rate as for young households, those with a head aged less than 40. Households with heads

aged 40 to 59 have experienced the fastest growth in disposable income. Second,

expenditures and savings have followed closely the profile for disposable income, with no

unusual dissaving by elderly households. Third, examination of cross-sectional data shows

that home ownership has increased with age of head. From a time series perspective,

11 There are substantial materials on analyzing Japan's income distribution as a whole. The first English
book on Japan's income distributionwas published by Takahashi (1959), whereas Ono and Watanabe (1976) did the
pioneering work on the size of income distribution for the whole population in postwar Japan. Others such as
Mizoguchi and Ishizaki (1983), Takayama (1985), Minami and Ono (1987), and Takayama (1991) have also
contributed to the understanding of Japan's income distribution.
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home ownership consistently increases for households with heads aged 40-44 and 60-64.

This implies the elderly households own more assets than the younger households.

Table 2.22 Yearly Average of Monthly Disposable Income and Expenditure,
and Home Ownership by Age Groups of Household Head (Workers'
Households)

(Thousands Yen)

Age Disposable Income Expenditure
1970 1980 1990 1970 1980 1990

<24 79.3 220.0 330.2 72.8 205.8 268.6
25-29 87.3 270.2 382.5 71. 5 218.4 301. 5
30-34 96.5 294.5 424.3 79.8 239.3 327.6
35-39 108.2 335.9 487.9 88.1 266.3 373.1
40-44 123.1 366.1 524.2 98.2 290.4 411.1
45-49 132.7 408.6 597.2 108.7 332.8 483.7
50-54 136.3 440.5 611.2 107.6 356.2 493.8
55-59 127.2 382.6 601.2 103.9 311.2 466.3
60-64 112.7 298.2 455.6 94.7 250.0 390.0
65+ 85.9 257.2 378.8 71.4 225.6 299.9

Age House Ownership (%) Saving
1970 1980 1990 1970 1980 1990

<24 23.7 4.5 4.5 6.5 14.2 61. 6
25-29 36.7 26.4 26.1 15.8 51.8 81.0
30-34 31.4 27.1 34.0 16.7 55.2 96.7
35-39 46.6 53.7 49.0 20.1 69.6 114.8
40-44 61. 5 68.0 68.7 24.9 75.7 113.1
45-49 69.7 81. 0 76.0 24.0 75.8 113.5
50-54 71.4 81. 7 78.7 28.7 84.3 117.4
55-59 73.8 81. 0 80.0 23.3 71.4 134.9
60-64 73.6 85.7 87.6 18.0 48.2 65.6
65+ 78.2 78.0 77.0 14.5 31.6 78.9

Sources: (1) Annual Reports on the Family Income and Expenditure Survey.
Statistic Bureau, Management and Coordination Agency Japan,
1970, 1980, and 1990.

(2) Family Savings Survey, Statistics Bureau Management and
Coordination Agency, 1970, 1972, 1980, and 1990.

2.3.3. Public Pensions in Japanese Household Wealth Distribution

Public pensions involve income transfers between and within generations. This

transfer is especially substantial in the start-up phase of pension systems during which

benefit levels are set sufficiently high in order to fulfill the system's mission of providing
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the elderly with sufficient income to meet their basic needs. On the other hand, the

contribution rate has to start low so as not to alienate the working population who are

paying for the elderly.

In recent years, public pension provision has given rise to new problems of

income/wealth distribution. Due to the rapid aging of Japan's population, the resultant

changes in the age-composition of population have led to massive income transfers

through public pensions that favor the elderly over the young (preston, 1984; Preston and

Kono, 1988; Kono, 1990). Additionally, the aged households own more assets (especially

in terms ofland) than young or middle aged households (Takayama, 1990, 1991). Thus,

the question of the role of public pensions in assisting the aged in order to establish a

more equitable society is now under fire.

Nevertheless, public pensions are currently a vital source of income for many

Japanese elderly. Tables 2.23 and 2.24 present figures demonstrating the importance of

public pension benefits to elderly Japanese households. The figures in Table 2.23 show

that public pension benefits represent the major source of income for the elderly and

account for more than 50% of their annual mcome".

Table 2.24 details the share of public pensions in annual income by age and

employment status of household head. As the household ages, public pension benefits

constitute a greater share of income. Further, a greater proportion of retired households

depend on public pension benefits than other sources of income.

12 Such distribution might vary quite substantially if many elderly earned income from land since rent from
land has increased quite a bit as land prices sky-rocketed from 1987 to 1989.

-------- - ---------------------
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Table 2.23 Distribution of Annual Income of Elderly Couples

Income Annual Amounts of Public Pensions Benefits
Category (10,000 yen)

<36 36-72 72-120 120-180 180-240 240-300 300+ Total

WS 30.8 22.8 20.8 23.2 20.7 14.3 10.5 19.2
YAFF 8.1 7.6 4.5 1.6 0.8 0.7 0.4 2.1
YB 35.0 25.6 23.5 12.3 5.1 4.2 1.7 10.5
YH 1.3 1.4 1.3 1.2 1.4 1.1 0.4 1.1
YP 8.4 21.5 31. 9 45.7 57.6 64.5 72.8 51.2
YRR 2.1 3.5 1.5 0.6 0.8 0.4 0.5 1.0
YR 5.8 8.9 7.3 7.1 4.6 2.7 3.0 5.1
YID 3.3 4.2 4.6 5.2 6.5 8.9 8.5 6.5
YO 3.2 3.0 3.2 2.2 2.3 2.3 1.9 2.4 YK

1.6 1.3 1.4 0.7 0.5 0.6 0.4 0.7

Source: The 1984 NSFIE; Adopted from Takayama (1991)
Notes: Income category is: WS=wages and salaries, YAFF=income from agriculture,
forestry and fishery, YB=business income, YH=income from homework, YP= public
pension benefits, YRR=remittance from relative, YR=income from rents,
YID=interest and dividends, yo= other income, YK=income in kind.

Table 2.24 Household Distribution by the Share of Public Pension
Benefits in Income

Age Share of Benefits in Annual Income (%)
Group <20 20-30 30-50 50-80 80-100 100

Total 60-64 14.6 10.4 18.9 28.7 14.6 12.4
65-69 11. 5 9.0 20.2 24.9 18.6 i5.8
70-74 6.9 7.5 16.4 29.4 20.5 19.3
75+ 5.5 3.1 15.2 28.4 22.1 25.7
65+ 8.9 7.4 18.0 27.0 19.9 18.8
Total 10.8 8.3 18.3 27.6 18.2 16.8

House- 60-64 26.1 16.6 28.5 23.9 4.3 0.6
holder 65-69 20.8 16.1 32.5 24.3 5.2 1.0
working 70-74 14.8 13.8 28.5 35.7 4.2 3.0

75+ 17.7 6.4 33.6 32.5 6.0 3.8
65+ 18.5 14.2 31.4 29.0 5.0 2.0
Sub-total 21.2 15.0 30.3 27.2 4.8 1.5

Non- 60-64 1.3 2.1 3.6 30.2 30.5 32.2
Working 65-69 1.4 1.1 3.9 24.0 35.2 34.5
Couples 70-74 2.0 4.4 21.8 35.4 36.4

75+ 0.7 1.8 6.7 26.3 29.2 35.3
65+ 0.8 1.6 4.8 23.9 33.7 35.3
Sub-total 0.9 1.7 4.5 25.5 32.9 34.5

Source: The 1984 NSFIE (the elderly couples) in "Public Pensions in the
Japanese Economy" (Takayama, 1991) .

The degree of income transfers via pensions varies across, as well as within,

generations. Takayama (1991) estimates that the amount of transfers between generations

through public pensions under a number of assumptions is enormous. Table 2.25 presents
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some of his estimated results. The net transfer" varies across age group and types of

household. Those who were born earlier enjoy a greater net transfer. Within different

types of households, "one male earner" households enjoy a greater return. For example,

within "one male earner" employee households, those born in 1925-29 enjoy a net transfer

ratio of 5.54 compared to 1.25 for those born in 1960-64. Within age group 40-44, "one

male earner" households enjoy a net transfer ratio of 2.47 compared to 1.91 for non

employee households.

Further, Takayama estimates that gross social security wealth CGSSW) for

younger generations is expected to decrease due to a decrease in benefits and an increase

in contributions. Benefits are reduced for younger generation because the flat-rate basic

portion of NNP is CPI-indexed while the discount rate is assumed to be equal to the wage

index which is higher than the CPI. In fact, the present value of GSSW will remain

unchanged for future generations if the combined benefits are wage-indexed.

Pension contributions, on the other hand, have increased gradually at least every

five years in the past. The trend is expected to continue into the future in view of the

aging population and maturing of the system. In sum, the decrease in benefits and

increase in contributions will result in a sharp decline in the net transfers to younger

generations when they reach retirement age.

Table 2.25 presents the estimated results by Takayama. The net transfer ratio for

non-employee households decreases from 5.76 for those born between 1925-29 to 1.00 for

those born between 1960-64. For those who are born after 1965, the net transfer ratio

might be less than 1.00 in view of the trend. This will further aggravate the tension

13 Net transfers is define as gross social security wealth minus social security contribution (GSSW - SSC).
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resulting from public transfers.

Table 2.25 Net Average Transfer through Public Pensions
(1984 prices; 10,000 Yen)

Birth Age in Employees Non Employee
Year 1984 Category Single Couple A Couple B Household

1960-64 20-24 GSSW - sse 112 606 607 2
GSSW / sse 1.05 1.25 1.17 1. 00

1955-59 25-29 GSSW - sse 312 936 1099 -9
GSSW / sse 1.16 1.40 1.32 0.99

1950-54 30-34 GSSW - sse 614 1411 1650 131
GSSW / sse 1.35 1. 68 1.57 1.20

1945-49 35-39 GSSW - sse 923 1816 2106 262
GSSW / sse 1. 68 1.99 1. 84 1. 46

1940-44 40-44 GSSW - sse 1202 2264 2555 439
GSSW / sse 2.05 2.47 2.23 1. 91

1935-39 45-49 GSSW - sse 1493 2693 2959 596
GSSW / sse 2.60 3.13 2.79 2.57

1930-34 50-54 GSSW - sse 1860 3138 3418 741
GSSW - sse 3.61 4.13 3.51 3.70

1925-29 55-59 GSSW - sse 2022 3537 3871 875
GSSW / sse 4.98 5.54 4.60 5.76

Source: "Public Pension In Japanese Economy" (Takayama, 1991)
Notes: (1) Couple A have one male earner, and Couple B have two earners.

(2) GSSW is the present value of gross social security wealth
whereas SSC is the present value of the past and future
contributions to the public pensions.

(3) Basic flat-rate b~nefits are CPI-indexed, while earnings
related benefits are wage-indexed. Wages are assumed to rise
annually 1.8% higher than CPl. The future discount rate is
assumed equal to wage-rate increase.

Takayama (1991) further estimates the net transfer within generations using

average monthly real wage earnings for couples with one male earner. Table 2.26 presents

the estimated transfers. He concludes that for generations born before 1949, the higher the

earnings, the larger the net transfer received through public pensions. This is contrary to

the initial expectation of the programs. However, for generations born after 1955, this

pattern has been reversed, with the lowest income group receiving the greatest net transfer.
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Table 2.26 Net Transfer by Career Average Monthly Real Earnings for
Couples with One Male Earner

(1984 prices; 10,000 Yen)

Birth
Year

1960-64
1955-59
1950-54
1945-49
1940-44
1935-39
1930-34
1925-29

Source:
Data:
Notes:

Career Average Monthly Real Earnings
<10 10-15 15-20 20-25 25-30 30-35 35-40 40+

736 821 .. 748 551 402 481 -17
1168 1157 1103 1079 949 861 743 676

1330 1456 1479 1410 1374 1361 1460
1306 1651 1744 1780 1802 1866 1773 1936
1798 1928 2084 2145 2257 2327 2265 2597
2036 2065 2335 2479 2666 2823 2764 3268
2330 2223 2604 2806 3152 3302 3325 3737
2502 2678 2941 3051 3498 3744 3875 4242

"Public Pension in Japanese Economy· (Takayama, 1991)
The 1984 NSFIE and others
(1) Net Transfer = GSSW - SSC (same as Table 2.27, the above
table) .
(2) Basic flat-rate benefits are CPI-indexed, while earnings-related
benefits are wage-indexed. Wages are assumed to rise annually 1.8%
higher than CPI. The future discount rate is assumed equal to wage-rate
increase.

2.4 The Relationship Between Population Aging, Public Pensions, and Household

Wealth Distribution

In the previous sections, the relationship between aging and public pension, aging

and household wealth, and public pension and household wealth have been discussed. In

this sub-section, the relationship between population aging, public pensions, and household

wealth distribution is presented in a more integrated manner. As mentioned at the

beginning of this chapter, there are three major channels through which aging influences

household wealth distribution. These are: (l) aging changes the composition of household

resources; (2) relative returns on human assets to physical assets change as population

ages; and, (3) life-cycle earnings and savings of a household change as population ages.

The next four sub-sections will discuss the four variables through which these channels

worked: household composition change, labor market, savings, and pension policies.

-----_. ----------- --------
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2.4.1 Household Composition Change

With its rapidly aging population, Japan's future household composition will be

very different from the past. Mason et a1. (1989), project that as the proportion of elderly

increases and the proportion of young decreases, there will be a change in the distribution

of households by age of household head -- the number of younger households is expected

to decline, and the number of older households is projected to increase. As the number of

older households increases, the number of retired households depending on public pensions

will also increase. This, in turn, changes the distribution of public transfers, and, thus, the

wealth distribution.

Aging also has a profound impact on the average household size. Mason et a1.

project that the average size for older households will decline markedly, while the average

size for middle-aged households is expected to rise (Table 2.27).

Further, the composition of household members changes as population ages.

Mason et. a1. report that over the forty years of their projection, the average number of

working members increases at a faster rate for young households compared to elderly

households. More importantly, the average number of adults of prime working age

concentrates among young households. These changes in household composition affect

household incomes and savings profiles, thus changing the wealth distribution.

- -_._----_._-_._--------------- --------
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Table 2.27 Projected Number and Average Size of Household by Age of Head

Age of Number of Households Size of Household
Head (1'000)

1990 2010 2025 1990 2010 2025

20-24 1541.7 1575.9 1409.1 4.93 4.88 4.88
25-29 2079.0 2575.9 2035.6 3.69 3.70 3.69
30-34 3291.4 3106.5 2509.5 2.74 2.81 2.80
35-39 4635.3 3324.8 2802.7 2.39 2.42 2.41
40-44 4445.4 3489.9 3280.9 2.13 2.20 2.20
45-49 4228.1 4241. 0 3951. 4 1.94 2.06 2.07
50-54 4236.7 5258.0 4759.9 1. 87 1. 99 2.00
55-59 3805.8 4656.8 4333.7 1. 81 1. 93 1.93
60-64 2755.5 4155.4 3933.7 1. 82 1. 88 1.91
65-69 2067.6 3924.2 3697.9 1.95 1. 80 1.87
70-74 1625.7 3202.5 4128.0 2.03 1. 76 1. 79
75-79 961.5 1971.7 4385.7 2.24 1. 74 1. 72
80-84 412.1 1010.3 2689.2 2.71 1. 86 1. 73
85+ 146.9 528.9 1644.9 3.89 2.30 1.94

Source: Mason et al., "Household Projections for Japan, 1985-2025: A
Transition Model of Headship Rates", 1989, Table A.6.7.

2.4.2. Labor Market

For the last few decades, Japan's remarkable economic growth has been heavily

dependent on cheap labor made available by baby boom cohorts, on borrowing advanced

technology to boost productivity, and other factors, such as high saving rates. With aging,

Japan is foreseen to lose these advantages because the cost of labor is expected to increase

as a result of a reduction in labor supply, and productivity is expected to decline due to

the inability of an older population to adapt to new requirements imposed by technological

change (Schulz, 1986, Mason et aI., 1989).

In an aging population, labor becomes a scarce resource, thus, wages rise. Higher

wages mean that households with relatively more labor benefit from aging of population.

Mason et. al. (1989) report that over the forty years of their projection, labor resources are

concentrated among young and middle-age households. As a result, labor income per

household is higher for young and middle-age households compared to elderly households.
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2.4.3 Savings

Recent studies indicate that rapid population aging has a negative impact on

household saving rates. Empirical studies, such as the 1985 Japanese government

Economic White Paper and others (Horioka, 1989a, 1989b, 1990a, 1990b, 1991a, 1991b;

Maki, 1990; Noguchi, 1986, 1990; Ogawa, 1984), conclude that the rapid aging of its

population has played a critical role in the decline of Japanese household saving rates.

Because savings is one component of wealth, this implies aging reduces wealth.

The impact of aging on saving stems from the theoretical framework of

Modigliani-Brumberg (1957) who view life-cycle saving behavior as dominated by pension

motives. Such motives lead young households to save and older household to dissave'",

There is also the hypothesis of multi-generational altruism put forward by Barro (1974)15

and the wealth-target hypothesis proposed by Sato (1987). Still, others argue that savings

are determined mainly by economic growth or institutional factors, such as governmental

promotion activities". In this study, the extended life-cycle framework is employed.

14 Since then, there are many empirical studies, some used simulation models, others used cross
national/sectional analysis that support such hypothesis. For example, Tobin (1967) and Mueller (1976) using
simulation model concluded that household savings is sensitive to age of head and number of children. Some
examples of cross-national/sectional analysis are Eizenga (1961), Leff (1969), Kim (1974), Peek (1974), and Gupta
(1975). Currently, there are many extension of life-cycle saving analysis. Perhaps one of the most interesting
extension on demography analysis is the model based on the variable rate-of-growth effect (Mason 1981, 1987; Fry
and Mason, 1982). This model distinguishes two population growth effects: the rate of growth effect and the
dependency effect. However, all the above analysis emphasized the dissaving effect of child rearing rather than
aging.

15 The well known empirical study in support of this hypothesis is by Kotlikoff and Summer (1981) and
Kotlikoff (1988) which concluded that 80% of the assets accumulated are due to bequest. In addition, Hayashi et
al. (1988) using Japanese data came to the same conclusion. However, their result was challenged by Modligiani
(1988).

16 A good reference for the modelling of wealth accumulation that present different hypothesis of saving
behavior can be found in Modelling the Accumulation and Distribution of Wealth edited by Kessler, D. and Masson,
A. (1988).
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It is an indisputable fact that Japan's saving rate is exceptionally high compared

to most other developed countries no matter how much economists debate the best way to

measure savings and the validity of international comparisons. Table 2.28 presents some

international comparisons of household saving rates, and Table 2.29 presents trends in

Japan's household saving rate. As can be seen in Table 2.28, Japan had the second

highest saving rate of any country from 1975-87. From Table 2.29, it can be noted that

the household saving rate in Japan was consistently high throughout the period 1955-89.

Table 2.28 An International Comparison of Household Saving Rates

Country 1975-79 1980-84 1985-87 1975-87

Japan 21.4 17.1 15.8 18.5
u.s. 9.3 8.6 6.1 8.3
Canada 12.5 15.4 11. 6 13.4
France 13.8 11.5 9.6 12.3
Italy 22.6 20.3 15.9 20.1
West Germany 13.0 12.2 12.0 12.5
Switzerland 11. 3 11.8 13.8 12.0
Sweden 4.0 2.5 -0.9 2.3

Sources: C.Y. Horioka, "Future Trends in Japan's Saving Rate and the
Implications Thereof for Japan's External Imbalance", December,
1990, pp 33.
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Table 2.29 Trends in Japan's Saving Rate, 1955-1989

Household Private National
Saving Rate Saving Rate Saving Rate

Year HCD RCD HCD ReD HeD RCD

1955 12.2 13.6 15.2
1960 14.6 21.7 24.8
1965 15.6 19.2 22.3
1970 17.4 16.6 28.0 27.6 31.1 29.8
1975 22.8 21.2 22.2 17.3 22.4 16.9
1980 17.9 15.3 21.1 15.2 21.1 13.8
1985 15.6 13.5 19.1 14.8 20.9 15.6
1986 16.0 14.3 19.4 15.6 21.1 16.2
1987 14.7 12.9 18.0 14.3 21.4 16.7
1988 14.3 12.7 18.3 14.6 22.8 18.2
1989 14.3 12.6 17.1 13.7 22.7 18.4

Sources: C.Y. Horioka, "Saving in Japan", August, 1991, pp 49 "Table 2,
and Table 4.
Note: (1) HCD - refer to saving net of historical cost depreciation.

(2) RCD - refer to saving net of replacement cost depreciation.

Many explanations have been advanced to explain such saving behavior". Some

of the most commonly cited are: age structure of thepopulation, limited public pensions,

governmental saving promotion activities, high costs of housing and education, bequests

due to intergenerational altruism, biannual bonuses, tax incentives, rapid economic growth,

and cultural factors.

Many studies have tried to quantify the influence of each of the variables involved

in saving. These attempts have led to wide variety of conclusions about the influence of

each of these variables in saving behavior".

17 An exhaustive survey of the literature can be found in Komiya (1966), Hayashi (1986), and Horioka
(1990c, 1991a).

18 There are many theoretical models used to analyze savings. Some use life-cycle model, some employ
permanent income hypothesis, and others utilize target wealth hypothesis. For examples, Deckle (1988) and Hayashi
et al. (1988) employ extended life-cycle model emphasizing bequest motive of saving. Ishikawa and Veda (1984)
conclude positive saving is due to bonus payment. Sasaki and Tachibanaki (1985) and Yamada (1990) conclude that
social security retirement benefits depress personal saving. Sato (1987) uses the wealth target hypothesis and
concludes that inflation, demand for labor and housing plays a critical role in saving behavior.
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Nevertheless, many studies agree that demographic variables are crucial in

determining Japanese saving rates. For example, Ando (1985) conducted an extensive

study on Japanese household saving behavior based on the data from the National Survey

of Family Income and Expenditure, 1974 and 1979. They report that, other than high

growth rate, demographic variables, such as number of retirees and the types of

households, play an important role in Japanese household saving behavior.

Further, Modigliani and Sterling (1983) and Horioka (1989), each using different

time series for almost the same data surveys, concluded that the proportion of retired to

working population was one of the most important factors'", Noguchi (1986) employs an

overlapping-generations life-cycle model developed by Auerbach and Kotlikoff (1983) and

concludes that saving rates are reduced by aging. In addition, Noguchi (1990) uses the

target wealth hypothesis developed by Sato (1987) but modified to include demographic

variables and comes to the same conclusion as in his 1986 study that aging has an adverse

impact on saving. Thus, the consensus is that the low proportion of children and elderly

to working population has accounted, in part, for a high saving rate in Japan.

This low dependency ratio in Japan has been due to the large number of wartime

casualties and the swelling of the working age population after 1967 as the baby boom

generation born in 1947-49 entered the labor force coupled with the low fertility rate after

1950 (Horioka, 1989, 1990; Noguchi, 1990). Since children only consume, and workers

save while they are young and dissave during retirement (life cycle theory), a

proportionally smaller number of children and elderly leads to higher household savings.

19 Modigliani and Sterling using time series data from 1960-70 while Horioka used data from 1975-84.
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Table 2.30 presents a summary of results from the various studies surveyed.

There are remarkably similar outcomes from these studies despite their methodological

differences. All conclude that Japan's household saving rates will decline and even reach

negative values due to rapid aging of its populatiorr",

Table 2.30 Summary of Projections of Future Trends in Japan's
Household Saving Rate

Source Year
Unadjusted

Saving rate
National income
Depreciation
value at his
torical cost

accounts basis
Depreciation
value at re
placement cost

Horioka(1990) 2019 -15.5 -13.6
Fukao & Doi(1985) 2016-2030 6.9 to 12.6 2.3 to 8.0
Maki et al. (1990) 2020-2025 -9.8 to 8.7 -16.4 to 2.1
Noguchi (1986) 2015 -2.6 to -1. 3 3.7 to 6.8
Noguchi (1987) 2020 -7.0 to -3.0 2.3 to 6.2
Noguchi (1989) 2020 -8.5 to 0.2 0.6 to 9.3

-15.5
0.1 to 5.8

-18.5 to 0.0
1.6 to 4.7
0.2 to 4.1

-1.5 to 7.2

Sources: Horioka, "Future Trends in Japan's Saving Rate and the Implications
thereof for Japan's External Imbalance", December, 1990, pp 42.

2.4.4 Pension Policies

As discussed previously, the costs of pensions have escalated due to aging despite

substantial reform of the pension system in 1985. Moreover, the costs are expected to

increase rapidly as the system matures and the population becomes increasingly aged. The

challenging question is how to resolve this sharing of costs with the minimum conflict

between different segments of the population, especially the young and the elderly, and

between different institutions, such as the private and public sectors. Currently, the two

most probable approaches are: (1) reduce benefit payments, and, (2) increase the

retirement age. Both of these policies are going to affect the distribution of household

20 There are many reasons that account for such a relationship. For example, labor income falls due to
a decline in effective labor supply; increased contributions to the public pensions to support the elderly and
consumption related to medical services tends to increase.



65

wealth depending on the composition of working and retired members.

According to Mizoguchi-Takayama (1984), Japan's income distribution has been

improving since the 1970s(Table 2.22). Further, income distribution in Japan seems to be

more equitable compared to most other Asian countries (Mizoguchi et al., 1991).

However, Ishizaki (1983) compared Japan with the DECDs using data from the 70s and

concluded that Japan's GINI coefficient of 0.361 is slightly above the average of DECD's

0.343, indicating that Japan's income distribution is less equal compared to the average

value of DECO countries (Table 2.23).

Table 2.22 GINI Coefficients of Japan

Types of !-Ihold

All Household
Farm Household
Employee Hholds

1955

0.243
0.296

1960

0.373
0.235
0.301

1965

0.338
0.229

1970

0.407
0.244

1975

0.357
0.252

1980

0.334

Sources: Mizoguchi-Takayarna (1984) estimated using data from the Survey
of People'S Living Conditions.

Table 2.23 GINI Coefficient for the Standardized Size Compositiona for
Japan and OECD Countries

Country Year Gini Coeff.

Australia 1966-67 0.354
Canada 1972 0.348
France 1970 0.417
West Germany 1973 0.386
Netherlands 1967 0.264
Norway 1970 0.301
Spain 1971 0.397
Sweden 1972 0.271
U.K. 1973 0.327
U.S. 1972 0.369
Japan 1977 0.361

Averageb 0.343

Sources: adopted from Tadao Ishizaki (1985-86), Table 5, pp42.
(1) OECD, Income Distribution in GEeD Countries (1976), except for
Japan (2) Japan, Ministry of Welfare's Survey of Income Redistribution
Notes: a after standardizing the size composition of household

b _ computed excluding Japan
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Chapter 3 THE SIMULATION MODEL

3.1 General Characteristics and Rationale for Model Construction

The goal of this research is to investigate the impact of aging and public pensions

policies on household wealth distribution in Japan. The basic analytical framework for the

study employs a demographic-macroeconomic, extended life-cycle simulation model with a

household perspective. This simulation model consists of two submodels: a demographic

submodel and an economic submodel. The methodology follows the general framework

proposed by Mason et al. (1989).

The theoretical foundation of the study is a simplified neoclassical growth model.

The central focus of the model is on the level, distribution, and transfer of economic

resources within and between generations of households.

The economic resources consist of human and physical capital. From these types

of capital, households earn wages and interest. Over time, returns on both human and

physical capital vary due to the relative supply of capital and labor.

The transfer of wealth within and between cohorts can be affected either privately

or publicly. The private transfer of wealth consists of bequests, whereas public transfers

refer to the redistributive policies of governments, such as pension systems which are the

main concern of this study. Over time, these transfers vary with demographic, structural,

and institutional change.

Further, the model implicitly relates aggregate factor income and the transfers to

aggregate savings propensities, which, in turn, are an important source of change in the

distribution of income and wealth.
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The reasons for adopting the Mason et al. framework are fourfold. First, it is a

demographic-macroeconomic simulation model. In this study, linking the demographic

component to the economic component is critical in examining the questions set forth,

because the aging of a society is closely linked to pension policies, as well as to other

economic components of wealth distribution. Additionally, one of the main purposes of

this study is to examine the long-run effects of aging and alternative pension policy

scenarios on Japan's wealth distribution.

The second reason for relying on Mason et al. is their use of the household as the

analytic unit. This is crucial both from the demographic and economic perspectives,

because the household plays an important role in making demographic and economic

decisions. Examples of demographic decisions which involve households are number of

children, age of marriage, and care of the elderly. Many studies have shown that aging

has a tremendous impact on household structure (Mason et al., 1989; Martin, 1989). For

example, aging reduces the number of offspring available to take care of the elderly, and

improvements in mortality are closely linked to the prevalence of widowship. Each of

these demographic changes has important implications for household wealth distribution.

From an economic viewpoint, household members protect each other from the

consequences of illness, unemployment, and old age by sharing household resources. In

addition, many macroeconomic factors have an important interaction with household

structure. These factors include labor supply and human capital investment, the

consumption and production of goods and services, saving behavior, and government

expenditures. Macroeconomic factors of particular relevance to the present study are

pension policies, which involve pension contributions and benefits paid out, reserve funds,
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and government subsidies.

Thus, the household is the key decision unit integrating economic decisions and

demographic change. Consequently, constructing models from a household perspective

provides the optimal appreciation of potential problems, as well as possible solutions.

A third feature of the Mason et aI. model which make it a useful reference point

for the present study is that the model's central theme relates to the level and distribution

of economic resources held by households of different cohorts. Issues concerning the

level and distribution of economic resources are directly related to the present study, a

principal purpose of which is to analyze their impact - especially that of pension policies -

on the intergenerational wealth distribution.

Fourth, in the Mason et aI., model, the economic submodel is comprised of four

components: the labor market, the asset market, private transfer, and government transfer.

Each of these components is crucially linked to aging and pension policies.

It is not the intention in the present study to forecast future trends in Japan by

constructing an econometric model incorporating all the demographic and economic

variables, as well as all the possible interrelations between them. There are a variety of

more sophisticated, large-scale econometric models, such as Keynes-Klein type, Walras-

Johansen models, and the Brookings model which have been developed to perform that

task". The present model is designed for a specific purpose: to capture, to the extent

possible, the impact of aging and public pension policies on household income and wealth

distribution.

21 Please refer to "Modelling Economic-Demographic Linkages: A Study of National and Regional
Models" by D. Ahlburg for further details. In addition, Ogawa (1984) provided a comprehensive literature review
of the economic-demographic models developed in Japan.
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Further, this model confines itself to a fixed horizon from 1990 to 2025 instead of

attempting to analyze the path to equilibrium. Figure 3.1 presents a flow chart which

provides a schematic view of the model.

3.2 The Demographic Submodel

The demographic submodel consists of two procedures: population projection and

household projection. This study uses a population projection prepared at the Nihon

University Population Research Institute (NUPRI) which is based on a long-term

demographic-economic model developed byOgawa et. aI., (1990). This projected

population serves as an input for HOMES (Household Model for Economic and Social

Studies), a household projection computer package developed by Mason (1987)22 to

produce the household projection.

3.2.1 Population Projection

NUPRI's population projection, 1990 to 2025, applies the cohort component

method with fertility and mortality endogenously determined. Fertility is determined by

husband's income, labor force participation rates of married women, and women's income

using a formulation similar to Butz and Ward's study of the United States (Butz and

Ward, 1979). Mortality is determined by per capita medical expenditures.

22 HOMES is a household projection package developed at the East-West Center. This package has been
applied to many other countries such as China, Malaysia,Singapore, Korea, Thailand, Indonesia and the Philippine
(Mason, 1987).
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The equations for projecting the fertility and life expectancies for male and female

are as follows, where, TFR =total fertility rates
Y, = husband's income
K = labor force participation rate of married women
Wf =women's wage

In([79.75-EM]/EM) = -1.42 - 1278.3*(SMX/CPD/POPI )

where, EM = male life expectancy
SMX.\ = total medical expenditure at previous period
CPD.I = consumer price deflator at previous period
POP.l = population at previous period

In([86.48-EF]/EF) = -1.39 - 1182.5*(SMX/CPD/POP\)

where, EF = female life expectancy
SMX.1 =total medical expenditure at previous period
CPD.1 = consumer price deflator at previous period
POP.I =population at previous period

3.2.2 Household Projection

HOMES projects the number of Japanese households by age of household head, x,

and sex of head, as well as type of household, h, (Hhx,) at the national level from 1990 to

2025. HOMES also projects the number of household members by member's age, a, sex,

age of household head, x, and type of household, h, (NSCXah,, ) .

In this study, age of household head is in 5 year intervals starting at 15-19 and

continuing up to 85+ whereas age of member is from age 0-4 to 85+. Additionally, the

projected households are categorized into five types: (1) intact household, headed by both

husband and wife, (2) single female-headed household; (3) single male-headed; (4) one-

person female household; and, (5) one person male household.
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The projection of the number and characteristics of Japanese households is closely

related to demographic and socio-economic changes. Of these, three stand out for

Japanese households: (1) increased age at marriage; (2) improved mortality conditions and

an associated decline in widowhood; and, (3) increased likelihood that the elderly will

maintain their own household separate from that of their children (Mason et al., 1989).

HOMES projects the number of households based on a headship rate approach

that distinguishes households by household type (intact versus non-intact), sex of head,

and age of head (in five-year age groups from 15-19 to 85 and older). Changes in

headship rates are modeled using a new approach that focuses on household transition

rates, i.e., inter-censal changes in headship rates for cohorts. The model utilizes census

data for 1970, 1975, 1980, and 1985.

Conceptually, the model distinguishes two stages of household headship: the

building and the dissolution stage. The building stage, which characterizes the early part

of life-cycle, is dominated by intact household formation by younger adults. The

dissolution stage represents the later part of lifecycle, dominated by marital dissolution and

the transfer of headship from elderly parents to their offspring (Mason et a1., 1989).

Using the transition rate approach, headship rates are forecast separately for intact

and non-intact households with male heads and non-intact households with female heads.

The number of households and the composition of household members are projected by

applying the headship rates to population projections".

23 Please refer to "Household Projections for Japan, 1985-2025: A Transition Model of Headship Rates"
by A. Mason, N. Ogawa, T. Kukui and V. Jayatilleke (1989) for further detail.
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3.3 The Economic Submodel

The core of the economic submodel is the level and distribution of economic

resources (human [~Xl] and physical [AhlIn controlled by households, as well as transfers

(bequest and gift) between households. Both the returns to the economic resources and

the transfers net of taxes constitute disposable income. Thus, disposable income"

received by aged x, type h households equals factor income accruing to human (YhX1L
) and

physical resources (Yhxt), net private transfer (Thxt) and net public transfer (Ghxi 5
•

A household's labor income (YhXI
L

) depends on the number, age, and sex of its

members, their labor force participation, and their productivity. The household's interest

income (YhXIA ) depends on the rate of return on its investments (both domestically and

abroad) and its wealth. The accumulation of wealth depends on savings (the difference

between disposable income and expenditure), and net private and public transfers.

Over time, the factor income accruing to households change in response to

changes in the household's resources and their relative returns. Net transfers change with

demographic structure and the government's redistributive policies. Both of these are

dominated by the aging process and pension policies.

24 This study assumed that the total output produced in the economy excluding the government sector is
owned by the households. Thus, the definition of disposable household income differs from its usual definition in
the sense that it includes the proprietors' income and corporate profits.

25 The net private and public transfer refers to transfer payments net of taxes.

- - -- _._-._- - -----------
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The household's wealth in this study consists of both net tangible" and financial

assets in the economy except those owned by government sector". Thus, any tangible

assets belonging to other sectors, such as the financial sectors, will accrue to households

through stocks, securities, and bonds held by households. In effect, the wealth of all the

households defined in this study is equivalent to the nation's wealth after the deduction of

governmental wealth.

It is important to note that all the variables used in this study are in net and real

terms. For physical assets, net implies net of depreciation, and for financial assets, net

implies net of liabilities. All variables expressed in terms of monetary value have been

deflated using gross domestic product (GDP) deflator with 1985 as the base year.

In analyzing the level and distribution of income and accumulated wealth, the

economic submodel is comprised of five components: (i) domestic income and domestic

production, (ii) household labor income, (ii) household assets income and asset

accumulation, (iv) household income through private transfer, and (v) household income

through government transfer.

Each component consists of certain structural equations, and all are linked by

definitions and identities. Some of the estimated parameters for each component are

derived from other scholars' work. As in many other studies, there are many assumptions

26 According to the Report on National Accounts, tangible assets consists of inventory, net fixed asset,
and non-reproducible assets. Inventory consists of finished and non-finished goods in the production process. Net
fixed assets consist of building, housing, equipments, and machinery. Non-reproducible assets include land, marine
resources, and minerals.

27 Since it is not possible to distributive government's wealth to households through any kind of ownership
distribution, this study excluded government sector. The Annual Report on National Accounts reported the economic
activities of the economy by five sectors: (I) non-financial incorporated enterprises, (2) financial institutions, (3)
private non-profit institutions serving households, (4) household, and (5) general government. Hence alI the variables
extracted from the Annual Report on National Accounts include all sectors except government sector.

-----_.. ----_..._---
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involved in this simulation model. However, the most important one is: all parameters of

the structural equations remain unchanged over the period of analysis.

In the following 5 sections, each of the economic components is discussed. In

each of the sections, methodology, estimation equations, and data sources are identified.

3.3.1 Domestic Income and Domestic Production

In this study, although the distribution of income is determined endogenously in

the model, the level of income is not. Net domestic income (NDIt) is assumed to grow at

an exogenously determined rate approximated by the real growth rate of gross national

product drawn from the demographic-macroeconomic simulation by Ogawa et. al.,

(l990?8. The projected growth rate is reported in Table 3.1.

y=y _e r5
I 15

Table 3.1 Growth Rate of Gross National Product

Year

1965
1970
1975
1980
1985
1986
1987
1988

Nominal Growth Rate

0.161
0.141
0.096
0.055
0.042
0.039
0.061

Year

1990
1995
2000
2005
2010
2015
2020
2025

Real Growth Rate

0.0212
0.0510
0.0450
0.0239
0.0245
0.0189
0.0122
0.0184

Sources: (1) from 1965 to 1988, GNP are obtained from Japan Statistical
Yearbook (1990). The computation of the GNP growth are
calculated base on exponential growth, GNPt = GNPt_1er

•

(2) the projected figures from 1990 to 2025 are obtained from
Ogawa et al., Table 8 (March, 1990).

28 GNP and NNP usualIy move together quite closely that it is justifiable to approximate their growth to
be the same (Edwin Mansfield, 1983). Here we assumed that the national income grow at the same rate as net
national product by further assumed that indirect business taxes remain constant .
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The income accrued to human and physical resources is determined by the factor

shares of domestic production. The factor shares for domestic production" are modelled

using an aggregate production function with two factors of production: domestic capital

C~) and effective labor CELlo.

Y, '" 'A.,FCK"EL,)

where lambda is a technology factor.

The production function is assumed to exhibit Hicks-neutral technological growth

and constant returns to scale, where total products are exhaustive by divided between

workers and owners of capital". The production function is further assumed to be a

translog function. Thus, factor shares are linear in the natural logs of the ratio of domestic

capital to effective labor ([KlEL]t). The estimation of the factor shares is discussed in the

next sub-section 3.3.1.1.

rr~ '" ~o + ~llnCKIEL),

rr~ '" 1 - 11~

Over time, these factor shares are expected to vary due to changes in capital/labor

ratio, as labor force growth ceases and rates of saving are affected by aging. These

29 The term "domestic"used in this study not only means activities take place in the country, it also means
activities excluding those of government sector.

30 Effective labor differs from labor where productivity is taken into consideration. In this study,
productivity is approximated by the wage rate, thus, effective labor is the product of labor and wage rate. More
detail discussion is in sub-section 3.3.2c.

31 This is due to Euler who showed that if a production function exhibits constant return to scale, then the
payment of marginal products to the factors of production will exactly exhaust the product (Y). In this study, there
are two factors of production: Capital (K) and labor (L), thus,

KoY/oK + LoY/oL = Y

-._--------
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expected changes in factor shares will lead to variations in income accrued to capital

relative to labor because total labor income (yI
L

) and capital income (yI
A

) produced

domestically are computed as the product of the respective factor share and the net

The labor income includes all the labor compensation, such as wages, bonuses,

and social security benefits". The capital income includes all kinds of profits from

capital investment, such as interest, rent, and property income.

By definition, net domestic income includes labor compensation and capital

income earned by Japanese and foreign employees and investors, but excludes income

earned by overseas Japanese workers and investors. However, a complete picture of

Japanese household income includes labor and capital income of Japanese citizens living

abroad and excludes that of foreigners living in Japan. Thus, some adjustment is required.

Time series values obtained from the Annual Report on National Accounts, 1991

show that the labor income of Japanese living abroad minus the labor income of foreigners

living in Japan was about 0.11% of domestic labor income in 1976 to 0.05% in 1989

(Table 3.1). This study assumes the net compensation of Japanese employees remains at

32 Net domestic income is obtained by subtracting depreciation and net indirect taxes (taxes less subsidies)
from gross domestic product. Thus, by definition, the resulted net domestic income only consists of compensation
to employees and returns to investors from the output produced domestically.

33 The social security benefits do not include pensions.
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0.05% of domestic labor income during the whole period of projection.

y/ = 1.0005 y,L

Additionally, the capital income accruing to the rest of the world varied from

about 2.96% in 1976 to 12.07% of domestic capital income in 1989, and the property

income received from the rest of the world varied from about 2.40% to 14.92% over the

same period (Table 3.2). This study assumes the capital income accruing to the rest of the

world remains at 12.07% of domestic capital income. However, the capital income

received from the rest of the world or return on foreign capital (yt) is treated differently

due to the rapidly increased in the outflow of Japanese capital.

K Ky, = 0.88 Y,

Table 3.2 Employees' Compensation and Property Incomes To and From the
Rest of The World (ROW)

(Billions of Yen)

Year Domestic Income Labor Income Property Income
Labor Capital From ROW TO ROW Net From ROW TO ROW

1976 92,020 45,256 173 72 101 1084 1341
1980 130,398 64,757 214 244 -30 2606 2654
1985 173,892 81,501 311 387 -77 545B 4244
1986 181,959 84,787 303 256 47 5035 3853
1987 189,069 86,625 336 281 56 7271 5273
198B 200,111 93,250 312 232 81 9812 7590
1989 214,623 96,382 381 274 107 14380 11637

Source: Annual Report on National Accounts (1991) pp. 80 & 84 Account 1-4.

The returns on foreign capital (yt) are obtained as a product of foreign capital

(FKt) and the world interest rate (WorldI). The world interest rate is assumed to remain

at the United States's 1990 long-term interest rate throughout the period of projection.

This long-term interest rate is approximated by government bond yield of 8.55% extracted

from International Financial Statistics by International Monetary Fund.

---- ------- --------~.
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F TIl FYI = rrorldI * FKI

Foreign capital (FKt) equals previous foreign capital stock (F~}) plus any

capital outflow during the period (~.1'5OF)34. Capital outflow (~.1.5OF) is computed as the

residual of investment (11.1.1) and saving (SI,I.5) during the period. The discussions of

investment and saving are presented in section 3.3.3.

F'v F F F OF
.0.1 = KIs + KIIS

K OF
- S I115 - ItS - ttS

3.3.1.1 Estimation of Labor Share

The basic model for estimating the labor share is adopted from Mason et al.

(1989).

where f l measures short-run fluctuations in the economy captured by the average annual

unemployment rate measured in percent.

This study estimated the labor share using annual data from 1970 to 1989 (Table

3.3). All of the independent variables are measured using readily available published data.

Capi tal is measured as total capital in billions of yen, deflated (1985=100) using the GNP

deflator. Labor is measured by the labor force in tens of thousands of workers. Data for

both of these variables are reported in the Annual Report on National Accounts.

The share of labor income is constructed using the ratio of labor income divided

34 When capital outflow is positive, this implies there is a surplus of domestic saving net of domestic
investment. If capital outflow is negative, this indicates a deficit in fund for domestic investment and foreign
investment is reduced correspondingly to finance domestic investment.
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by net domestic income. Labor income consists of income from wage workers, as well as

non-wage workers (self-employed and family workers). For wage or salaried workers,

labor income consists of wages and compensation, such as year-end bonuses and

employers' contributions to social security.

For non-wage workers, because there is no reported labor income available, some

estimation of non-wage worker's labor income is required. Theoretically, for small

business owners, most of the returns are paid in terms of wages. However, for wealthier

individuals, most returns will be on capital. Because of the dearth of detailed data on the

breakdown of returns to non-wage workers, this study estimates the labor income to non-

wage workers as a proportion of the labor income to wage workers. The detailed

estimation is discussed in Appendix A. All the time series data are extracted from the

Annual Report on National Accounts as shown in Table 3.3.

Table 3.3 Time Series Data for Labor Share Estimation
(Billions of Yen)

Year Deflated Deflated No.of No. of GDP Unemploy-
Net Domes- Employee Employees Self Employed Deflator ment rate
tic Income Compensation (10,000) (10,000) (1985=100) (%)

1970 138,421 73,125 3494 1963 42.7 1.2
1971 143,039 82,254 3580 1890 45.1 1.2
1972 156,383 92,298 3645 1879 47.7 1.4
1973 170,003 102,185 3771 1851 54.0 1.3
1974 168,685 108,040 3780 1816 64.8 1.4
1975 174,114 117,215 3816 1808 69.6 1.9
1976 183,035 122,693 3904 1804 75.0 2.0
1977 189,834 128,815 3949 1844 79.8 2.0
1978 170,260 112,908 3990 1883 98.4 2.2
1979 209,558 139,445 4073 1861 86.1 2.1
1980 216,839 144,887 4307 1559 90.0 2.0
1981 222,507 151,488 4374 1538 93.4 2.2
1982 229,480 157,596 4431 1530 94.9 2.4
1983 235,295 163,403 4541 1520 96.3 2.6
1984 244,178 168,649 4676 1386 98.5 2.7
1985 255,393 173,892 4757 1344 100.0 2.6
1986 262,029 178,741 4823 1339 101. 8 2.8
1987 270,819 185,726 4858 1354 101. 8 2.8
1988 287,046 195,804 4961 1343 102.2 2.5
1989 298,756 206,170 5105 1334 104.1 2.3

Source: Annual Report on National Accounts, few series:
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The statistical results, corrected for first order autocorrelation using Cochrane-

Orcutt procedures are reported in Table 3.4. However, for simulation purposes, the short-

run fluctuations in the share of labor can be ignored. Thus, the estimated labor share

equation is computed by setting the unemployment rate at its mean value as follows:

TIL = 0.513065 + 0.061967 In(KIL)

There are three previous estimates of labor share presented in Table 3.4 that can

be compared with the estimates obtained in this study. The estimated elasticity of 0.062

means that an increase in capital labor ratio results in an increase in labor's share of the

total output and a decline in capital's share.

Table 3.4 Statistical Estimates for Labor Share Equation

Present Study
Coef. S.E.

Mason et al.
Coef. S.E.

Ohkawa/Rosovsky
Coef. S.E.

Denison/Chung
Coef. S.E.

Intercept 0.5131 0.1908 0.255 0.116 0.574
In K/L 0.0620 0.0429 0.109 0.037 0.059
f 0.0477 0.0228 -0.001 0.003 -1.7E-4
D 0.146
D*lnK/L -0.178
D*f -4.7E-4
N 20 21 40
R2 0.780 0.904 0.957

0.038
0.047

1.7E-4
0.040
0.085

5.4E-4

0.779
-0.045
1.8E-5

16
0.480

0.030
0.028

7.7E-4

Source: Estimation for Mason et al., Ohkawa/Rosovsky, and Denison/Chung
are obtained from Mason et al., (1989) Table 1.
Notes: 1. D=l for year greater than 1954.

2. f = unemployment rate.

3.3.2 The Household Labor Income: Methodology, Estimated Equation, and Data
Sources

As mentioned in section 3.3.1, labor income (yt
L

) is determined by multiplying

the labor share (nL
) (determined endogenously in the model) by net domestic income (Y).

In order to compute the distribution of labor income among households, some indicators

that relate labor income to households are required.

This study adopts the approach of Mason et aI., (1989) where distribution of labor
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income among households is determined by distribution of effective labor resources".

Thus, household labor income (YhXI
L

) is computed as a product of the proportion of the

household's effective labor resources owned (E~xIELI) and the total labor income (yI
L

) .

The household's effective labor depends on the household's labor resources

(Lse·ah.,) and its productivity (wseXat). Household labor resources (Lsexahxt) depend on two

factors: (1) the number of workers, which is determined by the number of members in the

household (N''''ah''); and, (2) their age-sex specific labor force participation rates osexahl).

L sex _ 1sex N sex
ahx: - aht ahxt

Thus, a household's effective labor (E~X1) is the sum of the product of labor

resources (Uex
al1.. ) and the relative productivity of the workers in the household (wseXal)'

Total effective labor (ELI) is calculated by summing the household effective labor

resources.

EL =~ ~ w sex u:
hxt LJ a LJ sex at ahxt

The number of members (NseXahxl) is exogenously determined by the demographic

submodel. The projected labor force participation rates (lsexahl) employed are based on the

1985 forecasts from the International Labour Office (lLO) (3rd edition, 1990). The

estimated productivity of the workers is adopted from Mason et. al. (1989). Both the

projected labor force participation rates and the estimated productivity of the workers are

35 Effective labor force is the amount of labor force with productivity taken into consideration.

------ ----------------- ---
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discussed in the following sub-sections.

3.3.2.1 !LO's Estimation of Age-Sex Labor Force Participation Rates

The ILO's projected 1990-2025 age-sex labor force participation rates (l'"WI) are

based on estimates of activity rates for 1950, 1960, 1970, and 1980. The age groups

covered are from 10-14 up to 65 and above. The data needed to calculate these rates are

drawn from population censuses and from sample surveys of the labor force or

demographic surveys carried out in or around 1950, 1960, 1970, and 1980 (please refer to

Economically Active Population 1950-2025, !LO, the methodology supplement, Vol VI,

3rd edition; Labour Force Projection, 1965-85, 1st edition; and Labour Force Estimates

and Projection, 1950-2000, 2nd edition for a detailed explanation of the methodology).

The definition of the economically active population is the one adopted in 1954

by the Eighth International Conference of Labour Statisticians. Under this definition, all

persons who contribute to the supply of labor for the production of goods and services are

included. This implies the inclusion of all employed persons, such as employers, salaried

employees, wage earners, unpaid family workers, own-account workers, members of

producers co-operatives, and members of armed forces, as well as the unemployed. Both

those unemployed with previous job experience and those seeking work for the first time

are covered.

Adjustments are made whenever there is any discrepancy between the census or

survey data, utilizing the adopted definition. The projection for 1990-2025 is based on

detailed analysis of the levels and patterns of labor force participation rates for 1950,

1960, 1970, and 1980, as well as the variations during the three decades 1950-60, 1960-
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70, and 1970-80. Basically, the major determinant for male labor force participation rates

is the proportion of male labor force in agriculture, and female labor force participation

rates depend on the number of active females per active males, as well as the proportion

of the male labor force in agriculture.

The determinants used seem to capture the major factors that affect Japan's labor

force participation rates, such as rising school enrollment among young adults with

industrialization; declining fertility among childbearing women, which increases the

number of active women; and the increasing importance of pension benefits as old age

insurance with industrialization.

However, since the ILO's projection only forecasts five-year age group labor

force participation rates up to 60-64, some computation is needed to obtain the age-sex

labor force participation rates for age groups 65-69, 70-74, up to 85+. This study

computes these age-sex labor force participation rates by assuming they follow the pattern

evident in the 1985 census. The observed 1985, projected 1990-2025 for ages 15-19 to

60-64 by ILO, and estimated 1990-2025 for ages 65-69 up to 85+ age and sex-specific

labor force participation rates are reported in Table 3.5.
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Table 3.5 Observed 1985 and Projected 1990-2025 Age and Sex-specific
Labor Force Participation Rates

Observed
Age 1985 1990 1995

Projected
2000 2005 2010 2015 2020 2025

Male
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+

Female
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+

0.192
0.747
0.970
0.982
0.984
0.984
0.980
0.971
0.931
0.783
0.608
0.428
0.276
0.166
0.092

0.174
0.733
0.541
0.492
0.579
0.658
0.659
0.598
0.499
0.379
0.263
0.156
0.082
0.040
0.018

0.185
0.749
0.976
0.987
0.988
0.984
0.979
0.971
0.934
0.798
0.620
0.436
0.281
0.169
0.094

0.184
0.723
0.516
0.483
0.579
0.643
0.649
0.610
0.487
0.354
0.246
0.146
0.077
0.037
0.017

0.183
0.748
0.976
0.987
0.988
0.984
0.979
0.970
0.932
0.791
0.614
0.432
0.279
0.168
0.093

0.182
0.727
0.524
0.491
0.588
0.653
0.659
0.619
0.480
0.342
0.237
0.141
0.074
0.036
0.016

0.182
0.748
0.976
0.987
0.988
0.984
0.979
0.969
0.930
0.784
0.608
0.428
0.276
0.166
0.092

0.180
0.731
0.533
0.498
0.597
0.663
0.669
0.629
0.473
0.330
0.229
0.136
0.071
0.035
0.016

0.180
0.747
0.975
0.987
0.988
0.983
0.978
0.968
0.928
0.778
0.604
0.425
0.274
0.165
0.091

0.178
0.734
0.539
0.504
0.604
0.671
0.677
0.636
0.468
0.321
0.223
0.132
0.069
0.034
0.015

0.179
0.747
0.975
0.987
0.988
0.983
0.978
0.968
0.927
0.773
0.600
0.423
0.272
0.164
0.091

0.176
0.737
0.545
0.509
0.611
0.678
0.685
0.643
0.463
0.312
0.217
0.128
0.068
0.033
0.015

0.178
0.746
0.975
0.987
0.988
0.983
0.978
0.967
0.926
0.770
0.598
0.421
0.271
0.163
0.090

0.175
0.740
0.549
0.513
0.616
0.684
0.690
0.648
0.459
0.306
0.212
0.126
0.066
0.032
0.015

0.178
0.746
0.975
0.987
0.988
0.983
0.978
0.967
0.925
0.766
0.595
0.419
0.270
0.162
0.090

0.174
0.742
0.554
0.517
0.621
0.689
0.696
0.653
0.456
0.300
0.208
0.123
0.065
0.032
0.014

0.177
0.746
0.975
0.987
0.988
0.983
0.978
0.967
0.924
0.764
0.593
0.417
0.269
0.162
0.090

0.173
0.744
0.557
0.520
0.625
0.694
0.700
0.657
0.453
0.295
0.205
0.121
0.064
0.031
0.014

Sources: (1) The observed 1985 figures - Final Report of The 1985
Population Census, Population of Japan (3rd edition, 1990),
Statistic Bureau, Management and Coordination Agency, Table
27, pp. 130-131.

(2) The projected 1990-2025 figures for age groups 15-29 to 60-64
- Economically Active Population, 1950-2025, Vol 1, International
Labour Office, Geneva.
Note: The age-sex labor force participation rate for age group x,
65-69 to 85+ from year t, 1990-2025 is computed in this study as
followed: LFPR} = LFPR6 5+ t /LFPR65+1985 * LFPRx1 9 85

3.3.2.2 Mason et al.'s Estimation of ProductivitylWage Earning Profile

In Mason et al.'s study, worker productivity is approximated by wages. Such an

assumption holds under a perfect competitive market, but not necessarily in the real world.
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The tenuousness of this assumption is especially the case in Japan for two key reasons:

institutional factors and changing demographic influences.

The major institutional factor is the seniority wage system, which is closely linked

to age and length of service. The major demographic changes are aging and feminization

of the labor force. Both the institutional and demographic factors tend to inflate the

positive relationship between age/experience and productivity, which favors male workers

and works against female workers. This relationship under-estimates the productivity of

women because of their relatively lower seniority compare to men. Such phenomena

mainly due to withdrawal of women from the labor force because of marriage or

childbearing and rearing.

Despite this changing scenario, there is no clear ground in linking wages with

non-productivity factors. Thus, both Mason et al. and the present study assume wages to

be an adequate measure of age-sex productivity. Moreover, an accurate estimate of

productivity is not essential because an estimate of persistent wage differentials associated

with age and sex is the main concern here. The observed differences which reflect factors

in addition to productivity differences are systematically related to the independent

variables and, thus, are not a cause for concern in this study. Further, both studies assume

the current relative sex differential in wages will remain constant throughout the period of

analysis.

To derive an age-earnings profile, Mason et al. replicated the study of Martin and

Ogawa (1982). In Martin and Ogawa's study, the age-earning profile (watsex) is expected

to change due to changes in labor force composition as follows:

This prediction is derived from the well-known principle of non-perfect
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substitutability between workers of different ages in the production process". Studies by

Martin and Ogawa (1982) and Mosk and Nagata (1985) provide support for an inverse

relationship between wages and the relative size of an age cohort for the Japanese labor

market.

The data used in Mason et al.,'s study is derived from the annual, nationwide

Basic Survey on Wage Structure of Japan's Ministry of Labor for the years 1962 to 1986.

The following regression equation was employed to compute estimates of separate wage

equations for females and males in each of seven different age groups:

where,
wat and L; = wage & labor force for age a and gender i at time t.

wOt and LOt = wage & labor force for age 20-24 and gender i at time t.
Cycle, = effects of short run economic fluctuation, obtained from regressing the natural log
of per capital GNP on year.

For simulation purposes, the effect of short-run economic fluctuation is set to its

expected value, zero. Table 3.6 presents the statistical estimates of age-earning profile.

36 This approach of explaining age-earning profile that hinge on labor supply are pioneered by Freeman
(1979), "The Effects of Demographic Factors on Age -Earnings Profiles in U.S." and Welch (1979), "Effects of
Cohort Size on Earnings: The Baby Boom Babies Financial Bust".
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Table 3.6 Statistical Estimates of Age-Earning Profile

Age Group Intercept Lat/LOt eyelet R2

Males
15-19 -0.29893 -0.01858 0.23374 0.94
25-29 0.23845 0.01590 -0.01547 0.79
30-34 0.43866 -0.03630 -0.15908 0.77
35-39 0.54267 -0.02677 -0.24393 0.77
40-49 0.63797 -0.02844 -0.36849 0.87
50-59 0.57969 -0.04188 -0.39134 0.87
60+ 0.17960 -0.11204 -0.49531 0.91

Females
15-19 -0.23320 -0.06335 0.02236 0.88
25-29 0.10205 -0.03014 -0.16601 0.79
30-34 0.10060 -0.04570 -0.53359 0.93
35-39 0.08215 -0.04035 -0.39324 0.84
40-49 0.12376 -0.06810 -0.27263 0.80
50-59 0.10497 -0.00905 -0.33947 0.68
60+ 0.02809 0.20729 -0.04917 0.82

Source: Mason et. al. r Table 3, 1989.

3.3.3. Household Asset Income and Assets Accumulation": Methodology, Estimated
Equations, and Data Sources

As mentioned earlier, household net assets include tangible assets, such as

inventory, net fixed assets and non-reproducible assets, and intangible assets, such as

stocks, bonds, and securities minus any liabilities incurred". Current household assets

are the result of an initial endowment and the accumulation of assets through time. The

endowment depends on gifts received, while the accumulation process consists of income

earned and saved both from the physical and human assets owned plus bequests received

by the households.

Detailed discussion of bequests and gifts is presented in the next section (Section

37 In this study, all the wealth variables referred to household's possession unless stated otherwise.

38 The net fixed assets includes houses, other building, machinery, and equipment. The non-reproducible
assets includes land (residential and agriculture), mineral ground, forestry, and fishery. Inventory covered all the
finished and unfinished goods.
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3.3.4). This section deals with property income and saving.

Total income earned from household assets (yt) consists of returns on

households' domestic capital" and foreign capital (yt).40

A K F
Yr =Y, +Y,

The returns from household assets (yt
A

) are then distributed to households

according to Mason et al.'s model. That is, each household receives asset income in

proportion to its share of total assets owned.

Returns on Domestic Capital: The returns on domestic capital (YtK) are determined by

multiplying the capital share (1tt
K

) (equals l-labor share [1tt
L
]) by net domestic income

(NDI[) (please refer to Section 3.3.1).

K IlKYr = ,*Y,

However, estimated factor share (1tt
K

) is computed based on the value of the net

domestic capital (K) which determines the variable capital-effective labor ratio ([KlELt])

in the estimation equation for factor share (please refer to Section 3.3.1). Thus, figures for

net domestic capital are required before the estimated factor share is computed, and well

before income earned from net domestic capital can be calculated.

By definition, net domestic capital of current period (K) equals the net domestic

39 The returnon domestic capital includes profits from business operations and property income (interest
income, dividends, and rental incomes).

40 Due to lack of detail data on the break down of foreign assets owned by government and households,
this study uses total foreign assets instead of households' foreign assets, thus, over estimates the households' net
wealth.
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capital stock of previous period (~-5) and the net domestic investment during the period

Net domestic investment is domestic investment net of depreciation. In this study,

domestic investment (11.1-5) is approximated by estimating as a function of net domestic

product (NDPt) , previous capital stock (~-5)' and domestic interest rate relative to world

interest rate (Homef/Worldf.). The estimation of investment is discussed in the following

sub-section 3.3.3.1.

Returns on Foreign Capital: The returns from foreign capital (yt) are obtained as a

product of foreign capital (F~F) and the world interest rate (WorldI). Please refer to

section 3.3.1. for a more detailed discussion.

The values for the domestic and foreign capital for the initial year, 1990, of the

simulation model are estimated using data drawn from the Annual Report on National

Accounts, 1991. Table 3.7 presents time series data for the distribution of net wealth by

domestic capital, foreign capital, and "others" from 1970 to 1989, as well as the estimated

values for 1990.

41 As discussed earlier, all the variables used in this study are net of depreciation. Most of the time, the
"net" term is discarded and readers are assumed to be aware of this note.
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Table 3.7 Households' Net Wealth Distribution
(Billions of Yen)

Households' Households' Households'
Year Domestic Assets Foreign Assets ·Others· Net Wealth

1970 231,721 (3B.12) 17,044 (2. BO) 359,165 (59.08) 607,930
1975 3B3,950 (41. 27) 25,815 (2.77) 520,669 (55.96) 930,433
19BO 507,140 (3B.05) 42,909 (3.22) 782,7B6 (58.73) 1,332,835
19B5 568,324 (34.06) 111,176 (6.66) 9B9,024 (59.28) 1,66B,524
19B6 570,B54 (30.13) 132,172 (6.9B) 1,191,B56 (62.90) 1,B94,BB3
1987 601,904 (26.0B) 158,955 (6.89) 1,547,18B (67.03) 2,30B,047
19BB 637,614 (25.65) 182,590 (7.34) 1,665,901 (67.01) 2,486,105
1989 690,394 (24.97) 221,163 (8.00) 1,853,121 (67.03) 2,764,677
1990 723,977 (23.25) 259,191 (8.32) 2,130,539 (6B.42) 3,113,707

Source: The Annual Report on National Accounts, 1983, 19B7, 1991.
Notes: 1. household domestic assets includes inventory, housing,
transportation machinery, machines and equipment, and other
building owned by households.
2. foreign assets includes foreign assets own by government in addition to the
households, thus, over estimates households' net wealth. These figures are not
corrected due to lack of data on the break down between government and
households.
3. ·others" mainly consists of non-reproducible assets.
4. values for year 1990 are estimated based on exponential growth for the period
19B5-19B9, i.e. P1990=P19B9 * e( 0.25 • In (P19B9/P19B511

Household's Assets Accumulation: Current household assets (Ahxt) are determined by

three factors: (1) household assets at previous period (Ahx-S,t-s); (2) total saving over the

preceding five years (Shx-S.xt.s,t) (this includes net public transfer); and, (3) net private

transfers (Thx.s,xt.s/) during the preceding five years.

p
Ahxr = Ah:c56 + SWxt5t + Thx5xr5t

Household's Previous Assets: Household assets at previous period (Ahx-S.t.s) is self-

explanatory. However, for the base year, the age-wealth profile is required to simulate the

wealth distribution for future years. This study estimates the age-wealth profile for three

different types of households based on data tabulated by Takayama et al. (1990) using the

1984 National Survey of Family Income and Expenditure.

Some adjustments are carried out based on the distribution of households

projected in this study and the total net wealth reported in the 1991 Annual Report on
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National Accounts. The adjusted cohort wealth in maintaining the age-wealth profile

tabulated by Takayama et al. is reported in Table 3.8. Detail computation of Table 3.8 is

presented in Appendix B.

Table 3.8 Average Per Household Wealth and Estimated Age-Wealth Profile by Types
of Households, 1990

Age Average Per Household Wealth Adjusted Cohort Wealth
(Ten Thousands Yen) (Billion Yen)

All Intact Single- One- Intact Single- One-
Headed Person Headed Person

15-19 268 1708.5 231. 8 359.7 285.0 0.9 1334.0
20-24 497 3168.4 429.8 667.1 10759.3 25.4 7045.9
25-29 993 6330.5 858.7 1332.8 72610.6 187.4 6995.2
30-34 1644 10480.6 1421. 6 2206.6 168354.0 737.3 5310.2
35-39 2254 14369.5 1949.1 3025.3 281907.0 1831.9 5395.1
40-44 2708 17263.7 2341. 7 3634.7 363782.6 3846.6 6903.3
45-49 3113 19845.7 2691. 9 4178.3 374696.8 4654.2 7743.1
50-54 3376 21522.3 2919.4 4531. 3 373131. 0 4263.0 9436.4
55-59 4118 26252.6 3561. 0 5527.2 394074.7 4948.0 13622.4
60-64 4389 27980.3 3795.3 5890.9 278158.8 4198.6 16174.3
65-69 4279 27279.0 3700.2 5743.3 165966.5 2701. 5 13921.1
70-74 4392 27999.4 3797.9 5894.9 84441.8 1903.2 11372.6
75-79 4291" 27355.5" 3710.6" 5759.4" 33716.1 1409.4 8041. 5
80-84 8833.0 750.2 4772 .4
85+ 1850.2 429.9 2154.7

Sources: (1) Average per household wealth was obtained from Takayama 1990,
pg. 84.

(2) Adjusted cohort wealth were calculated based on the estimated
1990's wealth and the projected number of households in each
cohort.

Note: " denotes figures for age 75 and over.

Savings: Household saving by age of head of different types of household (Shx\) is

calculated as a product of saving ratio (Shx\) and factor income (Yhx\L+Yhxt) plus net

government payments (GhxJ over the period.

The saving ratio is computed as the residual of consumption ratio as follows:

The consumption ratio (chxt) used in this study is based on the studies of Japanese
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household consumption by Takayama et at. (1990), and Ando (1985), which are discussed

in the following sub-section 3.3.3.2. Net private transfer is discussed in section 3.3.4.

3.3.3.1 Estimation of Investment Function

Basically, there are two major determinants of domestic investment - the expected

rate of return and the cost of borrowing for investment, i.e., the interest rate. Capital is

invested only when theexpected rate of return exceeds the interest rate (Mansfield, 1983).

This study adopts the notion that net investment is determined by two major

factors: the desired capital stock (~.) and the rate of adjustment (Q). There are a number

of hypotheses about thespeed with which capital stock is adjusted over time. This study

utilizes the gradual adjustment hypothesis. This hypothesis states that a fraction (Q) of the

gap between the desired and actual capital stocks is closed each period.

Thus, actual capital stock at this period (K) is the sum of capital stock at previous

period (~_I) and a fraction (Q) of the discrepancy between desired (K/) and previous

capital stock (~.l).

K t = Ktl + C(K*-Ktl )

By bringing the previous capital stock (~-1) from the right hand side of the

equation to the left, netinvestment (11,1-1)' the difference between the capital stock of this

period (K) and previous period (~_I) can be expressed mathematically as foIIows:

Ittl = O(K; - Ktl)

Using the neoclassical approach, desired capital stock is determined by interest
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rate and the expected level of output. The expected level of future output" is

proportional to the desired capital stock. The higher the expected level of output, the

larger the desired stock in order to fulfill the production. Interest rate is inversely

proportional to desired capital stock. The higher the interest rate, the higher the cost of

borrowing for investment which results in lower rate of return, and thus, the lower level of

investment. In this study, current output is used instead of expected output in estimating

the net investment function. The rational is that current output affects capital demand to

the extent that it influences expectations about future output.

In short, this study estimates the net investment as a function of net domestic

product, home interest rate relative to world interest rate, and previous capital stock.

All variables are measured using readily available annual published data from

1970 to 1989 (Table 3.9). Net investment, capital stock, and net domestic product are

measured in billions of yen, deflated (1985=100) using the GDP deflator. These variables

are extracted from the Annual Report on National Accounts. Data for interest rates are

extracted from International Financial Statistics (IPS) published by International Monetary

Fund where world interest rate is proxied using the United States's interest rate. Both

these rates are government bond yields reported in IPS which resemble long-term rates,

more suitable for simulation purposes. A detailed discussion of the estimation is presented

in Appendix C.

42 This is similar to the notion of permanent income hypothesis. The role of pennanent income in
investment has been emphasized by Robert Eisner (1978).



94

Table 3.9 Time Series Data for Investment Estimation
(Billions of Yen)

Year

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Deflated
Domestic
Investment

39,588.1
41,524.2
43,393.7
47,424.1
42,591.4
41,366.1
33,092.8
33,607.8
29,611.6
32,921.0
32,744.6
34,018.5
32,456.1
31,284.5
37,230.2
42,932.3
44,120.2
45,180.9
51,595.5
53,887.7

Deflated
NDP

147,199.3
152,750.8
164,509.2
177,461.5
177,058.0
182,449.7
191,418.0
200,375.2
179,112.9
220,863.2
227,610.1
233,660.9
240,433.7
245,748.2
256,143.9
268,433.9
274,157.7
284,434.9
301,379.9
313,826.0

Deflated
Domestic
Capital

231,721. 3
253,745.0
299,239.0
366,178.9
380,432.4
383,950.0
404,802.9
409,215.8
359,266.1
476,561. 6
507,139.7
517,524.8
534,533.6
541,303.3
555,378.3
568,324.1
570,853.9
601,903.9
637,614.3
690,393.9

Japan's
Interest

Rate

7.19
7.28
6.70
7.26
9.26
9.20
8.72
7.33
6.09
7.69
9.22
8.66
8.06
7.42
6.81
6.34
4.94
4.21
4.27
5.05

u.S. 's
Interest

Rate

6.86
6.12
6.01
7.12
8.06
8.19
7.87
7.67
8.49
9.33

11.46
13.91
13.00
11.11
12.52
10.62
7.68
8.38
8.85
8.50

GDP
Deflator

(1985=100)

0.43
0.45
0.48
0.54
0.65
0.70
0.75
0.80
0.98
0.86
0.90
0.93
0.95
0.96
0.99
1.00
1.02
1.02
1. 02
1.04

Sources: (1) Annual Report on National Accounts, Economic Planning Agency,
Government of Japan, few series.
(2) International Financial Statistics (IFS), International Monetary Fund, few
series.

The statistical results, corrected for first-order autocorrelation using Cochrane-

Orcutt procedures are as follows:

Ius = 22254+ O.l2661NDPt- O.0l1602KtS - 3081.6(Hom.el/World9

3.3.3.2 Takayama et aI., and Ando's Estimation of Consumption Function per

Household

This research employs both the studies by Takayama et al. (1990) and Ando

(1985) because they use the same functional form for consumption as the present analysis.

Both studies use an extended life-cycle framework incorporating income, assets, pension

wealth, and demographic variables in analyzing saving rates. Further, both studies employ

household head of different age categories as unit of analysis, which is crucial to the
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present study. Ando also breaks down households into different types. This is optimal for

this investigation, because this study intends to analyze wealth for different types of

households. The main advantage of drawing on the study by Takayama et al. is that they

use the most recent data set available in their analysis.

Both studies use the same survey, the National Surveys of Family Income and

Expenditure (NSFIE), conducted in cooperation with the Economic Research Institute,

Economic Planning Agency, Government of Japan, but for different years. Ando's

analysis is based on the 1974 and 1979 NSFIE data, whereas Takayama et al. use more

recent rounds -- 1979 and 1984. Both Takayama et. al.'s and Ando's work are also

adopted because of their many special characteristics which make them similar to this

study.

First, their estimation equations are in terms of household by age of head and/or

type of households. This more closely matches the requirements of the present study than

do any others available in the literature. Second, both studies incorporate social security

wealth as an independent variable. This is very crucial to the present study in

investigating the impact of differing pension policies on household consumption behavior.

Third, their analysis captures many key demographic changes, including the aging process

- one of the main focuses of this study.

In order to characterize the consumption behavior of the population as accurately

as possible, four consumption functions were adopted for this study. They are classified

by types of household and ages of head. There are two types of household -- one person

and multi-person households, and two categories for age of head -- age 60 and over versus

less than 60.

- ._-------- -.---
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Thus, the consumption functions are as follows: (1) for the multi-person

household with age of head less than 60 years old; (2) the multi-person household headed

by a person older than 60; (3) the one person household headed by a person less than 60;

and (4) the one person household with a head older than 60. The consumption function

(1) is adoptedfrom Takayama (1990) whereas consumption functions for (2), (3), and (4)

are adopted from Ando's study.

Someadjustment of the four consumption functions is needed because not all

independent variables are forecast and also not all available independent variables tally

with the definitions used in their studies. The adjustments are: (1) the life-time labor

income in both the studies is approximated by disposable labor income; (2) net social

security wealth in both the studies is approximated by net pension transferf': (3) the

lump-sum retirement benefits in Takayama et al.'s study is set at the 1984 mean value and

grouped into the constant term; (4) contrary to the procedure used in Ando's study, the

disposable income employed in this study does not include the imputed interest income on

consumer durable. However, all the estimated coefficients remain unchanged. Thus, the

adjusted consumption functions used are:

43 In Ando's study (1985), the social security wealth is the sum of the present value of the life time
contribution, the presentvalue of the benefits the head of the household expects to receive during his lifetime, and
the present value of the benefits the spouse expects to receive during his lifetime. Takayama et al. (1990) used gross
social security wealth.

.... ._---- ---_.. ----- - ._--



97

1. FOR MULTI-PERSON HOUSEHOLDS WITH HEADS LESS THAN 60 YEARS

OLD:

CTrxlyf:r = 0.1816 + [136.4 + 0.OO53Y~ - 0.OO55*SS/m

+ 0.0167A/m]/Yi'xr + 0.0479N + [0.OO68DA 1 + 0.0043DAz

where,
ChX1=household consumption
YhX1

D =household disposable income
SShXl =household net pension transfer
AhX1=household net worth (sum of the net financial assets, market value of house

and land and value of the net stock of consumer durable)
N =number of household members
DA; =Dummies for age of household head <24, 25-29, 30-34, 35-39,40-44, 45

49, 50-54, 55-59 is the base

2. FOR MULTI-PERSON HOUSEHOLDS WITH HEADS GREATER THAN 60
YEARS OLD:

Cm/Yi'xr = 0.101 + 82.4/Y~ - O.OO44Sex + O.Ol6ATrxlyf:r

+ [O.310DA1 + O.299DAz + 0.262DA31

where,
ChX1=household consumption
YhXl

D =household disposable income
Sex =the head of household is female
AhX1= household net worth (sum of the net financial assets, market value of
house and land, and value of the net stock of consumer durable)
DA j =Dummies for age of household head 60-69, 70-74, 75+

3. FOR ONE-PERSON HOUSEHOLDS WITH HEADS LESS THAN 60 YEARS OLD:

DL DL nnnnn£Clrx!yhxt = 0.38525 + 57.06/Yhx: - O.V'JV'"JlJUGSSWhx: + O.025Sex

where,
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ChlU = household consumption
Yhxl

D = household disposable income
YhXlDL = household disposable labor income
SShXl =household net pension transfer
Sex =the head of household is female
Ahxl =household net worth (sum of the net financial assets, market value of house

and land, and value of the net stock of consumer durable)
DA j = Dummies for age of household head <30, 30-39,40-49,

50-54, 55-59
Child =number of children aged 0-18
Adult = number of adults aged 19-56
Old = number of elderly aged 57+

4. FOR ONE-PERSON HOUSEHOLDS WITH HEADS 60 AND OVER:

D D DCiu/Yhxt =0.592 + 47.42/Yhxt - O.024Sex + O.OO7Airx/Yhxt

+ [-O.016DA( - O.058D~ - O.168DA31

where,
<,
YhXID

Sex
Ahxl

and
DA j

= household consumption
= household disposable income
= the head of household is female
=household net worth (sum of the net financial assets, market value of house

land, and value of the net stock of consumer durable)
=Dummies for age of household head 60-69, 70-74, 75+

Data needed to forecast consumption are household disposable labor income (YhXl
L

) ,

household disposable income (YhXl
D

) net of private transfer (Thxt), net pension receipts

(Bhxt - chxt), and number of household members by age groups (Nabxl)' All monetary

variables are measured in billions of yen per year. Household disposable income, private

transfer, and net pension receipts are endogenously determined in the model. The number
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of household members is obtained from HOMES, which is briefly discussed in section 3.2.

3.3.4 The Household Wealth through Private Transfer: Methodology and Data

Sources

Net private transfer received by each household is determined by calculating the

difference between inheritance (1m,) and bequests (Bhxt) .

3.3.4.1 Bequest

In the present study, extensive work has been done on the bequest equations to

incorporate intra- as well as inter-generational wealth transfer. There are basically three

main assumptions related to bequests.

First, all bequests are made to the spouse and descendant generation. When intact

households dissolve, half of the household wealth is assumed to go to the spouse and half

to the children. However, death of wife in an intact household does not generate an

intergenerational transfer. These assumptions are arbitrary and treated as policy

parameters which can be varied. The transfer to spouse and children implies that both

intra- and intergenerational transfer are taken into consideration. Bequests by non-intact

households go to offsprings only as there is no surviving spouse. However, intra-

generational transfers are modelled across different types of household only.

Second, bequests are assumed to be equally divided among offspring. There is no

parity preference or equity distributive rule where the disadvantaged child receives a

bigger share.
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Third, the amount bequeathed is affiliated with the mortality of the household,

i.e., the disintegration of the household. The percentage of cohort assets bequeathed in

any period is equal to the percentage decline in the number of households in the cohort.

The disintegration of a household not necessarily mean the death of household head. It

also includes the transfers of headship from father to son when the father is still alive.

Thus, bequests used in this context include intergenerational transfer of wealth caused by

transfer of headship from one generation to the next.

There are some possible problems with these assumptions. For example, there

could be no apparent change in household number, because number of households formed

perfectly offsets number of households dissolved, and, yet, net private transfer might be

occurring. Such a possibility is not distinguished in this model.

However, the extent of this problem depends on the extent to which

intergenerational wealth is flowing in both directions for the same age group of

households. For the most part, creation and dissolution of life-cycle stages of household

are relatively distinct as is clear from the work that Mason et aI., (1989) done on

household formation in Japan.

The bequests generated by male-headed households (Bmxt) are modelled differently

from female-headed households (Bfxt) . Male- headed households only leave bequests if the

number of male-headed households (Hmxl) declines. The percentage of assets bequeathed

is equal to the percentage reduction in the number of male-headed households.

if Mfmxt~O

where Am,x.s,l's are pre-bequest assets held by male-headed households aged x
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=0

Calculations of bequests by female households (BfxJ are a little more complicated

due to the fact that a decline in the number of female-headed households could be a result

of two different phenomena. First, it could be due to the mortality of old female-headed

households which would mean total bequest from one generation to the next. Second, for

young female-headed households, such a phenomenon would suggest marriages that bring

females into intact households. This implies part of the transferred wealth went into

intragenerational transfer. Consequently, bequests by female-headed households are

handled as four cases.

First, both the number of female-headed households and intact households

decrease. This implies the reduction of female-headed household is solely due to mortality

since there is no creation of new intact households. Hence, all transfers are inter

generation and no net intragenerational transfers are generated.

Case 1:

Second, the number of female-headed households decreases, and the number of

intact households increases. This suggests not all the reduction of female-headed
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household is due to mortality, rather, some are a result of marriage and formation of new

intact households. Hence, part of the assets should go to male-headed households as

intragenerational transfer.

Case 2:

Third, the number of female-headed households increases, but the number of

intact households decreases. This implies dissolution of intact households, e.g., divorce or

death of spouse, thus creating new female-headed households. Therefore, half of the

bequests from intact households go to the wife as intragenerational transfer and the other

half to offspring as intergenerational transfer.

Case 3:

Fourth, the number of female households and intact households increase. This

implies members from existing households, not heads, form new households. Hence, no

transfer occurs.

Case 4:
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3.3.4.2 Inheritance and Inheritance Tax

The inheritance transferred to household aged x type h is obtained as a product of

per capita inheritance of individuals aged a (Iat) and number of household members aged

Per capita inheritance is obtained by distributing total bequests to individuals

according to the share of bequests (baxt) from households aged x transferred to individuals

aged a. The value baxl is equal to the proportion of surviving offspring aged a to women

aged x. The number of surviving offspring is determined from the product of population

and intergenerational weights (iwaxt) (Mason & Martin, 1982).

b =ax:

iWa:a Nat

La iWa:a Nat

Japan is known for its high inheritance tax used as a policy instrument to produce

a more equatable income/wealth distribution. In this study, the inheritance tax is

computed base on the new inheritance tax schedule revised in 1988 (Table 3.10). The net

value of the private transfer is then input into wealth accumulation equation.
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Table 3.10 New Inheritance Tax Schedule since 1988

Taxable Transfer Tax Amount MTR on Excess
(Million Yen) (Million Yen) (%)

< 4 0 10
< 8 0.4 15
< 14 1.0 20
< 23 2.2 25
< 35 4.45 30
< 50 8.05 35
< 70 13 .30 40
< 100 21. 30 45
< 150 34.80 50
< 200 59.80 55
< 250 87.30 60
< 500 117.30 65
> 500 279.80 70

Source: Barthold and Ito (March 1991), "Bequest Taxes and Accumulation
of Household Wealth: U. S. - Japan Comparison", Discussion Paper Series A
No. 233, The Institute of Economic Research, Hitotsubashi University,
Kunitachi, Tokyo, 186 Japan.

3.3.5 Household Wealth through Public Transfer: Methodology and Data Sources

Most of the major extension work of the study is centered on this sector. Mason

et al. (1989) treat net transfers received by households from government as the difference

between government transfers received by households and taxes paid by households at the

national aggregate level. Government transfers received and taxes paid by households are

obtained by multiplying the household disposable income by constant benefit and tax rates.

The constant benefit and tax rates are computed by dividing benefits and taxes by income,

which varies with the age of household head.

Many changes have been incorporated into this study. First, government transfers

are divided into two components: pensions and other government transfers. This is crucial

in order to answer questions related to the pension system in Japan. In addition, this study

details the financial status of the two largest pension schemes in Japan: the National

Pension Plan (NPP) and Employees' Pension Insurance (EPI). Together, these two
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programs cover 97% of the working population.

Second, this study simulates household pension contributions and receipts using a

system of equations which tries to replicate the existing pension system. These equations.

project many interesting variables, such as the number of contributors, the number of

recipients, the contributions and receipts incurred, the amount of the reserve funds, and the

amount of government subsidies.

Third, the simulation of pension contributions and receipts is based on

contribution and benefit rates classified by age, sex, and time. The rates are obtained from

the Ministry of Health and Welfare, Japan (1990). Such a detailed breakdown is

incorporated to capture a better picture of the impact of pensions. Fourth, this study is

able to simulate household pensions by age of household from 15-19 to 85+ and five types

of household.

3.3.5.1 Implementation of the National Pension Plan and Employees' Pension

Insurance: Assumptions, System of Equations, and Data Sources

The rising cost of public pensions has been of great concern to Japanese policy

makers. There has been much discussion of ways of reducing the cost of caring for the

elderly. Among the suggested courses of action, raising the retirement age and/or

lowering the benefit levels are two of the most often heard. This study analyzes the

differing impact of these two options on the household wealth distribution.

In short, the plan of this research is to simulate three different scenarios of public

pension policies by varying the retirement age and adjusting the coefficient of the benefit

level (Table 3.11). Scenario 1 is the standard scenario currently employed by the Japanese



106

government in the implementation of pension schemes where the age of retirement is 60,

and the benefit coefficient is 0.005. Scenario 2 increases the retirement age to 65 but

keeps the benefit coefficient the same. Scenario 3 increases the benefit coefficient to

0.0075 while keeping the retirement age unchanged. The coefficient of the benefit level is

a constant factor which acts as a policy parameter that changes the financial status of

pension beneficiaries (please refer to Chapter 2 Section 2.2.3.3 for a more detailed

discussion of the coefficient).

Table 3.11 Differing Scenarios by Retirement Age and Benefit
Coefficient

Scenario No.

1
2
3

Retirement Age

60
65
60

Coefficient

0.0075
0.0075
0.0050

44

Note: For EPI scheme, the retirement age is the same as the entitlement
age for pension receipts. But, for NPP scheme, the entitlement age for
pension receipts is five years later than the retirement age.

In the following two subsections, the assumptions and the system of equations

employed in this research are discussed.

Assumptions: In projecting the household pension contributions and receipts for the three

scenarios, there are a few assumptions involved. These assumptions are adopted from the

Pension and Financing, Actuarial Division, Pension Bureau of Ministry of Health and

Welfare (MHW) (1990). These assumptions are based on the criteria for long term

financial stability set by the MHW44
•

The long term financial stability are based on four criteria: (I) the ratio of pension reserve to
expenditure must be at leastone, (2) any deficits in pension is financed by raising contribution rates, (3) contribution
rates is raised 2.2% every five years, and (4) the maximum contribution rates is 26.1%. Please refer to "Pension
and Financing", Actuarial Division, Pension Bureau of Ministry of Health and Welfare, 1990 for further detail.
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First, the contribution rates will be raised 2.2% every five years as long as the

pension receipts equal or exceed expenditures. However, when expenditures exceed

receipts, contribution rates will be raised to offset the deficits. In short, the reserve fund

will not be tapped to finance any deficits. In addition, this study further assumes the

contribution rates for the males and females are the same starting from 14.6% of average

remuneration in 1990.

Second, the ratio of reserve fund to pension expenditure must be at least 1. This

implies that eventually the pension system will operate on a pay-as-you-go basis with a

one year reserve.

Third, the upper limit for the EPI contribution rate is about 26%. This condition

was set after comparing the rates currently operating in other developed countries.

Japanese policy makers believe that the limit of 26% is the upper limit which the economy

can absorb without resulting in a devastating impact on economic growth. Additionally,

this limit is also seen to be the limit for a long-run stable pension system (Pension and

Financing, Ministry of Health and Welfare, 1990).

System of Equations: The following equations are employed to describe the present

Japanese pension system. The first equation describes the budgetary surplus in year t.

There are no deficits because any deficit have to be financed by increasing contributions.

The surplus (SURPt) equals the difference between incomes and expenditures incurred in

the pension system.

The incomes for the two pension schemes - National Pension Plan (NPP) and

Employee Pension Insurance (EPI) come from three sources: pension contributions from

pension contributors (TCt), government subsidies (Gst), interest earned from the reserve
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fund (IRt), and other income (lOtht). The expenditures equal the sum of payments paid

out to pension recipients (TBt) and other expenditures incurred (EOtht).

where P =NPP and EPI pension schemes

Tables 3.12 and 3.13 present historical data for the incomes and expenditures of

the two pension schemes. In addition, Table 3.14 presents historical data for the surpluses

and reserve funds for both schemes.

Table 3.12 Income and Expenditure for NPP Scheme
(Billion Yen)

Year Income Expenditure
Contri. GovtSub. Int. ISpec. OthY Benefit ESpec. OthExp
(TCNPP ) (GSNPP

) ( IRNPP ) ( IOthNPP
) (TBNPP ) (EOthNPP

)

1979 1005.9 521.4 125.3 39.0 1342.6 16.3
1980 1182.4 542.0 150.7 32.7 1576.3 21.4
1981 1240.4 599.6 182.4 37.6 1811. 7 24.6
1982 1376.1 790.5 191. 5 28.6 2069.1 25.6
1983 1460.4 489.5 192.6 36.5 2248.1 35.9
1984 1500.7 695.7 184.1 42.1 2424.5 37.4
1985 1576.2 843.1 182.7 130.3 2650.0 38.4
1986 1212.7 656.7 133.2 2735.4 218.4 2913.7 1440.2 43.7
1987 1262.1 725.9 133.8 2823.0 243.5 2736.9 1742.0 45.5
1988 1284.4 919.7 149.7 2944.2 240.9 2928.6 2007.0 46.6
1989 1284.1 970.0 151.4 2991.7 240.2 3071. 3 2005.0 45.5

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 27, Table 2-8.
Notes: (1) Contri.=contribution, GovtSub.=Governrnent subsidies, Int=Interest

Income, ISpec.=governrnent special income provision, OthY=other income,
Benefit=benefits paid out, ESpec.=governrnent special expenses provision,
OthExp=other expenses.
(2) "Other income" used in the model is the sum of ISpec and lOth and
"Other Expenditure" is the sum of ESpec and EOth.
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Table 3.13 Income and Expenditure for EPI Scheme
(Billion Yen)

Year Income Expenditure
Contri GovtSub IntY ISpec IOth Benefit Admin Welfare ESpec EOth

1979 3988.0 464.4 1511.3 18.3 2655.7 25.4 53.5 0.7
1980 4700.7 572.7 1784.6 12.5 3231. 5 28.3 156.4 0.5
1981 5627.5 677.0 2108.5 11. 7 3922.1 31.0 173.3 0.7
1982 5998.7 576.6 2399.7 14.8 4488.6 32.6 183.3 0.6
1983 6290.6 619.9 2692.4 13.6 5010.3 27.4 198.2 0.6
1984 6576.4 754.7 2992.1 10.8 5528.1 30.6 230.1 0.7
1985 7505.3 943.5 3329.4 16.4 6227.4 32.0 230.1 0.8
1986 8601. 8 1619.6 3641. 0 1466.3 30.0 7620.9 34.1 238.3 2957.0 4.8
1987 8914.2 1676.8 3787.7 2137.8 33.2 8236.0 35.7 214.6 3731.0 9.4
1988 9450.5 2994.7 3826.8 1945.9 29.3 8768.3 36.7 184.6 3596.9 10.9
1989 10491.0 1730.3 3916.0 1819.4 22.6 9628.4 39.5 124.0 3563.8 23.4

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 55, Table 2-26.
Notes: (1) Contri =contribution, GovtSub = Government subsidies, IntY =Interest

Income, ISpec =government special income provision, lOth =other income,
Benefit =benefits paid out, Admin =administration expenses, Welfare
=expenses on welfare services, ESpec =government special expenses
provision, EOth =other expenses.
(2) Government subsidies are used to cover administrative costs and to
subsidies the flat-rate benefits component (no subsidies go to earning
related component) .
(3) "Other income" used in the model is the sum of ISpec and lOth and
"Other Expenditure" is the sum of Admin, Welfare, ESpec and EOth.

Table 3.14 Surpluses and Reserved Fund for NPP and EPI

NPP EPI
Year Surplus Reserved Fund Surplus Reserved Fund

1979 332.6 2,359.6 3,246.8 24,351.9
1980 310.0 2,638.7 3,633.9 27,983.8
1981 193.7 2,809.3 4,297.7 32,279.6
1982 292.0 3,069.9 4,284.7 36,562.9
1983 105.1 2,927.6 4,379.9 40,941.6
1984 39.2 2,763.3 4,544.5 45,484.3
1985 43.9 2,593.9 5,303.4 50,782.8
1986 558.7 2,191.2 4,503.6 55,281.3
1987 663.8 2,619.7 4,323.0 59,963.8
1988 556.8 2,940.9 5,649.9 65,612.6
1989 515.7 3,456.6 4,605.3 70,217.9

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990) , pg 55, Table 2-26.

Pension Contributions to NPP and EPI Schemes: NPP is a flat amount contribution

scheme (please refer to Chapter 2 Section 2.2.3.2 for the historical contribution amount per

pension contributor). In this scheme, total contributions (TC t
NPP

) equal the product of the
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NPP flat contribution amount per contributor (Ct
NPP

) and the projected number of NPP

contributors (NCt
NPP

) . The NPP contributors are class 1 insured (those who are self-

employed) and class 2 insured (those who are employees). Class 3 insured (wives of self-

employed and employees) need not contribute to NPP. Their spouses, who are either

Class 1 or Class 2 insured, pay their share.

The NPP flat contribution amount per contributor (Ct
NPP

) is 8400 yen in 1990 and

is assumed to increase at 2000 yen for every five years until 2010 and remain constant

thereafter. Table 3.15 presents the figures for 1990 to 2025.

Table 3.15 Contribution Amounts (Yen) for NPP/EPI and Contribution Rates
for EPI (%)

Year
(%)

1990
1995
2000
2005
2010
2015
2020
2025

NPP/EPI Contribution Amount (Yen)

8,400
10,400
12,400
14,400
16,100
16,100
16,100
16,100

EPI Contribution Rate

14.6
16.8
19.0
22.1
27.5
30.4
31. 5
31. 5

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 220, Table 7-17, pg 232 Table
8-3, and pg 234 Table 8-5, pg 236 Table 8-6.

The projected number of NPP contributors (NCt
NPP

) is obtained by multiplying

MHW's estimated ratio of NPP contributors to working population in 1990 by NUPRI's

projected working population. Table 3.16 presents the MHW's estimated ratio of NPP

contributors to working population by sex and age of retirement. The working population

is operationalized as anyone ages 15 to 59 or 64 depending on which retirement scenario
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is employed.

Additionally, this study assumes that the MHW's estimated ratio remains constant

throughout the period of projection. Thus, the number of projected contributors decreases

as the projected population ages. However, as the age of retirement increases, the number

of contributors is expected to increase.

where,
NCMHWsexNPP =estimated number of NPP contributors in 1990.
POPMHWsexWORK = number of working population in 1990 estimated by MHW.
POPlSexWORK = number of projected working population by NUPRI (1990).

Table 3.16 MHW's Estimated Ratio of NPP Contributors to the Working
Population by Sex and Age of Retirement

Sex

Male
Female

Retirement Age 60

0.20796
0.54541

Retirement Age 65

0.19241
0.50099

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 22, Table 2-5, Appendix 2, pp
260-262.

The EPI scheme differs from the NPP scheme in that it consists of two

contribution components: flat amount contributions and earnings-related contributions.

Total EPI contributions (TC I
EP1) are the sum of EPI flat amount contributions (FCI

EP1) and

the earnings-related contributions (EC I
EP1).

For the flat amount contributions, the computation is similar to NPP. Total EPI

flat amount contributions (FC t
EP') equal the product of EPI flat amount contributions per
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contributor (same as NPP scheme) and the projected number of EPI contributors (NCt
EP1

) .

Discussion of the computation of the projected number of EPI contributors is presented

later.

Fer
EPI = Cr

NPP * NC,EPJ

EPI earnings-related contributions (ECt
EP1

) are computed as the product of EPI

contribution rates (C t
EP1

) , the average yearly remuneration (YPaYtsexEP1
) , and the projected

number of EPI contributors (NCtsexEPI). This implies each employee contributes a different

amount to the EPI earnings-related component depending on their average yearly

remuneration. The contribution rates for EPI are shown in Table 3.15.

EC/
EPI

= ~SCt ct.Pl*YPay:X
J
*NC;;/

The average yearly insured remuneration by sex for the starting year, 1990, of the

simulation is estimated as the product of 1989 average yearly remuneration and the growth

rate for the period 1988-1989. Table 3.17 presents data used for the estimation, as well as

the estimated values. All the data used are extracted from Pensions and Financing

published by MHW, 1990. For the thirty-five years of simulation, yearly remuneration is

assumed to grow at a rate equivalent to the rate of growth of labor income (L'r'Glcate.)

determined endogenously in the model.

LYGRate = (Y/ I Y~-l

EPI EPI S
YPayr~ = YPayCSstX * (1 + LYGrate,)
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Table 3.17 Average Monthly Standard Remuneration (Yen) for EPI by Sex

Year Total Male Female

1955 11,719 13,192 7,350
1960 15,976 18,742 9,167
1965 27,974 32,938 17,337
1970 52,003 61,515 32,288
1975 118,222 136,635 77,425
1980 181,723 211,471 115,896
1981 194,141 226,484 123,109
1982 203,350 237,002 129,785
1983 210,396 245,040 135,127
1984 216,998 252,717 139,881
1985 226,132 263,552 145,447
1986 234,398 273,277 151,051
1987 239,237 278,057 156,196
1988 244,992 284,845 161,370
1989 254,443 296,193 168,096
1990 298,922 172,238

Source: Pensions and Financial, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare, 1990.

Similar to the assumption adopted in NPP scheme, the number of EPI contributors

is computed as a product of the MHW's estimated ratio of EPI contributors to working

population by sex and age of retirement in 1990 and NUPRI's projected number of

workers. The working population is operationalized as anyone aged 15 to 59 or 64

depending on which retirement scenario is employed.

EPI EPI ..""DC" WODC"

NCtsex = NCMIlWsdPOP;;1';::U * POPfMX nA

NC EPI =" NC EPI
t L-isu tsex

where,
NCMHWsexEPI =estimated number of EPI contributors in 1990
POPMHwsexWORK = number of working population in 1990 estimated by MHW.
POPtsexWORK = number of projected working population by NUPRI (1990).

The MHW's estimated ratio is presented in Table 3.18. Data used for the

estimation are obtained from Pension and Financing (MHW, 1990). The ratio is assumed

- .._-----------------------------
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to remain the same throughout the period of projection.

Table 3.18 MEW's Estimated Ratio of EPI Contributors to the Working
Population by Sex and Age of Retirement

Sex

Male
Female

Retirement Age 60

0.52085
0.25662

Retirement Age 65

0.50001
0.24275

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 47, Table 2-19, Appendix 2, pg
280-283.

In short, the total receipts for both pension schemes are as follows:

Pension Receipts from NPP and EPI Schemes: There are a few assumptions in

computing the pension receipts from NPP and EPI schemes. First, a beneficiary is entitled

to either NPP or EPI flat amount receipts. As discussed in Chapter 2 Section 2.2.3.3, a

retiree is not eligible for the NPP flat amount receipts until the age of 65, even though the

mandatory retirement age is 60. For employees who retire at 60, EPI provides a flat

amount until the retiree is entitled to NPP. The self-employed have to wait until age 65

before withdrawing NPP pension receipts.

In this study, it is assumed that a retiree is entitled to NPP flat amount receipts if

slbe belongs to Class 1 or Class 3 insured, and a retiree is entitled to the EPI flat amount

if s/he is Class 2 insured. However, retired does not necessarily imply out of the labor

force. There are many elderly people who have retired but continue to work. In such

cases, they are notentitled to participate in the pension program.

Second, as regards calculation of the earnings-related component of EPI pension
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receipts, there is no penalty or reward for early or late retirement. It is assumed that

people retire at the age of 60 or 65 depending on the scenario simulated.

Third, every recipient is assumed to enjoy the full-term receipts. For the flat

amount receipts (including both NPP and EPI), the pension receipts are the full amount,

and for the earnings-related component, this means a participation of 40 years in the

program. These assumptions are adopted due to the difficulties in isolating each

individual's pension participation behavior.

The computation of total NPP and EPI flat amount receipts (TBt) is obtained by

multiplying the flat amount receipts per recipient (Bt) with the projected number of NPP

or EPI recipients (NBt). The flat amount receipts per recipient (Bt) is 666,000 yen in

1990 and is wage-indexed throughout the simulation period, i.e., it grows at the same rate

as labor income (LYGRate t) , determined endogenously in the model.

Bt =B~ * (1 + LYGRatei

where P refers to both NPP and EPI schemes.

NPP recipients cover Class 1 (self-employed) and Class 3 (housewives of self-

employed and employee) insured retirees. The EPI scheme only covers Class 2 insured

retirees. The number of NPP and EPI recipients is computed as the product of the

MHW's estimated ratio of NPP and EPI recipients to the retired population by sex and age

of retirement in 1990 and NUPRI's projected retired population. The retired population is

operationalized as those who are 60 or 65 and over depending on which simulation

scenario is employed. However, the entitlement age for receiving pension benefits is 65 or
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70 for NPP, but 60 or 65 for EPI depending on which scenario is used in the simulation.

The MHW's estimated ratios are presented in Table 3.19. Data used for the

estimation are from the Pension and Financing (MHW, 1990). These values are assumed

to remain constant for the whole projection.

where,
NCMHWse/ = estimated number of NPPIEPI recipients in 1990.
POPMHwsexRETIRED =number of retired people in 1990 estimated by MHW.
POPtsexRETIRED = number of projected retired people by NUPRI (1990).

Table 3.19 MEW's Estimated Ratio of Flat-Rate Beneficiaries to Retired
Population by Sex and Age of Retirement

Sex

Male
Female

Retirement Age 60

0.33379
0.54979

Retirement Age 65

0.42682
0.62491

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 24, Table 2-6, Appendix A, pg
264-266.

Total EPI receipts for the earnings-related component (TBt
EPI) are computed as the

product of the amount of EPI earnings-related receipts per recipient (Bt.sexEPI) and the

number of EPI recipients (NBl,sex
EPI).

TBt.P/ = E.su B;:: * NB:;;:

Because of its earnings-related characteristic, the receipts depend on the average yearly

insured remuneration by sex (YPaYt EPI), the average number of insured years, (YearPI
) ,.sex

and the benefit coefficient (Coefficient).

B:;: = YPay;;} * Year EPI
'" Coefficient
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The average yearly insured remuneration has been discussed previously (Table

3.20). The average number of insured years is assumed to be 40 throughout the projection

period, and the benefit coefficient is set at 0.0075 or 0.005 depending on which scenario is

used in the simulation.

The number of EPI earnings-related recipients is computed as the product of the

MHW's estimated ratio of EPI recipients to retired population by sex and age of

retirement in 1990 and NUPRI's projected retired population. The MHW's estimated

ratios are presented in Table 3.20. Data used for the estimation are obtained from Pension

and Financing (MHW, 1990). These values are assumed to remain constant throughout

the projection.

EPI EPI RETIRED RETIRED
NB,su = NBMllWsc!POPMllWsa * POPrsa

where,
NBMHw,sexEPl =estimated number of EPI recipients by sex in 1990.
POPMHW,sexRETlRED = number of retiree by sex in 1990 estimated by MHW.
POPt.sexRETIRED =number of retiree by sex projected by NUPRI (1990).

Table 3.20 MHW's Estimated Ratio of Earning-Related EPI Beneficiaries to
the Retired Population by Sex and Age of Retirement

Sex

Male
Female

Retirement Age 60

0.55795
0.23719

Retirement Age 65

0.55266
0.20489

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health and Welfare (1990), pg 52, Table 2-23, Appendix 2, pg
284-289.

Government Subsidies for NPP and EPI: Government subsidies (GSt) have been set at

a fixed rate (FRGS) of the sum of NPP and EPI flat amount receipts (TBtNPP,TBtEPl) since

the 1985 amendments. The fixed rate is set at 1/3.
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GSt '" FRGS * [TBt
NPP

+ TB/
P1

]

Interest Earned for NPP and EPI: The interest earned (mt) from the investment of

NPP and EPI reserve funds is computed as the product of the domestic interest rate,

determined endogenously in the model, (Homel,") and the level of the reserve funds at the

end of previous period (RFundt).

IRt '" Homel, * RFundt

where P refers to NPP and EPI schemes.

Other Incomes and Expenditures for NPP and EPI: Both NPP and EPI "other incomes

and expenditures" are projected by assuming they start at the 1989 value and grow at a

rate equivalent to the rate during the 1986 to 1989 period. Table 3.21 presents the "other

incomes and expenditures" for both schemes, as well as the growth rate. Thus,
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Table 3.21 Other Incomes and Expenditures for NPP and EPI
(Billion Yen)

Year IOthNPP EOthNPP IOthEPI EOthEPI

1986 2953.8 1483.9 1496.3 3234.2
1987 3066.5 1787.5 2171.0 3990.7
1988 3185.1 2053.6 1975.2 3829.1
1989 3231. 9 2050.5 1842.0 3750.7

Growth 0.030 0.108 0.069 0.049

Source: Pension and Financing, Actuarial Division, Pension Bureau of
Ministry of Health. and Welfare (1990), pp 27, Table 2-6, pg 55,
Table 2-26.

Notes: (1) IOthNPP = government special income provision + other income,
(2) IOthEPI government special income provision + other income,
(3) EOthNPP = government special expenses provision +other
expenses,
(4) EOthEPI = administration expenses + expenses on welfare
services + government special expenses provision + other
expenses.

Reserve Funds for NPP and EPI: Finally, the pension system is tied to the identity

whereby the value of the present reserve funds (RFundt) is equal to the value of the

previous reserve funds (RFun~l) and any surplus left over from the previous period.

Distribution of NPP and EPI Contributions and Receipts to Households: The

household's share of pension contributions is computed based on its share of labor

resources or labor income. Benefits are distributed according to the proportion of retired

household members. NPP and EPI flat amount contributions are distributed to households

according to their share of labor resources (~x/Ll). However, for EPI earnings-related

contributions, the distribution is based on the household's share of labor income

(yLhX/Y\). Both the NPP and EPI receipts are distributed to households according to their

where p = NPP and EPI schemes.
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3.3.6. The Net Government Transfers to Households

Net government transfers (Ghxt) to households aged x are equal to transfers

received by household from government (Rhxt) less taxes paid by household to government

(Thxl) as follows:

In this study, both the transfers received by households and taxes paid by

households are divided into two categories. That is, transfers received by households

include pension receipts (Bhxt) and other government transfers (BhxtOTH). Similarly, taxes

consist of contributions to pensions (Chxt) and other sources of direct and indirect taxes.

However, in this study, other sources of taxes are separated into two components -

government subsidies to NPP and EPI pension schemes (GShxt) and other taxes (COTHhxt)'

Government subsidies to NPP and EPI pension schemes are treated independently

in order to capture endogenously the impact of changes in pension policy parameters

(increase in retirement age or reduction in benefit level or both) and demographic structure

on the extra tax burden younger generations need to bear to support the elderly. In short,

taxes consists of three components - contributions to pensions (Chxt), government



subsidies to pensions (GShxt), and other taxes (Chxt
OTH

) .

p p om
T1m = Ctrxz + GShxr + Chxt

Other government taxes are computed as the product of other government tax

rates (TRatehxtOTH) and current income (YhxtL+YhxtA). Government subsidies to pensions

are assumed to be funded by taxing the working population. Thus, the share of the

household's burden depends on the share of household labor income.

am 0TI1 L A
C/ut = TRatetrxz * (Yhx: + YJut)

Similar to other taxes, other government transfers are calculated by multiplying

the other government transfer rate (SRatCmtOTH
) by current income (YhxtL+YhxtA).

The other government tax rates and transfer rates are presented in Table 3.22.

Detailed discussion of the computation of the rates is reported in Appendix D.

121
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Table 3.22 The Other Government Tax Rates and Transfer Rates

Age of Head TRate SRate

<24 0.09284 0.00293
25-29 0.11349 0.00426
30-34 0.11717 0.00767
35-39 0.12704 0.00677
40-44 0.13118 0.00598
45-49 0.14876 0.00493
50-54 0.15257 0.00606
55-59 0.16621 0.02080
60-64 0.17898 0.14861
65+ 0.14121 0.28230

Source: Annual Report on the Family Income and Expenditure Survey 1990.
By Statistics Bureau, Management and Coordination Agency Japan, 1990.
Notes: (1) TRate = Other Taxes / Current income

(2) SRate = Other Transfer / Current income
(3) Other taxes = Total taxes - Pension taxes

Other Transfer Social Security Transfer - Pension Transfer
Current income = Labor income + Asset income
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Chapter 4: DISCUSSION OF SIMULATION RESULTS

There are three main sections in this chapter. The first section verifies key

variables for the initial year of the simulation with other sources of data, such as census,

survey, or similar studies for accuracy checking. The other two sections report, examine,

and discuss results from the demographic and economic submodels.

4.1 Verification of Key Variables

This sub-section presents the verification of key variables employed in the model

with other sources of data to ensure the reliability of the simulation results. Both the

demographic and economic variables are access to the extent possible.

4.1.1 Verification of Projected Population with Other Sources of Population

Projection

To recap, this study adopted the population projection from the Nihon University

Population Research Institute, Japan (NUPRI) (1991). The other major Japanese

population projection conducted in Japan is by the Ministry of Health and Welfare (MHW)

(1991). MHW's projection is used to assess the reliability of NUPRl's.

For the initial year 1990, there are practically no differences in the projected

populations. However, by 2005, there is a slight discrepancy in the younger age groups,

0-4 to 20-24, as well as the older age groups, 65 and over shown in Figure 4-1. This

discrepancy widens toward the end of the projection period, especially for the very old age

group 80 and over (Figure 4.2). This could be due to methodological differences, as

-... _._---_ ... _- ------._------
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explained in Chapter 2. Nevertheless, the two projections are so remarkably close that, in

short, they are consistent projections.

4.1.2 Verification of Household Projection

To review, this study projected household structure using Household Model for

Socio-economic Studies (HOMES) developed by Mason (1987). The accuracy of HOMES

projection has been verified in previous research where the methodology employed in

HOMES was confirmed by an extensive historical analysis comparing the projected

headship rates with observed headship rates (Mason et. aI., 1989).

4.1.3 Verification of Base Year Simulated Economic Variables

To recap, there are basically five main components in the economic sub-model:

(1) domestic income and domestic production, (2) household labor income, (3) household

asset income and asset accumulation, (4) private transfers, and (5) public transfers.

The aggregate values for all the major variables in 1990 are estimated based on

data in National Income Account (NIA). These variables are then input into the

simulation model to generate arrays of variables by age of head and age of members. The

simulated array variables for 1990 for each of these components are compared with

existing surveys or other studies for accuracy verification. The exception to this procedure

is the area of private transfers where the lack of data made such comparisons impossible.

Domestic income and domestic production: There is one variable of interest for

comparison - household disposable income by age of household head. Figure 4.3 presents

the simulated disposable income by age of household head compared with similar data
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extracted from the National Survey of Family Income and Expenditure (NSFIE), System

of National Account (SNA), and Family Income and Expenditure Survey (PIES).

However, caution must be exercised in these comparisons due to incompatibility

of coverage and the defination of household head. The simulation model covers all

households, whereas NSFIE and PIES exclude households engaged in agriculture, forestry

or fishing, and one-person households (Statistics Bureau, Japan, 1990t5• As for the

defination of the household head, the simulation model uses the term household marker

which refers to females householder, if present, or the male head, if his spouse is absent.

Whereas FSFIE, PIES, and SNA define the household head as the male head.

Nevertheless, this was the closest data available at the time of the research. To

adapt to this situation, verification is based on the pattern of change rather than on

absolute values. In Figure 4.3, the simulated disposable income is consistently higher than

in the NSFIE, SNA, and FIES, except for the very young household age group «24).

This is to be expected due to soon-to-be-discussed discrepancies in labor income, asset

income, and public transfers.

Household labor income: Three variables are compared: (i) labor force by age group;

(ii) labor force per household by age of head"; and, (iii) labor income per household by

age of head. Figures 4.4, 4.5, and 4.6 present the comparison of simulated 1990 results

45 Specifically, households excluded are: (1) households engaged in agriculture cultivating 10 acres ofland
or more (in Hokkaido 30 acres or more), or making gross agriculture income equal to or more then such households,
(2) households engaged in forestry and fishery, (3) one-person households, (4) foreigner households, (5) households
which managed restaurants, hotels, boarding houses or dormitories, sharing their dwelling, (6) households which
serve meals to boarders, (7) households with 4 or more living-in employees, and (8) households whose heads are
absent in a long term.

46 Age of head is used interchangeably with age of marker. Age of marker refers to age of female
householder, if present, or the male head, if his spouse is absent.

---_ .. --- ---------
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with existing data sources.

In Figure 4.4, simulated 1990 labor force by age is compared with data from the

1985 census and projected 1990 figures from the ILO. It is clear that simulated figures

match well with data from ILO. Comparison of simulated 1990 figures with data from the

1985 census posed some difficulty due to the five years difference in time frame.

However, with a shift of five years cohort forward for census 1985, the data seem to

match well with the 1990 simulated figures. In short, the model simulated the base year

labor force by age group quite well.

Figures 4.5 and 4.6 compare simulated labor force and labor income per

: -
household by age of head with similar data extracted from the PIES. However, caution

should be used in these comparisons due to the incompatibility in the coverage of

households and defination of household head discussed earlier. Thus, again, the pattern of

change, rather than the absolute values, is focussed on in the comparison process.

In Figure 4.5, the value of simulated labor income per household by age of head

is higher than in the PIES. This is to be expected because the exclusion of some

households in the PIES may bias downward the average labor income. In addition, the

difference between the age of marker defined in the simulation model and the age of head

defined in PIES can be a crtitical factor too. For example, the age of marker in the intact

households is about 5 years younger than the head on average so that the curve should be

shifted to the right as a crude approximation. Both these reasons can be applied to explain

the pattern in Figure 4.6. In brief, there is reasonable consistency between the simulated

variables and those of PIES.

Household asset income and asset accumulation: Two variables are compared: (i)
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income earned from assets (domestic plus foreign capital) by age of household head; and,

(ii) saving rates by age of household head.

Figure 4.7 presents the distribution of asset income for both the simulated results

and the PIES data. It shows a great discrepancy. This is because the asset distribution for

the base year, 1990, is adopted from NSFIE. NSFIE has, to say the least, a much wider

coverage compared to FIES. The great discrepancy between the simulation and FIES

seems to stem from under-reporting of asset income.

Figure 4.8 shows the variation of saving rates by age of household head for the

simulated results, NSFIE 1984, SNA 1984, and FIES 1990. The simulated results

conform remarkably well with the distribution for NSFIE and SNA, lying within the

NSFIE and SNA series for most of the age group.

Household income through public transfers: Table 4.1 reports simulated results and

estimated values for 18 variables employed in the study. These are extracted from the

Pension Financing, Actuarial Division, Ministry of Health and Welfare (MHW). Most of

the simulated variables are remarkably close to the estimation using data extracted from

MHW. The cases of those variables that do not conform well may be attributed to some

simplification adopted in this study relative to the real world situation.

One distinct case is the variable CNPPt, contributions to NPP. In this study, the

contribution amount is assumed to be 8400 yen for every participant in the program. In

reality, there is a wide variation in contributions among the participants due to different

dates of entry into the program. Nevertheless, Table 4.1 suggests confidence in the

assumptions made in formulating the pension system in the simulation.
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Table 4.1 Comparison of Estimated 1990 Variables with Simulated 1990
Variables.

Observed Values Estim. Simul. Ratio
Variables 1986 1987 1988 1989 Growth 1990 1990 Est/Sim

CNPPt 1,213 1,262 1,284 1,284 0.019 1,309 1,894 0.69
CEPIt 8,602 8,914 9,451 10,491 0.066 11,209 13 ,421 0.84
BNPPt 2,914 2,808 2,921 3,071 0.018 3,126 3,161 0.99
BEPIt 7,621 7,084 7,638 9,628 0.078 10,409 10,227 1.02
NoMCNPPt 9,103 8,831 -0.03 8,311 8,316 1.00
NoFCNPPt 21,488 21,512 0.001 21,560 21,576 1.00
NoMCEPIt 18,643 19,341 19,969 0.034 20,666 20,827 0.99
NoFCEPIt 8,780 9,213 96,638 0.048 10,139 10,152 1.00
NoBNPPt 9,034 9,315 0.031 9,904 9,881 1.00
NoBEPIt 6,438 6,946 0.076 8,085 8,080 1.00
IntNPPt 133 134 150 151 0.043 158 190 0.83
IntEPIt 3,641 3,788 3,827 3,916 0.024 4,012 3,711 1.08
GSNPPt 657 726 920 970 0.130 1,105 738 1.50
GSEPIt 1,620 1,677 2,995 1,730 0.022 1,768 1,370 1.29
SurpNPPt 559 664 557 516 -0.03 2,232 2,424 0.92
SurpEPIt 4,504 4,323 5,650 4,605 0.007 2,910 2,238 1.30
RFfundNPPt 2,191 2,620 2,941 3,457 0.152 3,754 4,916 0.77
RFundEPIit 5,281 59,964 65,613 70,218 0.080 74,315 70,015 1.06

Sources: Pension Financing, Actuarial Division, Ministry of Health and Welfare,
1990.
Notes: (1) CNPPt= total contribution for NPP, CEPIt= total contribution for EPI,
BNPPt= total receipts for NPP, BEPIt= total receipts for EPI, NoMCNPPt= number
of male contributors for NPP, NoFCNPPt= number of female contributors for NPP,
NoMCEPIt= number of male contributors for EPI,
NoFCEPIt= number of female contributors for EPI,
NoBNPPt = number of beneficiaries for NPP,
NoMBEPIt= number of male beneficiaries for EPI,
NoFBEPIt= number of female beneficiaries for EPI,
Notes: IntNPPt= interest earned for NPP, IntEPIt= interest earned for EPI,
GSNPPt=governrnent subsidies for NPP, GSEPIt= government subsidies for EPI,
SurpNPPt=surplus for NPP, SurpEPIt= surplus for EPI, RfundNPPt= reserved fund
for NPP, RFundEPIt= reserved fund for EPI.
(2) Growth rate of each of the variables are computed based on exponential
growth, Pt = Poer t

• Values for Pt and Po depends on the availability of data.
Some used 1986 and 1989, others used 1987 and 1988/9.

In addition, Figures 4.9 and 4.10 compare the simulated scenarios of contributions

paid and benefits received per household by age of household head with data extracted

from FIBS. Again, due to incompatibility in coverage and definitions, only direction,

rather than absolute magnitude, is emphasized.

The simulated contribution per household is consistently higher than the FIBS

data, while the simulated pension receipts per household are consistently lower than in the

FIES data. Although the discrepency is substantial, the confidence level for these

simulated variables is reasonably high, since the simulated aggregate levels conformed

..... _.... _-_.._---- ---- .. - ---
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very well with the estimated values, as shown in Table 4.1.

4.2 Discussion of Demographic Simulation Results

In this section, results from the population projection and the household projection

are discussed in two sub-sections.

4.2.1 Discussion of Projected Population

Aspects of future aging in Japan are captured by the demographic variables

presented in Tables 4.2, 4.3, and 4.4. In Table 4.2, total fertility rate, life expectancy for

males and females, mean age, aging index, and ratio of old to young projected from 1990

to 2025 by NUPRI are reported. Table 4.3 presents data on changes in the projected total

population, the projected percentage of working population, and the elderly population by

age and sex, and indicators for aging are displayed in Table 4.5.

Three major points emerge from these data. First, the proportion of the elderly

population" is expected to increase rapidly. All the indicators reported in Table 4.2

point to the same aging trend for the overall projected Japanese population. For example,

fertility rates are expected to fall further below replacement level, and life expectancies for

males and females will increase consistently throughout the projection period, spurring a

continuing increase of elderly population. In addition, data reported in Table 4.3 shows

that in 1990, approximately one out of eight Japanese was 65 and over, but by 2025, more

than one out of every four people will be elderly.

The second finding worth highlighting is that the elderly group itself is projected

47 The elderly is defined as those who are 65 years and older.
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to age. As shown in Table 4.4, the ratio of the elderly 75 and over to the elderly 65 and

over is expected to increase from about 40% in 1990 to 57% in 2025. The ratio of the

elderly 85 and over to the elderly 65 and over increases from about 7% in 1990 to 17% in

2025.

The third major finding to emerge from these data is that the ratio of elderly to

working population is projected to increase tremendously. As can be seen in Table 4.4,

the dependency ratio suggests a ratio of six working people to one elderly in 1990,

decreasing to only two working people to one elderly in 2025. This is partly due to the

increase of the elderly population and partly to the decline in the number of working

population as reported in Table 4.3. This increase in dependency ratio will have a

tremendous impact on the balance of support from the young to the elderly.

In short, these data show that aging in Japan remains an inevitable phenomenon,

and, more importantly, that the aging process will continue to be rapid. Among the

elderly, the increasing rate of growth of the older elderly is an unavoidable reality. Thus,

the issue of caring for the elderly is an inescapable challenge for policy makers.
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Table 4.2 Fertility Rates, Mortality Rates, Mean Age, Aging Index, and
Ratio of Old to Young

Year Fertility
Rates

Mortality Rates Mean Age
Male Female

Aging Index Ratio of Old
to Young

1990 1. 559 76.14 81.99 37.55 65.62 0.14
1995 1.458 77 .34 83.38 39.41 89.41 0.17
2000 1.609 78.42 84.67 40.95 110.33 0.21
2005 1. 729 78.84 85.21 42.19 122.87 0.24
2010 1. 841 79.07 85.51 43.30 134.63 0.28
2015 1. 891 79.25 85.75 44.28 155.87 0.33
2020 1. 791 79.37 85.91 45.17 175.33 0.35
2025 1.717 79.48 86.06 45.89 186.97 0.36

Source: Ogawa et. al., pp.59 Table 1 and pp.60 Table 2, March, 1990.
Notes: (1) Mean age is calculated by: (a) summing all the products of the mid
points of an age group by the number of people in that age group and, (b)
dividing the sum of products obtained in (a) by total population.
(2) ratio of old to young=population ages 65+/population ages 0-64.

Table 4.3 Projected Total population and Percentages of Working and
Elderly Population by Age and Sex

Year Total Population Working1 Elderly2
(Thousand Persons) Population (%) Population (%)

Male Female Total Male Female Total Male Female Total

1990 60,819 62,963 123,782 71. 06 68.39 69.71 9.85 14.09 12.00
1995 61,818 64,055 125,872 70.81 67.82 69.29 12.24 16.67 14.50
2000 62,960 65,269 128,229 68.96 65.84 67.37 14.79 19.36 17.12
2005 64,017 66,415 130,432 66.52 63.25 64.85 16.95 21.72 19.38
2010 64,467 66,985 131,451 63.92 60.41 62.13 19.15 24.21 21.73
2015 64,263 66,928 131,191 61.40 57.58 59.45 21. 95 27.34 24.70
2020 63,396 66,197 129,593 61.04 56.83 58.89 23.25 28.98 26.18
2025 62,142 65,053 127,194 61. 57 57.04 59.25 23.47 29.49 26.55

Source: Ogawa et al., 1990, Pg. 60-65, Table 2-4.
Notes: 1 Working population refers to age group 15 to 64.
2 Elderly population refers to age group 65 and over.
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Table 4.4 Projected Dependency Ratio.

Year 65+ 75+ 85+
% % %

15-64 65+ 65+
Male Female Total Male Female Total Male Female Total

1990 13 .85 20.60 17.22 37.20 41.74 39.91 5.81 8.18 7.22
1995 17.29 24.58 20.92 34.42 42.47 39.13 6.51 9.62 8.33
2000 21.45 29.40 25.40 34.78 44.63 40.45 7.23 11.20 9.51
2005 25.48 34.33 29.88 39.98 48.12 44.62 7.62 12.44 10.37
2010 29.96 40.07 34.97 43.57 50.61 47.57 8.74 14.11 11. 79
2015 35.75 47.48 41. 55 43.17 50.15 47.11 10.44 15.41 13.24
2020 38.09 51.00 44.46 45.95 52.93 49.90 12.21 17.24 15.06
2025 38.12 51.70 44.81 53.38 59.90 57.08 13.73 18.99 16.72

Source: Ogawa et al., 1990, Pg. 60-65, Table 2-4.

4.2.2 Discussion of Projected Household Structure

The aging of Japan's population can also be examined via the projected

characteristics of Japanese households. Four major changes are discussed here.

First, the number of households is decreasing. From Table 4.5, it is apparent

that the number of households begins to decline at an increasing rate in 2010, falling from

a growth rate of -0.0012 to -0.005 in 2025. Presumably, when the population ages, the

number of young people is growing more slowly than the elderly population. As it is this

group which starts families, a decrease in the size of this group leads to a decrease in the

number of households. This phenomenon accelerates as the demographic transition

continues.
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Table 4.5 Projected Household Population, Number of Households, Rate of
Growth of Households, and Average Household Size.

Year

1990
1995
2000
2005
2010
2015
2020
2025

Household Number of Growth Rate1 Average
Population Household of Household Household Size

123,780,248 40,540,068 3.05
125,875,328 42,488,564 0.0094 2.96
128,226,408 43,601,464 0.0052 2.94
130,430,416 43,769,408 0.0008 2.98
131,452,360 43,512,052 -0.0012 3.02
131,189,336 42,910,724 -0.0028 3.06
129,594,376 42,334,720 -0.0027 3.06
127,195,392 41,293,156 -0.0050 3.08

Note: 1 The growth rate is computed as an exponential function and referred to
as annual growth rate for each of the five year periods. For example, 0.0094 is
the annual growth rate for the period 1990 to 1995.

Second, the share of elderly-headed households is projected to increase rapidly

over the next 35 years, while the share of young-headed" households is expected to

decrease. Table 4.6 shows that in 1990, 90% of households were young, and only 10%

were elderly. However, by 2025, young households decrease to 80.5%, while elderly

households increase to 19.5%. Detailed examination of the projected data indicates that

this trend prevails irrespective of the type of household. For example, the share of intact

elderly households increases from 5.5% in 1990 to 10.0% in 2025; share of single male-

headed elderly households increases from 0.73% to 1.4%; share of single female-headed

elderly households increases from 0.25% to 0.65%; share of one-person male elderly

households increases from 0.74% to 1.9%; and share of one-person female elderly

households increases from 2.8% to 5.5%.

This pattern of change seems to be partly the result of the impact of aging on the

substantial increased in the number of surviving elderly parents per offspring. With fewer

48 The young-headed households includes the young-headed and middle-age headed households. In this
study, the young household refers to household head less than 65 years and old household are those whose head is
65 years and over.
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young people and a greater proportion of elderly, more elderly are forced to retain the

responsibility of being household head.

Table 4.6 Number of Young-Headed and Elderly-Headed Households by Type
of Household.

(in Thousands)

Year Intact Single One Person
Male-Headed Female-Headed Male Female

Number % Number % Number % Number % Number %

Young-Headed: Age of Head between 15 to 64
1990 27,447 67.7 292 3.9 1,580 0.72 4,224 10.4 2,951 7.3
1995 28,191 66.4 304 3.8 1,617 0.72 4,428 10.4 3,082 7.3
2000 28,617 65.6 308 3.7 1,610 0.71 4,277 9.8 3,014 6.9
2005 28,459 65.0 311 3.6 1,591 0.71 3,969 9.1 2,915 6.7
2010 27,945 64.2 310 3.6 1,568 0.71 3,673 8.4 2,786 6.4
2015 26,907 62.7 297 3.5 1,510 0.69 3,471 8.1 2,599 6.1
2020 26,106 61.7 292 3.5 1,485 0.69 3,482 8.2 2,604 6.1
2025 25,299 61.3 291 3.5 1,442 0.70 3,545 8.6 2,658 6.4

Elderly-Headed: Age of Head 65 and Over
1990 2,214 5.5 101 0.7 297 0.25 301 0.7 1,135 2.8
1995 2,651 6.2 128 0.8 354 0.30 377 0.9 1,357 3.2
2000 3,145 7.2 159 1.0 414 0.37 466 1.1 1,591 3.7
2005 3,524 8.1 187 1.0 465 0.43 552 1.3 1,795 4.1
2010 3,866 8.8 215 1.2 517 0.49 637 1.5 1,996 4.6
2015 4,326 10.1 249 1.4 582 0.58 728 1.7 2,243 5.2
2020 4,404 10.4 266 1.4 597 0.63 773 1.8 2,326 5.5
2025 4,147 10.0 267 1.4 584 0.65 780 1.9 2,279 5.5

Third, among the elderly, the number of older elderly households grows at a

much faster rate than does the number of elderly households as a whole. Table 4.7

presents data to illustrate this change. For example, the percentage of elderly households

headed by people ages 65-69 declines from 47.1% in 1990 to 34.0% in 2025, whereas the

oldest elderly household with age of head 85+ increases from 2.8% to 7.5% during the

same period. Similarly, the share of elderly households 75+ is increasing at a faster rate

compared to the younger elderly 65-74. From Table 4.7, the share of younger elderly

households is shrinking from 74.9% in 1990 to 61.8% in 2025, while the share of the

older elderly households (aged 75+) is increasing from 25.1 % in 1990 to 38.18% in 2025.
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This rapid rate of increase in the number of older elderly households is mainly the result
,

of increasing longevity due to medical advancements and related factors.

Table 4.7 Projected Number (in Thousands) and Share (in %) of Elderly
Households

Year 65-69 70-74 75-79 80-84 85+

1990 1,907 (47.1) 1,124 (27.8) 621 (15.4) 279 (6.9) 115 (2.8)
1995 2,293 (47.1) 1,366 (28.1) 693 (14.2) 352 (7.2) 163 (3.3)
2000 2,619 (45.3) 1,666 (28.9) 863 (14.9) 405 (7.0) 223 (3.9)
2005 2,762 (42.3) 1,901 (29.1) 1,066 (16.3) 516 (7.9) 280 (4.3)
2010 3,026 (41. 8) 1,994 (27.6) 1,209 (16.7) 642 (8.9) 359 (5.0)
2015 3,485 (42.9) 2,194 (27.0) 1,264 (15.6) 726 (8.9) 457 (5.6)
2020 3,124 (37.3) 2,543 (30.4) 1,397 (16.7) 759 (9.1) 544 (6.5)
2025 2,740 (34.0) 2,241 (27.8) 1,633 (20.3) 843 (10.5) 601 (7.5)

Note: Figures in parenthesis are in percentages computed by dividing the
elderly household of each age group by the total number of elderly defined as
aged 65 and over and multiply by 100.

Fourth, the number and composition of household members changes as shown in

Figures 4.11, 4.12, and 4.13. Figure 4.11 shows that younger households have more

members, and over time, the number of members increases for younger household but

decreases for older households. Specifically, number of members exhibits marginal

change for households aged 15-29, increases for households aged 35 to 59 and 85+, and

decreases for households aged 30-34 and 60-69.

Detail analysis of Figures 4.12 and 4.13 reveals that the reduction of household

members for all ages of households is mostly due to decrease in number of working

members, while increases in household members are due to increase in elderly members.

Further, Figure 4.12 shows that over time, number of working members declines for most

households (with the exception for households aged 40-49), and the reduction is higher for

older households. In addition, Figure 4.13 shows that over time, the number of elderly

members increases for all households. However, the increase is most drastic for
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households aged 35-59 and 85+.

The reduction in the number of working members and increase in the number of

elderly is clearly due to aging of population. As the birth rate decreases, the number of

young members also decreases, and as life expectancy increases, the number of elderly

correspondingly increases. Further, the significant increase in the number of elderly for

households 35-59 shows that many elderly either move into their children's household or

transfer their headship to their children.

In summary, aging in Japan is expected to influence the structure and

characteristics of Japanese households. The number of households is expected to decrease,

with elderly households constituting an increasingly bigger share. More importantly, the

older elderly households are expected to increase at a much faster rate than those of the

elderly as a whole.

The composition of household members is also changing with aging. Over time,

elderly households will have more elderly members, and younger households will have

more working members.

But, what is the implication of these changes for national policies? As population

ages, there will be fewer young people available to care for the elderly. Thus, more

elderly will be maintaining their own households. In view of these changes, national

policy measures, such as public pensions, will play an increasingly important role as a

source of income after retirement.

4.3 Discussion of Simulated Economic Variables

As stated at the beginning of this study, two questions are to be considered: (1)
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What bearing do aging and the current Japanese public pension system have on the wealth

of Japan's elderly households? and, (2) What is the impact of public pension policies on

Japanese household wealth distribution?

This section is organized into two main sub-sections to provide data on the two

questions stated above. In the first sub-section, simulated cross-sectional wealth and

trends in some of the key variables related to the wealth accumulation are presented.

Along with predicted future aging rates and the current pension policies, factors

accounting for household wealth accumulation and distribution are discussed. The

importance of pensions as a source of household income is also examined. Finally, the

issue of whether the elderly household is a demographic unit in need of assistance is

addressed.

In the second sub-section a discussion of results from three different scenarios is

presented. The three scenarios are: (1) the present pension conditions where age of

retirement is 60 and benefit coefficient is 0.0075; (2) an increase in the retirement age to

65 but maintenance of the benefit coefficient at 0.0075; and, (3) lowering of the benefit

level to 0.005 but keeping the age of retirement at 60. The impact and tradeoffs of

differing pension policies in dealing with the reduction of rapidly escalating pension costs

are also examined. In addition, costs of supporting pension subsidies" for the elderly by

the working population are explored under these differing pension policies.

49 This study assumed that the government subsidies for one-third of the flat-rate pension payment to
the elderly is taxed from labor income, i.e. mostly from the young and middle-aged households.
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4.3.1 The Impact of Aging and Current Pension Policy on Wealth Distribution

This study estimates the cross-sectional household wealth for the base year, 1990

based on the 1984 National Survey of Family Income and Expenditure (NSFIE) tabulated

in the study by Takayama et aI., (1990)50 (Figure4.14).

Figure 4.14 shows that per household wealth in Japan is concentrated among older

households. It increases rapidly with age of household, peaking among households aged

55-59 and declining gradually thereafter. This cross-sectional age-wealth fits well with the

notion that young households possess less wealth compared to middle-aged households,

due to a shorter period of wealth accumulation, a smaller number of working members,

higher consumption because of child rearing and bearing responsibility. lower salary due

to shorter working experience, and probably less private transfers. After household wealth

accumulation reaches a peak, usually right before the head of household reaches retirement

age, the cross-sectional wealth slopes downward because retired households have less

income and probably higher consumption due to medical expenses.

Figure 4.14 also reports per household wealth for 2010 and 2025. There are two

major observations. First, per household wealth increases for households aged 65 and

over throughout the period of simulation but decreases for young households for most of

the years tracked. Consequently, per household wealth is concentrated among older

households over the projection period. Second, throughout the 35 years of the simulation,

there is a significant shift in per household wealth towards older households. The shift is

more drastic from 1990 to 2010 than from 2010 to 2025.

It is difficult to untangle the reasons for the changes in per household wealth due

50 Please refer to Appendix 3-B for detail explanation of the estimation.
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to the complexity of the wealth simulation. However, in this simulation, two factors stand

out - (1) the distribution of household income, and (2) the intergenerational transfers.

4.3.1.1 The Distribution of Household Income

Figures 4.15 presents the cross sectional per household national income. Per

household national income exhibits hump-shape curves, with income increasing along with

age of marker, but peaking at age 50-54 and declining thereafter. National income is

concentrated among younger households throughout the simulation.

Per household national income depends on two factors: the distribution of

economic resources (wealth and human resources) and the economic returns to resources.

As reported earlier, wealth is much more concentrated among older households and over

time, the distribution of wealth shifts toward older households. This results in the

concentration of asset income among older households and over time, a shift of the

distribution of household asset income toward older households, is shown in Figure 4.16.

As for human resources, Figure 4.17 shows that effective labor declines among

older households, thus, the growth of labor income per household for older household is

lower than younger households. Consequently, labor income is concentrated among

younger households, as shown in Figure 4.18.

There are two major reasons that account for the declining of effective labor

resources among older households. First, as the population ages, older households have

relatively few prime working members, as discussed in Section 4.2.2. Second, the age

productivity shifts unfavorably for the elderly due to the increased supply of older

workers. For example, in 1990, men aged 60 and over received a wage averaging 16%
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more than that received by men 20-24. By 2025, however, the premium drops to 14% as

reported in Table 4.8.

Table 4.8 Wage by Age of Member and Sex

Age of Male Female
Member 1990 2010 2025 1990 2010 2025

15-19 0.760 0.761 0.763 0.683 0.686 0.693
20-24 1.000 1.000 1.000 0.790 0.790 0.790
25-29 1.273 1.277 1.274 0.886 0.875 0.876
30-34 1. 543 1.520 1.541 0.895 0.872 0.882
35-39 1. 708 1.689 1.715 0.865 0.845 0.861
40-44 1. 837 1. 828 1. 843 0.852 0.833 0.841
45-49 1. 837 1. 828 1. 843 0.852 0.833 0.841
50-54 1.729 1. 705 1.710 0.875 0.871 0.871
55-59 1.729 1. 705 1.710 0.875 0.871 0.871
60-64 1.159 1. 076 1.136 0.780 0.917 0.887
65-69 1.159 1. 076 1.136 0.780 0.917 0.887
70-74 1.159 1.076 1.136 0.780 0.917 0.887
75-79 1.159 1.076 1.136 0.780 0.917 0.887
80-84 1.159 1.076 1.136 0.780 0.917 0.887
85+ 1.159 1.076 1.136 0.780 0.917 0.887

The concentration of national income among younger households is the result of

both labor and asset income. However, with older households having greater wealth, this

concentration of national income among younger households reveals that labor income

dominates the trend in the distribution of national income. Table 4.9 illustrate this point.

Labor income constitutes at least 80% of national income for households aged less than 39

and at least 50% for households aged 40-69.
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Table 4.9 Share of Per Household Labor Income as a Percentage of Per
Household National Income

Age of National Income Labor Income Share (%)
Head 1990 2010 2025 1990 2010 2025 1990 2010 2025

15-19 0.59 1.14 1. 65 0.53 1.11 1. 60 89.8 97.4 97.0
20-24 3.18 6.55 9.43 3.01 6.51 9.36 94.7 99.4 99.3
25-29 5.92 11.51 16.92 5.28 11.25 16.45 89.2 97.7 97.2
30-34 7.53 14.00 20.99 6.29 13.28 19.70 83.5 94.9 93.9
35-39 8.80 16.34 24.73 7.04 14.93 22.32 80.0 91.4 90.3
40-44 9.74 18.58 27.78 7.68 15.99 24.25 78.9 86.1 87.3
45-49 10.67 20.65 30.30 8.34 17.09 25.65 78.2 82.8 84.7
50-54 10.58 21. 89 29.91 8.07 17.22 24.39 76.3 78.7 81.5
55-59 9.41 17.78 24.73 6.44 12.74 17.84 68.4 71.7 72.1
60-64 7.74 13.64 19.17 4.81 8.71 11.91 62.1 63.9 62.1
65-69 6.58 11.09 15.71 3.90 5.81 7.84 59.3 52.4 49.9
70-74 5.33 9.15 13.78 2.90 4.21 6.32 54.4 46.0 45.9
75-79 4.15 8.50 11.19 2.21 3.69 4.75 53.3 43.4 42.4
80-84 2.62 5.92 8.82 1.19 1. 78 2.68 45.4 30.1 30.4
85+ 1. 68 3.12 4.99 0.60 0.72 1. 62 35.7 23.1 32.5

Total 8.04 14.94 21.41 6.13 11.84 16.91 76.2 79.3 79.0

In view of the marginal increase in labor resources, the significant rise in national

income accruing to labor income is mainly due to the increasing rate of return on labor

relative to capital (Table 4.10). In fact, in the last twenty years of the simulation this

variable is highly influenced by the high rate of return to human capital associated with

the extraordinary high capital-labor ratio, as shown in Table 4.10. The low rate of return

to domestic capital results in an increasing share of foreign investment as investors look

abroad for better investments.

- --------------------_._-----
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Table 4.10 Factors of Production and Their Share

Domestic Foreign Effective Capital Labor Rate of
Year Capital Capital Labor Per Labor Share Return Wage

1990 724,807 262,657 6,563 110.4 0.799 0.0757 3.79
1995 777,076 254,395 6,781 114.6 0.802 0.0776 4.09
2000 831,861 266,113 6,811 122.1 0.806 0.0917 5.27
2005 898,235 317,673 6,704 133.9 0.811 0.1032 6.76
2010 977,800 401,640 6,499 150.3 0.818 0.1028 7.93
2015 1,065,582 513,274 6,270 169.7 0.826 0.1022 9.37
2020 1,162,844 650,600 6,105 190.2 0.833 0.0987 10.67
2025 1,268,134 807,171 5,970 212.1 0.840 0.0923 11. 69

Notes: (1 ) Domestic capital is measured in billions of yen,
(2 ) Effective labor in tens of thousands of workers,
(3) wage in millions of yen per year.
(4) All values are deflated to 1985 prices.

4.3.1.2 The Distribution of Intergenerational Transfers

Both public and private transfers have an important impact on the distribution of

disposable income and wealth. Figure 4.19 presents per household government receipts.

These are equivalent to transfers received from government" minus taxes paid to

government per household. The receipts and taxes also include pension receipts and

contributions by households which, in effect, contribute to changes in the distribution of

household income. Figure 4.20 reports per household pension receipts which are

equivalent to pension receipts minus pension contributions by households.

Both Figures 4.19 and 4.20 clearly show that old households aged 60 and over

benefit from government transfers, while young households are taxed to subsidize these

elderly households. The per household net public transfers received by elderly households

range between 6% to 37% of per household disposable national incomef reported in

51 Government transfer is divided into two categories: pensions and other payments.

52 Disposable national incomehere refer to national income plus government transfers.

._-.-.__....__._---



143

Table 4.13. This public transfer constitutes a significant portion of per household

disposable income for the elderly. Table 4.13 shows that in 1990 disposable national

income increases by 22.5% for age of household head 65-69 and 39.8% for age of

household head 85+. By 2025, these figures increase to 24.3% and 43.9% respectively.

The per household government receipts is due to two major factors: (l)

government policy, older households have lower tax rates and higher subsidy rates relative

to younger households; and, (2) elderly households have more elderly members who are

pension beneficiaries receiving pension benefits, while younger households have more

working members who are pension contributors.

Another crucial observation is that pensions comprised more than 50% of the

government transfers for elderly households, as shown in Table 4.11. For example, in

1990, out of the 22.5% increase in disposable national income due to government transfers

for households age of head 65-69, 11.9% was contributed by pension transfers. As the

age of head of households increases, pensions comprised a higher percentage of the

government transfers. For households with head aged 85+, pensions comprised 31.5% out

of the 39.8% increase in disposable national income due to government transfers.

Government transfers, especially pension transfers, are exerting an increasing

impact on household income distribution. More importantly, pension transfers are an

increasingly important source of income for elderly households.
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Table 4.11 Amount and Share of Per Household Government Receipts and
Pension Receipts as a Percentage of Per Household Disposable National
Income

(Million Yen)

Net Net
Age of Disposable Income Government Receipts Pension Receipts
Head 1990 2010 2025 1990 2010 2025 1990 2010 2025

15-19 0.49 0.90 1. 30 -0.09 -0.23 -0.35 -0.04 -0.11 -0.17
20-24 2.67 5.22 7.46 -0.51 -1.34 -1. 97 -0.20 -0.64 -0.95
25-29 4.93 9.07 13.29 -0.99 -2.43 -3.64 -0.30 -0.99 -1.48
30-34 6.35 11.28 16.84 -1.18 -2.72 -4.15 -0.30 -0.97 -1.48
35-39 7.41 13.38 20.17 -1. 38 -2.95 -4.57 -0.27 -0.75 -1.17
40-44 8.20 15.47 23.01 -1.54 -3.12 -4.76 -0.26 -0.53 -0.82
45-49 8.77 16.93 24.85 -1.90 -3.73 -5.45 -0.30 -0.48 -0.60
50-54 8.69 17.83 24.68 -1.89 -4.06 -5.23 -0.27 -0.57 -0.39
55-59 7.92 14.82 20.73 -1.49 -2.96 -4.01 -0.07 -0.17 -0.07
60-64 7.95 14.08 19.75 0.22 0.44 0.58 0.49 0.99 1.39
65-69 8.49 14.72 20.75 1.91 3.63 5.04 1. 01 2.15 2.97
70-74 7.06 12.51 18.52 1. 73 3.36 4.74 1. 00 2.13 2.91
75-79 5.68 11. 70 15.46 1. 53 3.19 4.28 0.96 2.05 2.79
80-84 3.88 .. 8.62 12.44 1.25 2.70 3.62 0.89 1. 89 2.43
85+ 2.79 5.65 8.92 1.11 2.53 3.92 0.88 2.10 3.25
Total 6.92 12.89 18.55 -1.12 -2.05 -2.86 -0.07 -0.01 0.12

Share in Percentage
15-19 -18.4 -25.6 -26.9 -8.2 -12.2 -13.1
20-24 -19.1 -25.7 -26.4 -7.5 -12.3 -12.7
25-29 -20.1 -26.8 -27.4 -6.1 -10.9 -11.1
30-34 -18.6 -24.1 -24.6 -4.7 -8.6 -8.8
35-39 -18.6 -22.0 -22.7 -3.6 -5.6 -5.8
40-44 -18.8 -20.2 -20.7 -3.2 -3.4 -3.6
45-49 -21. 7 -22.0 -21.9 -3.4 -2.8 -2.4
50-54 -21. 7 -22.8 -21.2 -3.1 -3.2 -1.6
55-59 -18.8 -20.0 -19.3 -0.9 -1.1 -0.3
60-64 2.8 3.1 2.9 6.2 7.0 7.0
65-69 22.5 24.7 24.3 11.9 14.6 14.3
70-74 24.5 26.9 25.6 14.2 17.0 15.7
75-79 26.9 27.3 27.7 16.9 17.5 18.0
80-84 32.2 31.3 29.1 22.9 21.9 19.5
85+ 39.8 44.8 43.9 31. 5 37.2 36.4
Total -16.2 -15.9 -15.4 -1. 0 -0.1 0.6

In contrast to public transfers, private transfers flow from elderly households to

young households", Figure 4.22 presents per household private receipts, which are

equivalent to inheritance received minus bequests bequeathed. Throughout the projection

period, young households receive inheritance, whereas old households bequeath wealth.

The impact of private transfers on household income is much more significant

53This finding is true by construction since no reverse intergenerational transfers is taken into account.
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than public transfers and national incomediscussed so far. The percentage change in

disposable national income'? as a result of inheritance, reported in Table 4.12, suggests

that private transfers affect disposable income to a much greater degree than do public

transfers, exercising an increasing impacton the distribution of household income and

wealth.

The highly significant impact of private transfers on the distribution of income

and wealth is due to: (I) the rapid rate of growth in inheritance, and (2) the shift in the

distribution of inheritance and bequests toward older households.

Table 4.13 presents data that illustrate the rapid rate of growth and the increasing

share of inheritance in wealth accumulation. The rate of growth of inheritance is much

more rapid than the growth of wealth and the growth of net national income. Inheritance

as a percentage of total wealth increases steadily for the 35 years tracked, from 12.42% in

1995 to 19.89% in 2025. This implies an increasing economic impact of inheritance over

time and an increasing influence of inheritance on wealth distribution.

54 Disposable national income here refer to national income plus private transfers.
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Table 4.12 Amount and Share of Per Household Private Receipts as a Percentage of
Per Household Disposable National Income

(Million Yen)

Age of Disposable Income Private Receipts Share (%)
Head 1995 2010 2025 1995 2010 2025 1995 2010 2025

15-19 0.58 0.90 1.30 0.52 0.55 0.59 89.7 32.7 26.3
20-24 3.18 5.22 7.46 1.12 1.34 1.34 35.2 17.0 12.4
25-29 5.92 9.07 13.29 2.37 3.08 3.27 40.0 21.1 16.2
30-34 7.53 18.30 26.17 3.06 4.3 5.18 40.6 23.5 19.8
35-39 8.79 20.68 30.72 2.77 4.35 5.98 31.5 21.0 19.5
40-44 9.74 22.46 33.40 2.58 3.87 5.63 26.5 17.2 16.9
45-49 10.67 23.48 35.12 2.04 2.82 4.82 19.1 12.0 13.7
50-54 10.58 23.28 32.09 0.13 1.39 2.18 1.2 6.0 6.8
55-59 9.41 14.25 22.28 -3.81 -3.53 -2.46 -40.5 -24.8 -11.0
60-64 7.73 10.00 14.45 -4.24 -3.64 -4.72 -54.9 -36.4 -32.7
65-69 6.58 4.86 6.76 -5.79 -6.23 -8.95 -88.0 -128.2 -132.4
70-74 5.33 -0.07 3.06 -6.94 -9.22 -10.72 -130.2 -3171.4 -350.3
75-79 4.15 -0.20 2.21 -6.93 -8.71 -8.97 -167.0 -4355.0 -405.9
80-84 2.63 -1.73 -1.01 -5.38 -7.65 -9.83 -204.6 -442.2 -973.3
85+ 1. 68 -1.52 -1.29 -3.58 -4.64 -6.29 -213.1 -305.3 -487.6

Table 4.13 Trends in Inheritance and Wealth
(Billion Yen)

Year Wealth GrowthW Inheritance GrowthI Share (%) GrowthN

1990 3,113,707 -0.011 0.021
1995 3,080,818 -0.011 382,642 0.133 12.42 0.051
2000 3,046,840 -0.008 437,148 0.158 14.35 0.045
2005 3,023,013 0.007 512,200 0.058 16.94 0.024
2010 3,042,815 0.012 542,829 0.050 17.84 0.025
2015 3,080,530 0.019 570,430 0.031 18.52 0.019
2020 3,139,944 0.023 588,346 0.083 18.74 0.012
2025 3,214,551 639,401 19.89 0.018

Notes: GrowthW = growth rate for wealth, endogenously determined and computed as
exponential growth.

GrowthI = growth rate for inheritances, endogenously determined and
computed as exponential growth.

GrowthN = growth rate for net national income, exogenous variable.
Share (%) = Share of inheritance as a percentage of wealth

The shift in both inheritance and bequests toward older households over the

simulation period is shown in Figure 4.23. It is clear that the average age at which

households reach the peak of inheritance and bequests has increased. Table 4.14 presents

data on these issues. In 1995, households aged 30-34 receive the largest share of

inheritance, 20.18%, but by 2025, their share declines to 15.56%. At the same time, the
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share of inheritance for households aged 40-44 maintained at about 20%, the largest share

in 2025.

Bequests exhibit a similar trend. In 1995, households aged 55-59 bequeath the

greatest share, 26.32%, however, by 2025, the share declines to 10.55%. At the same

time, share of bequests for households aged 65-69 increases from 22.36% in 1990 to

23.90%, the largest share in 2025.

This shift in inheritance and bequests toward older households is mainly due to

the aging of the population. As population ages, average age of people leaving bequests

increases, and the average age at which people inherit wealth also increases. This

accounts for the major shiftof wealth toward the older households over the simulation

period.

Table 4.14 Amount and Share of Private Receipts by Age of Marker

Amount in Billion Yen Share in Percentage
1995 2010 2025 1995 2010 2025

15-19 355 277 326 0.60 0.32 0.32
20-24 3,615 2,939 3,158 6.08 3.41 3.09
25-29 8,909 10,095 9,517 14.99 11. 73 9.31
30-34 11,991 18,051 15,902 20.18 20.97 15.56
35-39 11,174 20,594 20,140 18.80 23.93 19.70
40-44 11,960 16,714 21,308 20.13 19.42 20.85
45-49 10,813 11,854 20,836 18.20 13.77 20.38
50-54 606 5,546 11,026 1. 02 6.44 10.79
55-59 -15,637 -16,109 -10,786 26.32 18.72 10.55
60-64 -13,744 -15,626 -16,178 23.13 18.15 15.83
65-69 -13,285 -18,840 -24,515 22.36 21. 89 23.98
70-74 -9,478 -18,386 -24,011 15.95 21. 36 23.49
75-79 -4,802 -10,528 -14,658 8.08 12.23 14.34
80-84 -1,894 -4,914 -8,286 3.19 5.71 8.11
85+ -583 -1,668 -3,779 0.98 1. 94 3.70

TotI 59,422 86,070 102,213 100 100 100
TotB -59,422 -86,070 -102,213 100 100 100

Note: TotI Total Inheritance
TotB = Total Bequests

- -------- ----------
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4.3.1.3 The "Fair" Role of Pension Transfers in Wealth Distribution

The last two sub-sections reported that per household wealth and net pension

transfers concentrate among older households. Further, per household wealth and net

pension transfers increase for older households over the simulation period. This

simulation result seems to fit into the notion that the elderly are a wealthy and powerful

segment of the population influencing government policies, utilizing national resources to

make themselves wealthier.

It is true that in some cases pension transfers contribute to household income

inequality. However, as discussed earlier (Table 4.11), pensions contribute up to 37% of

disposable income for some elderly households. These elderly households need pension

benefits for survival.

Table 4.15 presents an index of per household wealth relative to average per

household wealth for all households. The index provides a rough estimate of the

magnitude of per household wealth for easier comparison among households.

From the index, it is clear that not all old households are equally wealthy. In

fact, households aged 80 and over have less wealth than do middle-aged households. No

doubt, their wealth is greater compared to young households, but young households have a

much larger income. Moreover, disposable income for households aged 80+ is one of the

lowest; thus, the 20% to 40% share of disposable income which pensions represent, when

transformed into absolute terms, becomes very critical for their survival.

- - ----.----------------
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It is the younger old households aged 60-74 that might not see pension benefits as

such an important source of income. This may be especially the case for these households

enjoying considerably higher labor and asset income. More importantly, this group of

elderly is the wealthiest of all household groups.

Table 4.15 Per Household Wealth and Index of Wealth
(Billion Yen)

Age of 1990 2010 2025
Marker Amount Index Amount Index Amount Index

15-19 2.28 3 0.60 1 0.72 1
20-24 6.94 9 1. 01 1 1.29 2
25-29 25.70 33 5.89 8 8.14 10
30-34 50.11 65 16.15 23 22.26 29
35-39 70.60 92 31. 88 46 41.62 53
40-44 83.02 108 58.45 84 60.99 78
45-49 94.02 122 80.42 115 80.34 103
50-54 101. 08 132 105.25 151 95.33 122
55-59 119.34 155 113.69 163 119.13 153
60-64 118.08 154 111.49 159 125.36 161
65-69 107.83 140 119.22 170 135.90 175
70-74 97.89 127 111.51 159 128.81 165
75-79 78 .28 102 108.63 155 111.27 143
80-84 57.86 75 93.47 134 106.13 136
85+ 43.39 56 54.14 77 58.20 75

Total 76.81 100 69.93 100 77.85 100

Note: Index is computed by dividing the per household wealth for
households aged x over per household wealth for total households.

4.3.1.4 Summary of Discussions for Section 4.3.1.

In summary, the distribution of household wealth changes as the population ages.

The two main sources of influence on household wealth distribution are the distribution of

household income and intergenerational transfers.

The distribution of household income changes as the household's economic
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resources and the economic returns to these resources change. As population ages,

household effective labor resources become concentrated among younger households,

resulting in younger households owning a larger share of the labor income. Aging reduces

income from assets through the lower rate of return to assets vis-a-vis labor due to a high

capital-labor ratio. Further, labor income comprises at least 76% of national income,

dominating the change in the distribution of national income.

Public transfers, especially pension transfers, do affect the distribution of

household income. As population ages, the composition of household members and,

therefore, the composition of contributors and beneficiaries in the household changes.

This results in elderly households benefiting from pension transfers, while younger

households are taxed to pay for elderly households.

Private transfers are the most potent agents in changes in the distribution of

household income and wealth. This is because of the large magnitude of private transfers

between generations, as well as changes in the average age of inheriting and bequeathing

wealth due to aging.

Per household wealth among elderly households varies over a wide range. Most

elderly households are wealthy with relatively high income. These households do not

need pensions for survival. However, very old elderly households aged 75 and over do

not fit into the above description. In fact, many of these households are very.much in

need of pension for their survival.
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4.3.2 Household Wealth Distribution Under the Three Different Pension Policies

This sub-section is organized into two parts. In the first part, distribution of per

household wealth under the three scenarios is presented and discussed. The second part

attempts to account for the role of public pension transfers in wealth distribution under the

three different scenarios.

4.3.2.1 The Impact of Pension Policies on Distribution of Household Wealth

Figure 4.24 reports per household wealth by age of marker under the three

different scenarios for 1990 and 2025. It is apparent that in regard to per household

wealth distribution, the three scenarios produce little variation over the 35 years tracked.

This implies per household wealth distribution is quite insensitive to the modifications in

retirement age and pension benefit coefficients used in the simulation. Indeed, even those

variations which do emerge effect only old households aged 55-84.

This finding may be due to the fact that the magnitude of change in pension

receipts under the three different pension policies is so small as a percentage of wealth

that it produces little impact on the distribution of wealth. Table 4.16 illustrates this point.

The ratio of pension receipts under the different scenarios as a percentage of wealth is

presented. From the Table, the maximum share registered is 0.54% for scenario 2 in

2010. Further, the changes in the ratio are so small as to be marginal.
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Table 4.16 Share of Pension Receipts as a Percentage of Wealth

Year Scenario 1 Scenario 2 Scenario 3
Wealth NetP Share Wealth NetP Share Wealth NetP Share

1990 3113.7 -2.8 0.09 3113.7 -7.0 0.22 3113.7 -5.1 0.16
1995 3099.3 -2.8 0.09 3096.9 -8.2 0.26 3097.9 -6.0 0.19
2000 3084.6 -2.3 0.07 3079.2 -9.3 0.30 3081.4 -7.0 0.23
2005 3083.1 -1. 5 0.05 3074.1 -11. 7 0.38 3077.4 -8.3 0.27
2010 3129.6 -2.0 0.07 3115.1 -17.0 0.54 3120.2 -10.9 0.35
2015 3182.6 -2.1 0.07 3160.2 -15.7 0.49 3168.4 -12.8 0.40
2020 3258.9 -3.0 0.09 3229.7 -15.1 0.47 3239.4 -15.0 0.46
2025 3353.0 -1. 3 0.04 3317.4 -15.3 0.46 3327.3 -14.1 0.42

Note: NetP refers to pension receipts which is equal to household
pension receipts minus contributions. Negative NetP means households
paid more contribution than receipts received.

4.3.2.2 The Impact of Pension Policies on the Distribution of Household Pension
Contributions and Receipts

As described in Chapter 3, two pension schemes are modelled in this study.

These are the National Pension Programs (NPP), which provides a compulsory flat-rate

benefits scheme, and the Employee Pension Insurance (EPI), which provides both a flat-

rate benefit scheme" and an earnings-related pension scheme.

Total pension contributions are modelled as a product of the number of pension

contributors and pension contributions per contributor. For the flat-rate contribution

component, which includes both NPP and EPI, pension contributions per contributor are

an increasing fixed amount from 1990 to 2025 and are exogenously determined. These

figures are set by the latest legislative regulations, those of 1989.

Thus, the only variable that influences the total NPP pension contributions under

the three different scenarios is the number of NPP pension contributors who are affected

by changing the retirement age.

55 Administratively, EPI's flat-rate benefit component is under NPP's care.
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For the earnings-related contribution component, which only applies to the EPI

scheme, pension contributions per contributor is the product of EPI contribution rates and

yearly remuneration. The EPI contribution rates are exogenous to the model. The yearly

remuneration is exogenously determined for 1990 but set to grow at the same rate as labor

income for the rest of the simulation period.

Thus, the variable that directly affects total EPI contributions under different

scenarios is the number of EPI participants who are affected by changing the retirement

age. However, yearly remuneration affects total EPI payments indirectly since this

remuneration depends on the growth of labor income which, in turn, is affected by labor

resources via changes in the retirement age.

Similarly, total pension receipts are modelled as a product of the number of

pension beneficiaries and pension receipts per beneficiary. For the flat-rate receipts

component, which includes both NPP and EPI, pension receipts per beneficiary is

exogenously inputted for 1990 but modelled to follow the growth of labor income from

1995 to 2025. Consequently, total NPP and EPI pension receipts are directly affected by

the number of NPP and EPI pension beneficiaries. This number. of course, varies with

changes in the retirement age.

One point worth bearing in mind is that the government subsidizes one-third of

flat-rate payments received by beneficiaries, and the working population is paying for

these subsidies.

For the earnings-related receipt component, which applies only to the EPI scheme,

pension payments per beneficiary is the product of the EPI benefit coefficient, number of

contribution years to the EPI scheme, and the yearly remuneration. The EPI benefit
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coefficient is either 0.0075 or 0.005 depending on which scenario is simulated. Number

of contribution years is exogenously fixed at 40, assuming a full term of contribution for

every beneficiary. The yearly remuneration is the same as for EPI pension contributions.

Thus, there are two variables that directly affect total EPI receipts under the three

different scenarios: (1) the number of participants who are affected by changing the

retirement age; and, (2) the benefit coefficient. The indirect impact of yearly remuneration

is the same as for EPI pension contributions.

In short, retirement age is the main factor affecting NPP and EPI pension

contributions, as well as NPP pension receipts. At the same time, both retirement age and

benefit coefficient affect EPI pension receipts. The next two sub-sections explore these

policies' relative impact on pension contributions and receipts.

Changes in Household's Pension Contributions: Figure 4.25 presents the number of

contributors for both NPP and EPI pension schemes with retirement ages 60 and 65 from

1990 to 2025. It is clear that increasing the retirement age increases the number of

contributors. This implies, for both the NPP and EPI schemes, that raising the retirement

age should increase pension payments.

Figures 4.26, 4.27, and 4.28 illustrate this point. Figures 4.26, 4.27, and 4.28

present the total household pension contributions to NPP, EPI, and the sum for NPP and

EPI from 1990 to 2025 under the three different scenarios. For the NPP scheme, the

variation in household pension contributions after raising retirement age is marginal for

1990 to 2000 but becomes substantial after 2000, reaching a peak in 2010 and gradually

decreasing thereafter. This pattern of change clearly follows the aging trend discussed in

Section 4.1.1.
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The impact of raising the retirement age on household EPI pension contributions

follows a quite different path compared to that of the NPP scheme. The discrepancy is

marginal at the starting year but increases substantially and smoothly over time. This

discrepancy is partly due to aging, partly due to the increasing rate of contributions, and

partly due to increasing yearly remuneration over time. As a result, the magnitude for EPI

is greater than NPP to the extent that the trend for the sum of NPP and EPI pension

contributions is dominated by EPI, as shown in Figure 4.28.

But how does raising retirement age affect the distribution of pension

contributions among households of different age of head? How does the distribution

change over time under the different policies? These queries are explored next.

Figures 4.29 presents the per household pension contributions by household age

of head under the three different scenarios for 1990, 2010, and 2025. Two major

observations emerge from these data: (1) the increase in pension contributions resulting

from raising the retirement age is concentrated among the young households; and, (2) this

increment in pension contributions shifts even more toward younger households over time.

The primary explanation for these two observations is that the distribution of

prime working members who are pension contributors is concentrated among younger

households (please refer Section 4.1.1 for detailed discussion). This results in higher

pension contributions for younger households.

Changes in Household Pension Receipts: Figure 4.30 presents the number of

beneficiaries for both NPP and EPI pension schemes for retirement ages 60 and 65 from

1990 to 2025. It is clear that raising the retirement age reduces the number of

beneficiaries. This suggests a reduction of pension receipts for both the NPP and EPI
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schemes by raising the retirement age. In addition, EPI pension payments are reduced as

the EPI benefitcoefficient is lowered.

Figures 4.31 and 4.32, which present total household pension receipts for NPP

and EPI from 1990 to 2025 under the three different scenarios, demonstrate this point.

However, for EPI pension receipts, lowering pension benefits results in lower pension

receipts compared to the effect of raising retirement age over the 35 years of simulation.

Further, lowering the benefit coefficient results in increasingly lower household pension

receipts over time. This implies, in the long run, that lowering the benefit coefficient

seems to be a better option for reducing pension costs from the pension system's financial

point of view.

Nevertheless, the sum effect on NPP and EPI of changing the benefit coefficient

and retirement age, shown in Figure 4.33, reveals a different story. Before approximately

2013, lowering the retirement age out-performs lowering benefit levels in terms of

reducing the sum of NPP and EPI household pension receipts. However, after 2013,

lowering benefit levels out-performs raising the retirement age.

But how does the distribution of pension receipts among households of different

ages change under the two different pension policies? How will the distribution change

over time? Do the same households benefit differently from the different pension

policies? Who bears the extra costs of taxes or budget cuts the government imposes in

order to subsidize the NPP and EPI flat-rate pensions paid to beneficiaries? These

inquiries are examined next.

Figures 4.34 and 4.35 present the per household pension receipts by age of

household head under the three different scenarios for 1990 and 2025. Two major



157

observations emerge. First, for most households, raising the retirement age or lowering

the EPI pension benefit coefficient results in the reduction in their pension.

However, the impact of these policies on the distribution of per household pension

receipts is substantially different depending on the age of household head. Raising

retirement age reduces per household pensions for households headed by people aged 55

64 dramatically, but has only a marginal effect on other households. In fact, for older

headed households, there is even an increase in pensions.

Lowering the benefit coefficient produces a more consistent picture: pension

receipts are reduced consistently for all households for the 35 years of the simulation.

However, this reduction is especially painful for households aged 60 and over, whereas for

younger households the reduction is less significant throughout the simulation period.

The second major observation emerging from the data displayed in the Figures is

that over time, the shift in the distribution of pension receipts exhibits different patterns

under different policies. With regard to raising the retirement age, there is a favorable

shift of pension receipts toward younger and elderly households leaving households aged

55-64 the negatively affected group. For example, by 2025, raising the retirement age

improves the status of pension payments for households less than 50 as well as households

older than 65, while those in between suffer a reduction in pension receipts.

In relation to lowering the benefit coefficient, although elderly households aged

60 and over consistently experience the greatest reduction of pension receipts, in the later

years of the simulation this reduction also begins to have a significant effect on middle

aged households. For example, in 1990, households aged 35-59 only experience a

marginal reduction in pension receipts, but by 2025 the reduction is substantial.
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These observations are mainly due to changes in household composition affected

by aging. Older households have more members receiving pensions. Thus, when the

pension benefit coefficient is lowered, these households suffer the greatest reduction in

pension income. Similarly, an increase in the retirement age reduces the amount of

pension benefits that such households receive because it is this age group whose members'

eligibility is delayed.

Even though both options affect older households more than younger ones, their

impacts are different for different ages of household. Raising the retirement age from 60

to 65 directly affects households with members in this age group. Hence, the two

household age groups most affected are the 55-59 and 60-64 groups because they have the

most members between 60 and 65 years of age. However, lowering the benefit coefficient

directly reduces pension benefits for all old households because beneficiaries are

concentrated throughout these households. Thus, all households aged 60 and over are

affected more or less equally.

As discussed earlier, government subsidizes one-third of the household flat-rate

pension receipts by taxing household labor income. When the retirement age is increased,

pension receipts decrease as reported earlier, thus reducing household tax burden, as

shown in Figure 4.36.

Specifically, households with age of head 25-29 to 50-54 bear the most

responsibility for subsidizing the pension receipts irrespective of which scenario is

employed. This is because these are the households having relatively more prime working

members earning relatively higher labor income. When age of retirement increases, these

same groups of households also enjoy the most relief from their tax burden for the same
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reason.

Over time, the tax paid by these households increases substantially. Even with

the retirement age raised, the increase in tax on the affected households is substantial.

This is mainly due to the increasing number of beneficiaries as a result of population

aging.

4.3.2.3 Summary of Discussions for Section 4.3.2

In summary, changing pension policies do affect the distribution of household

wealth. However, overall, the impact is very marginal due to the small magnitude of

pension transfers.

Nevertheless, when per household pension contributions and receipts by age of

household head are analyzed, it becomes clear that there is actually a lot happening.

Pension policies do substantially affect the distribution of per household pension receipts

under an aging population.

Aging, first of all, affects the composition of household members by age,

therefore, changing the distribution of per household pension contributors and

beneficiaries. This directly alters the distribution of household pension contributions and

receipts across household age of head, as well as over time.

Increasing the age of retirement directly increases per household pension

contributions and reduces per household pension receipts for both NPP and EPI. The

reductions are according to the per household increment of NPP and EPI pension

contributors and per household reduction of NPP and EPI beneficiaries.

Lowering the EPI benefit coefficient also reduces the per household EPI pension
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receipts according to per household EPI beneficiaries. However, the degree of reduction

in pension receipts is greater when the benefit coefficient is lower than when the

retirement age is raised. The differing impact is mainly due to the distribution of affected

beneficiaries.

The central finding from the analysis of the influence on per household pension

receipts by age of household head of raising the retirement age versus lowering the benefit

level is that the impact of raising the retirement age centers on only household groups 55

59 and 60-64, whereas lowering the benefit level affects all households aged 60 and over.

The tax on labor income used to subsidize household flat-rate pension receipts

decreases as the age of retirement increases. The distribution of tax burden depends on

the distribution of prime working members. This implies younger households are

subsidizing older households.

- .- ..__ __.._-----------
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Chapter 5 CONCLUSIONS AND pOLICY IMPLICATIONS

The issue of intergenerational wealth distribution is not an easy one due to the

number of factors involved and the complexity of the relationships between factors. On

top of that, there is always the problem of data availability on wealth and its accuracy due

to sensitivity in regards to wealth. Thus, trying to construct a reasonable simulation model

to explain these factors and their interdependency is indeed a difficult task.

Nevertheless, understanding the factors underlying wealth distribution and their

impact on society is crucial to designing a sound national economic and social policy.

Moreover, there are many other economic and social concerns either directly or indirectly

linked to wealth distribution. Aging is one such social concern. As Japan is recognized

as one of the world's most rapidly aging societies, the present study hopes to provide

some insight into the relationship between aging and wealth distribution not only in Japan,

but also in many other countries as they, each in their own way, become increasingly

aged. Aging creates social and economic changes which in effect, shaping wealth

distribution through many channels. One of the most pressing socio-economic issues

resulting from aging is the increasing cost of caring for the elderly. Public pension

programs are one means of dealing with this concern.

There is a direct relationship between aging and costs of public pensions. Since

the number of Japanese elderly is expected to increase rapidly over the next three and a

half decades, Japanese society must wrestle with the problem of how to cope with the

increasing costs and at the same time maintain an equitable income distribution. Should

pension programs undergo changes in order to effectively cut costs while continuing to
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achieve their objectives? The model employed in this study is constructed to analyze

these issues.

As stated more than once, the model constructed in this study is a simplified

version of reality that tries to account for the issues of aging and pensions to the extent

possible. Thus, any findings presented herein should be viewed as tentative and subject to

further research and revision. Nevertheless, putting the short-comings aside, some

conclusions are drawn and discussed below.

5.1 Conclusions Drawn from the Study

In view of the wealth of information derived from the model, there are many

conclusions that can be drawn. However, discussion is focused on the two questions set

forth in the study. First, what bearing do aging and the current Japanese public pension

systems have on the wealth of Japan's elderly? Second, what is the impact of public

pension policies on Japanese household wealth distribution?

There are four important findings that can be drawn from this study. First, for the

period analyzed, aging does have a substantial impact on intergenerational household

wealth distribution. Aging affects integenerational wealth distribution partly through the

composition of household members which, in effect, affects households' labor income,

asset income, pension transfers, and private transfers.

As population ages, younger households have a relatively higher number of prime

working members, and older households have a relatively higher number of elderly

members. Consequently, labor income concentrates among younger households, and asset

income concentrates among older households. Aging also increases relative returns to
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labor resources vis-a-vis assets, due to the high capital-labor ratio. This further aggravates

the concentration of national incomes among younger households.

As with public transfers, there is clearly a redistribution of resources from

younger generation to older generation. With aging, younger households have relatively

more pension contributors and tax payers, while older households have more pension

beneficiaries due to changes in the composition of household members. In effect,

government and pension receipts concentrate among older households.

Private transfers exert the greatest influence on the distribution of wealth among

other income sources. The share of inheritance as a percentage of wealth increases

significantly over the simulation, and its rate of growth outpaces the rate of growth of

wealth and national income.

In contrast to public transfers, private transfers flow from older households to

younger households. Thus, private receipts become concentrated among younger

households. Over time, there is a shift of bequests and inheritances toward older

households, due to the increased average age of dying.

Second, pensions have a marginal impact on wealth distribution. Simulated

results show that per household pension receipts comprise less than 0.6% of accumulated

wealth for the whole simulation period under differing pension policies. The distribution

of per household wealth by household age of head exhibit almost nochanges under

different scenarios of pension policies.

However, detailed examination of the share of pension receipts as a percentage of

disposable income by household age of head reveals a more complete picture. It is clear

that pension receipts are an important source of income for elderly households as a whole,
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and for very old elderly households, they are a matter of survival.

Third, the degree of reduction in EPI pension receipts is greater when benefit

levels are lowered than when retirement age is raised. However, the total effect of

reduction for both NPP and EPI pension schemes is not as clear cut. For the first 13 years

of the simulation, raising retirement age produces a greater reduction in pension receipts,

but from 2013 to 2025, lowering benefit levels definitely outperforms raising retirement

age in the reduction of pension receipts. This is mainly due to the changes in household

composition which affects the number of contributors and beneficiaries in relation to

aging.

Fourth, both raising retirement age and lowering benefit levels reduce per

household pension receipts much more dramatically for old households than for young

households. The reductions are according to the per household increment of pension

contributors and per household reduction of beneficiaries.

Raising the retirement age from 60 to 65 has the greatest negative effect on

households with age of head 55-64 most, while lowering benefit levels hits all households

aged 60 and over the worst.

5.2 Policy Implications

It is clear from the above conclusions that aging has a substantial impact on the

wealth of the elderly segment of society through various channels, such as labor income,

asset income, public transfers, and private transfers. The importance of private transfers as

a source of wealth for the elderly has strong implications for Japan's inheritance tax

structure.

--._-_ .._-----_. ---------
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Given that older households are relatively more wealthy than are younger

households and that there exists a shift of private transfers toward the elderly households,

there may be a temptation to view the senior citizens as a wealthy elite unworthy of the

assistance which pensions provide. Such a perspective, combined with the knowledge

that pensions have a negligible impact on elderly households' wealth and account for a

small share of disposable income, seems to suggests that the elderly would not sustain a

significant negative impact were their pension incomes to be greatly reduced. This type of

reduction would remove from policy makers the difficult task of asking the working

population to pay more to support the current level of pension benefits.

However, detailed analysis of household wealth and income by age of household

head refutes the view that all old households are wealthy enough to be self-sufficient. In

fact, there are some elderly households who are very much in need of help. This is

especially so for the oldest household age group 80 and over who neither have much

wealth nor good labor and asset incomes. Pension benefits are an important source of

income for these households. Thus, changes in pension policies should be segment

targeted so that the costs and benefits of public pension are more fairly shared.

In summary, as regards the options available for reducing pension costs, there are

two major considerations. First, policy planners need to identify which households will be

negatively affected under different policy options. Second, it will be necessary to

determine if these households can survive with reduced pension income.

This study has attempted to bring to light a small part of the emerging issue of

Japanese society confronted by the problems of aging. As Japan provides an interesting

case study for issues of aging, it is hoped that other societies can benefit from the results

of this study.
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APPENDIX A

Estimation of Factor Share

Estimation Equation:

rr~ = ~o + 13 11n(K/L) t + ~J; -i- et (1)

where 1t =y t
L /NDII

y l
L =total labor income earned both from employed workers and self-employed

ND~ =net domestic income, sum of labor income (by employees and self

employed) and capital income earned domestically

(K/L)l =capital over labor, labor includes employees and self-employed

fl =unemployment rate

In order to estimate the above equation (I), data about labor income, net domestic

income, capital-labor ratio, and unemployment rate are needed. These data are available

from Japan Statistical Yearbook and Annual Report on National Account. However, due

to the unreported labor income from self-employed workers, there is an under-estimate of

labor income and, thus, an overestimate of capital share. As a result, it is necessary to

correct this underreporting of labor income.

Labor income (yI
L

) can be broken down into two components: labor income

earned by employees (y
I
EL

) and labor income earned by self-employed (yI
SEL

) . Thus,

------ -------
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Equation (1) can be written as:

Assuming that self-employed earn a constant fraction (a) of employees' labor

income, labor income by self-employed can be written as:

where, y l
SEL = labor income earned by self-employed

y l
EL =labor income earned by employees

LISE =number of self-employed
Lt

E = number of employees

Substituting Equation (3) into Equation (2) and bringing labor income by self-employed to

the left-hand side, a, the constant fraction of labor income earned by self-employed

relative to employees can be estimated. The estimation equation used is:

By using least-squares estimation via the Cochrane-Orcutt procedure corrected for

first order auto-correlation, the estimated coefficients, standard errors, and T-ratio are

presented in Table A.I. The estimated results show that self-employed earn a little more

than half (0.53394) of the employees' labor income.
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Independent Var

constant
In{KIL)
f
(yEL ILE*LSE) INDI

Estimated Coeff.

-0.28528
0.16323
0.04689

0.53394

Standard Error

0.076474
0.017662
0.007861

0.063270

T-Ratio

-3.7304
9.2416
5.9653

8.4390

n = 19 R-Square = 0.9588
No of Iteration = 4
Log-Likelihood = 65.6290

RS-Adjusted = 0.9511
Convergence = 0.001
RHO = -0.23536

The observed and predicted dependent variables and the independent variables

used in this analysis are reported in Table A.2.

Table A.2 Input Data and Predicted Dependent Variables for Equation 4

Dependent Variable (yEL/NDI) Independent Variable
Year Observed Predicted Diffr. LN{K/L) f (yELILE*LSE) INDI

1970 0.5283 0.54136 -0.0131 3.7488 1.2 0.2968
1971 0.5750 0.56245 0.0126 3.8372 1.2 0.3035
1972 0.5902 0.59080 -0.0006 3.9922 1.4 0.3043
1973 0.6011 0.61591 -0.0148 4.1765 1.3 0.2950
1974 0.6405 0.63661 0.0039 4.2193 1.4 0.3077
1975 0.6732 0.66185 0.0113 4.2235 1.9 0.3190
1976 0.6703 0.66726 0.0030 4.2616 2.0 0.3098
1977 0.6786 0.67244 0.0062 4.2576 2.0 0.3168
1978 0.6632 0.65511 0.0081 4.1139 2.2 0.3130
1979 0.6654 0.68980 -0.0244 4.3860 2.1 0.3039
1980 0.6682 0.67166 -0.0035 4.4597 2.0 0.2418
1981 0.6808 0.67501 0.0058 4.4721 2.2 0.2393
1982 0.6868 0.68654 0.0003 4.4962 2.4 0.2371
1983 0.6945 0.69421 0.0003 4.4922 2.6 0.2324
1984 0.6907 0.68672 0.0039 4.5136 2.7 0.2037
1985 0.6809 0.67775 0.0032 4.5315 2.6 0.1917
1986 0.6821 0.68586 -0.0038 4.5289 2.8 0.1894
1987 0.6858 0.69459 -0.0087 4.5700 2.8 0.1903
1988 0.6821 0.68435 -0.0023 4.6110 2.5 0.1834
1989 0.6901 0.68059 0.0095 4.6698 2.3 0.1792

DURBIN-WATSON 2.0491 VON NEUMANN RATIO = 2.1569 RHO = -0.10922
R-SQUARE BETWEEN OBSERVED AND PREDICTED = 0.9586
RUNS TEST:8 RUNS, 12 POSITIVE, 8 NEGATIVE, NORMAL STATISTIC = -1.2473
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Equation I is then estimated with the labor income corrected by including the

labor income earned by the self-employed in the dependent variable. Labor income earned

by self-employed is computed as the product of the estimated coefficient, 0.53394 with the

The corrected factor share equation is estimated using the similar estimation procedure.

The estimation equation is":

EL SEL.. P(Yr +Yr JINDl: = Po + ~lln(K/L)t + ,f, + et (6)

The estimated coefficients, standard errors, and T-ratio are presented in Table A.3.

Table A.3 Estimated Results for Equation 6

Independent Var

Constant
1n(K/L)
f

Estimated Coeff.

0.40856
0.06197
0.04772

Standard Error

0.19088
0.04287
0.02281

T-Ratio

2.1404
1.4455
2.0924

Similarly, the observed and predicted dependent variables and the independent

variables used in the estimation are reported in the Table A.4.

56 Equation (6) is the same as Equation (1).
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Table A.4 Input Data and Predicted Dependent Variables for Equation 4

Dependent Variable (yL/NDI) Independent Variable
Year Observed Predicted Diffr. LN(K/L) f

1970 0.6868 0.6982 -0.01132 3.74876 1.2
1971 0.7371 0.6932 0.04387 3.83717 1.2
1972 0.7527 0.7534 -0.00073 3.99218 1.4
1973 0.7586 0.7568 0.00177 4.17645 1.3
1974 0.8048 0.7636 0.04123 4.21929 1.4
1975 0.8435 0.8232 0.020'29 4.22349 1.9
1976 0.8357 0.8437 -0.00799 4.26162 2.0
1977 0.8477 0.8298 0.01793 4.25764 2.0
1978 0.8303 0.8416 -0.01133 4.11393 2.2
1979 0.8277 0.8372 -0.00949 4.38597 2.1
1980 0.7973 0.8235 -0.02623 4.45966 2.0
1981 0.8086 0.8062 0.00241 4.47214 2.2
1982 0.8134 0.8181 -0.00473 4.49619 2.4
1983 0.8185 0.8217 -0.00322 4.49224 2.6
1984 0.7995 0.8240 -0.02446 4.51361 2.7
1985 0.7832 0.7973 -0.01411 4.53146 2.6
1986 0.7833 0.7951 -0.01182 4.52888 2.8
1987 0.7874 0.7892 -0.00177 4.57000 2.8
1988 0.7801 0.7788 0.00128 4.61103 2.5
1989 0.7858 0.7770 0.00879 4.66979 2.3

R-SQUARE BETWEEN OBSERVED AND PREDICTED 0.8184
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APPENDIX B

Computation of Net Age-Wealth Profile by Types of Household

In this study, net wealth distribution by age of head (from 15-19 to 85+) and

different types of household (intact, single-male, single-female, one person-male, and one

person-female) is needed. However, because there are no such data available, some

adjustment is necessary.

The computation of net age-wealth profile by types of household is based on the

data tabulated from the National Survey of Family Income and Expenditure, 1984 by

Takayama et al. (1990). The data extracted from their study are:

(1) distribution of household by age of head (15-19 to 75+) in percentage,

(2) average household net wealth by age of head (15-19 to 85+) for all households

(AgWealthx) '

(3) average household net wealth by types of household (intact, single-headed, and one

person) for all ages of household heads (Ag'Wealth.),

In order to compute distribution of average net wealth by age of head and types

of household (Ag'Wealthg}, it is assumed that the distribution of average net wealth by age

of head for all the different types of household is the same as the average net wealth by

age of head for all households. This implies the distribution of average net wealth for

different types of households varies by a constant factor (~).

Thus, average net wealth of household head x and household type h (AgWealthhx)

is the product of the constant factor for that household type (~) and the net wealth for age

of head x (Agwealth.). The value for AgWealthx is presented in Table B.l.
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AgWealthla = a h * AgWealthx (1)

By definition, average net wealth by types of household (Agwealth.) is equal to

total wealth by types of household divided by the total number of household. Agwealth,

is 182,390 thousand yen for intact households, 24,740 thousand yen for single-headed

households, and 38,400 thousand yen for one-person households.

From Equation (1) and (2),

Substitute ~ which is 6.3751 for intact households, 0.8647 for single-headed households,

and 1.3422 for one-person households from Equation (3) into (1), average net wealth for

age of head x and type of household h can be obtained. The output computed from

Equations (1) to (3) is presented in Table B.1.

Table B.1 Input and Output Data for the Computation of Equations (1-3)
(10,000 Yen)

Input Data
Age of Hhold Avg Hhold Net Wealth
Head Distr. All Households

Output Data
Average Household Net Wealth

Intact Single-Headed One-Person

15-19 0.4 268 1,708.5 231.8 359.7
20-24 0.4 497 3,168.4 429.8 667.1
25-29 5.1 993 6,330.5 858.7 1,332.8
30-34 12.9 1,644 10,480.6 1,421.6 2,206.6
35-39 17.4 2,254 14,369.5 1,949.1 3,025.3
40-44 16.2 2,708 17,263.7 2,341.7 3,634.7
45-49 13.7 3,113 19,845.7 2,691.9 4,178.3
50-54 11.5 3,376 21,522.3 2,919.4 4,531.3
55-59 9.3 4,118 26,252.6 3,561.0 5,527.2
60-64 5.7 4,389 27,980.3 3,795.3 5,890.9
65-69 3.8 4,279 27,279.0 3,700.2 5,743.3
70-74 2.2 4,392 . 27,999.4 3,797.9 5,894.9
75+ 1.2 4,291 27,355.5 3,710.6 5,759.4

Sources: household distribution and average household net wealth - Takayama et
al. (1990), pp 84, Table 5.1.2.
Notes: (1) Hhold Distr. = household distribution in percentage.

(2) net wealth includes net financial assets and net fixed assets.
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The average household net wealth is then adjusted according to the projected number of

households in this study and the estimated 1990 net wealth. The estimated 1990 net

wealth is calculated based on data drawn from the Annual Report on National Accounts,

1991. The estimated net age-wealth profiles for intact, single-headed, and one-person

households are presented in Table B.2, B.3, and B.4.

Table B.2 Estimated Age-Wealth Profile for Intact Household

AdjustedCohort Adjusted Average
Per Household Cohort

Net Wealth Net Wealth
(10,000 Yen) (Billion Yen)

(4) (5)

Age Average Per Number of
Household Household Net

Net Wealth Wealth
(10,000 Yen) (Billion Yen)

(1) (2) (3)

15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+

1,708.5
3,168.4
6,330.5

10,480.6
14,369.5
17,263.7
19,845.7
21,522.3
26,252.6
27,980.3
27,279.0
27,999.4
27,355.5

34,440
701,006

2,367,809
3,316,024
4,049,934
4,350,001
3,897,597
3,578,944
3,098,762
2,052,217
1,255,955

622,574
254,434

66,657
13,962

588.4
22,210.8

149,893.3
347,540.8
581,953.4
750,973.1
773,503.7
770,271.3
813,506.3
574,215.9
342,612.1
174,317.0
69,601. 7
18,234.4
3,819.4

932.1
1,728.6
3,453.7
5,717.9
7,839.5
9,418.6

10,827.2
11,741.9
14,322.7
15,265.2
14,882.6
15,275.6
14,924.3
14,924.3
14,924.3

321.0
12,117.6
81,777.4

189,608.0
317,496.6
409,708.8
422,000.8
420,237.3
443,825.1
313,275.3
186,919.1
95,102.2
37,972.7

9,948.1
2,083.7

Total 5,393,241.7 2,942,393.6

Notes: (i) (3) = (1) * (2), (ii) (5) = (3) / 1:(3) * estimated 1990's net
wealth, (iii) (4) (5) / (2)

---- --------



174

Table B.3 Estimated Net Age-Wealth Profile for Single-Headed Household

Age Average Per Number of Cohort Adjusted Average Adjusted
Household Household Net Per Household Cohort
Net Wealth Wealth Net Wealth Net Wealth

(10,000 Yen) (Billion Yen) (10,000 Yen) (Billion Yen)
(1) (2) (3) (4) (5)

15-19 231. 8 795 1.8 126.4 1.0
20-24 429.8 12,184 52.4 234.5 28.6
25-29 858.7 45,048 386.8 468.5 211.0
30-34 1,421.6 107,063 1,522.0 775.6 830.4
35-39 1,949.1 194,018 3,781.6 1,063.4 2,063.2
40-44 2,341. 7 339,098 7,940.7 1,277.6 4,332.2
45-49 2,691.9 356,914 9.607.9 1,468.6 5,241. 8
50-54 2,919.4 301,445 8,800.3 1,592.7 4,801.2
55-59 3,561.0 286,838 10,214.3 1,942.8 5,572.6
60-64 3,795.3 228,368 8,667.3 2,070.6 4,728.6
65-69 3,700.2 150.718 5,576.9 2,018.7 3,042.6
70-74 3,797.9 103,449 3,928.9 2,072.0 2,143.5
75-79 3,710.6 78,412 2,909.6 2,024.4 1,587.4
80-84 41,738 1,548.7 2,024.4 844.9
85+ 23,915 887.4 2,024.4 484.1

Total 65,826.7 35,913.1

Notes: (i) (3) = (1) * (2) , (ii) (5) = (3) / 1: (3) * estimated 1990's
net wealth, (iii) (4) = (5) / (2)

Table B.4 Estimated Net Age-Wealth Profile for One-Person Household

Cohort
Net

Wealth
(Billion Yen)

(3)

Age Average Per
Household
Net Wealth

(10,000 Yen)
(1)

Number of
Household

(2)

Adjusted Average
Per Household
Net Wealth

(10,000 Yen)
(4)

Adjusted
Cohort

Net Wealth
(Billion Yen)

(5)

15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+

Total

359.7
667.1

1,332.8
2,206.6
3,025.3
3,634.7
4,178.3
4,531.3
5,527.2
5,890.9
5,743.3
5,894.9
5,759.4

765,599
2,180,461
1,083.471

496,797
368,141
392,080
382,562
429,902
508,784
566,796
500,376
398,257
288,232
171,059

77 , 231

2,753.9
14,545.3
14,440.5
10,962.2
11,137.4
14,250.8
15,984.4
19,480.0
28,121.4
33,389.4
28,737.9
23,477.0
16,600.4

9,851.9
4,448.0

248,180.5

196.2
363.9
727.1

1,203.8
1,650.5
1,983.0
2,279.5
2,472.1
3,015.5
3,213.9
3,133.4
3,216.1
3,142.1
3,142.1
3,142.1

1,502.5
7,935.5
7,878.3
5,980.6
6,076.2
7,774.8
8,720.6

10,627.7
15.342.2
18,216.3
15,678.6
12,808.4
9,056.7
5,374.9
2,426.7

135,400.0

Notes: (i) (3) = (1) * (2), (ii) (5) = (3) / 1:(3) * estimated 1990's net wealth,
(iii) (4) = (5) / (2)
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APPENDIX C

Estimation of Investment Function

Estimation Equation:

ltlr = ~o + ~INDPr + ~2KrJ + ~3HomellWorldlr + e,

where 1
1
_
1
•
1
=domestic investment during period t-l to t

~.I =capital stock at previous year
Hornell =domestic interest rate at time t
Worldl, = world interest rate at time t
NDP

t
=net domestic product at time t

Investment (~.I.I)' net domestic income (NDPI), and capital stock (~.I) are

extracted from the Annual Report on National Accounts. Investment refers to changes in

capital stock during a period. Capital stock includes net fixed assets (residential building,

other building, machinery, and equipment) and inventory. Net domestic income consists

of income from from human resources and physical assets. This is equivalent to gross

domestic product minus capital depreciation and indirect taxes.

Both Japanese and world interest rates are obtained from International Financial

Statistics by the International Monetary Fund. These interest rates are government bond

yield resembled long-term rates. The data for the dependent and independent variables

used in this analysis are reported in Table C.l.

--------------- -------- --------
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Table C.l Input Data for the Estimation of Investment Function
(Billion Yen)

Dependent Variable Independent Variables
Year I t _1 , t NDP t

K
t

_
1 HomeL, Worldl t

1971 41,524.2 152,750.8 253,745.0 7.28 6.12
1972 43,393.7 164,509.2 299,239.0 6.70 6.01
1973 47,424.1 177,461. 5 366,178.9 7.26 7.12
1974 42,591.4 177,058.0 380,432.4 9.26 8.06
1975 41,366.1 182,449.7 383,950.0 9.20 8.19
1976 33,092.8 191,418.0 404,802.9 8.72 7.87
1977 33,607.8 200,375.2 409,215.8 7.33 7.67
1978 29,611.6 179,112.9 359,266.6 6.09 8.49
1979 32,921.0 220,863.2 476,561.6 7.69 9.33
1980 32,744.6 227,610.1 507,139.7 9.22 11.46
1981 34,018.5 233,660.9 517,524.8 8.66 13.91
1982 32,456.1 240,433.7 534,533.6 8.06 13.00
1983 31,284.5 245,748.2 541,303.3 7.42 11.11
1984 37,230.2 256,143.9 555,378.3 6.81 12.52
1985 42,932.3 268,433.9 568,324.1 6.34 10.62
1986 44,120.2 274,157.7 570,853.9 4.94 7.68
1987 45,180.9 284,434.9 601,903.9 4.21 8.38
1988 51,595.5 301,379.9 637,614.3 4.27 8.85
1989 53,887.7 313,826.0 690,393.9 5.05 8.50

The estimated coefficients are reported in Table C.2 and the observed and predicted values

for the dependent variable are reported in Table C.3.

Table C.2 Estimation Results for Investment Function

Independent Var

Constant
K t - 1

(HomeI /WorldI) t

NDP t

Estimated Coeff.

22254
-0.011602

-3081. 6
0.12661

Standard Error

0.055076
0.021422

7921
16329

T-Ratio

2.2989
-0.5416
-0.3890

1. 3629

n = 19 R-Square = 0.7973
No of Iteration = 9
Log-Likelihood = -180.8

RS-Adjusted 0.7567
Convergence 0.001
RHO = 0.90222
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Table C.3 Observed and Predicted Values for Dependent Variable
(Billion Yen)

Year Observed Predicted Calculated
Value Value Residual

1971 41524. 35240. 6283.8 I *
1972 43394. 42373. 1020.5 I*
1973 47424. 44145. 3279.2 I *
1974 4259l. 45287. -2695.9 * I
1975 41366. 42629. -1263.2 * I
1976 33093. 42128. -9035.1 * I
1977 33608. 34995. -1387.2 * I
1978 29612. 32222. -2610.8 * I
1979 32921. 35965. -3044.4 * I
1980 32745. 33510. -765.90 *I
1981 34019. 34726. -707.17 *I
1982 32456. 35743. -3287.0 * I
1983 31285. 33989. -2704.7 * I
1984 37230. 34256. 2974.2 I *
1985 42932. 39388. 3544.1 I *
1986 44120. 43856. 264.52 *
1987 45181. 46244. -1062.7 *I
1988 51595. 47508. 4087.4 I *
1989 53888. 52447. 1440.8 I *

DURBIN-WATSON = 1.2794 VON NEUMANN RATIO = 1.3504 RHO 0.26855
RESIDUAL SUM = -5669.4 RESIDUAL VARIANCE = 0.14692E+08
SUM OF ABSOLUTE ERRORS= 51459.
R-SQUARE BETWEEN OBSERVED AND PREDICTED = 0.7690
RUNS TEST:5 RUNS, 8 POSITIVE, 11 NEGATIVE,
NORMAL STATISTIC = -2.5523
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APPENDIXD

Computation of Other Government Tax and Transfer Rates

As stated in Section 3.3.6, the taxes and transfers from government to households

is brokendown into two groups: pension taxes and transfers, and other government taxes

and transfers. In order to calculate the component for other taxes and transfers from

government to households by age of head, data for the other government taxes and

transfers net of pension taxes and transfers by age of head is required.

From the Annual Family Income and Expenditure Survey (FIES), taxes on

households by age of head are divided into four categories: earned income taxes, other

taxes, social security taxes, and others; transfer payments consists of one category: social

security transfers. PIES defines social security taxes and transfers as all the taxes and

transfers for all the social programs in Japan. Thus, information is needed to determined

what proportion of social security taxes and transfers derives from pension programs.

From The Annual Report on National Accounting, aggregate breakdown of the

social security taxes and transfer is available. From these aggregate data, the proportion of

pension taxes and transfers to social security taxes and transfers is calculated (Table D.l).

The calculation of the ratio is based on time series data from 1986-89. An average value

of the ratio for 1986-89 is adopted - 0.34 for pension taxes, and 0.303 for pension

transfers. The average ratio is computed based on data for 1986-89 only, because these

are the years after which the major 1985 pension reform took place. Therefore, these years

provide a better representation of what will happen in the future.
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Table 0.1 Proportion of Pension Contribution and Transfers over Social
Security Taxes and Transfer Payment

S.S.Taxes Pension Contr. S.S.Transfer Pension Transf.
Year (1) (2) (1/2) (3) (4) (3/4)

1982 21,942.3 7,366.7 0.336 30,181.5 7,613.0 0.252
1983 23,153.5 7,742.9 0.334 32,009.5 8,274.7 0.259
1984 24,569.5 8,068.8 0.328 33,630.3 8,902.2 0.265
1985 27,121. 4 9,072.0 0.334 35,763.9 9,788.3 0.274
1986 28,699.9 9,802.8 0.342 38,742.8 11,666.6 0.301
1987 30,024.6 10,163.2 0.338 40,907.1 12,153.8 0.297
1988 31,905.1 10,720.1 0.336 42,603.0 12,926.9 0.303
1989 34,382.9 11,760.7 0.342 45,051. 0 14,036.1 0.312

Average ratio 1986-89 0.340 0.303

Source: Annual Report on National Accounts, Economic PLanning Agency,
1990.
Note: The average ratio is computed based on year 1986-89 because these
are the years after the major 1985 pension reform. Thus, they provide a better
representation of what will be the future.

Pension taxes by age of head are then calculated by multiplying 0.34 with the

social security taxes. After pension taxes are computed, other taxes by age of head are

obtained by subtracting pension taxes from total taxes (Table D.1).

Similarly, pension transfers are determined as the product of the ratio (0.303) and

social security transfers. Other transfers by age of head is calculated by subtracting

pension transfers from social security transfers (Table D.l).

The other government tax rate (TRat~xtOTH) and transfer rate (SRatehxloTH) are

finally determined by dividing the other taxes and transfers by current income. Current

income is defined as the sum of labor income and asset income (YhXI
L + YhXI

A
) (Table D.2

and D.3).
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Table D.2 Monthly Current Income, Total Taxes, Social Security Taxes,
Pension Contribution and Other Taxes for year 1990

(Yen)

Age of Current Total S.Security Pension Other Other
Head Income Taxes Taxes Taxes Taxes TRate

<24 310,039.0 35,184.0 21,104.0 6,399.8 28,784.2 0.09284
25-29 368,574.0 50,265.0 27,814.0 8,434.6 41,830.4 0.11349
30-34 408,434.0 57,046.0 30,299.0 9,188.2 47,857.8 0.11717
35-39 472,614.0 70,526.0 34,575.0 10,484.9 60,041.1 0.12704
40-44 509,173.0 77,861. 0 36,489.0 11,065.3 66,795.7 0.13118
45-49 581,379.0 99,003.0 41,279.0 12,517.9 86,485.1 0.14876
50-54 591,932.0 103,104.0 42,185.0 12,792.6 90,311.4 0.15257
55-59 573,260.0 107,718.0 41,018.0 12,438.7 95,279.3 0.16621
60-64 363,874.0 73,482.0 27,556.0 8,356.4 65,125.6 0.17898
65+ 260,229.0 40,556.0 12,559.0 3,808.5 36,747.5 0.14121
Total 497,901. 0 81,218.0 35,820.0 10,862.4 70,355.6 0.14130

Source: Annual Report on the Family Income and Expenditure Survey 1990.
By Statistics Bureau, Management and Coordination Agency Japan, 1990.
Note: (1) Pension taxes = 0.34 * S.Security taxes

(2) Other taxes = Total taxes - Pension taxes
(3) Other TRate = Other Taxes / Current income
(4) Current income = labor income + asset income.

Table D.3 Monthly Current Income, Total Taxes, Social Security Taxes,
Pension Contribution and Other Taxes for year 1990

(Yen)

Age of Current S.Security Pension Other Other
Head Income Transfer Transfer Transfer SRate

<24 310,039.0 1,374.0 466.5 907.5 0.00293
25-29 368,574.0 2,375.0 806.3 1,568.7 0.00426
30-34 408,434.0 4,740.0 1,609.2 3,130.8 0.00767
35-39 472,614.0 4,841. 0 1,643.5 3,197.5 0.00677
40-44 509,173.0 4,608.0 1,564.4 3,043.6 0.00598
45-49 581,379.0 4,337.0 1,472.4 2,864.6 0.00493
50-54 591,932.0 5,431.0 1,843.8 3,587.2 0.00606
55-59 573,260.0 18,055.0 6,129.7 11,925.3 0.02080
60-64 363,874.0 81,869.0 27,794.5 54,074.5 0.14861
65+ 260,229.0 111,224.0 37,760.5 73,463.5 0.28230
Total 497,901. 0 12,826.0 4,354.4 8,471.6 0.01701

Source: Annual Report on the Family Income and Expenditure Survey 1990.
By Statistics Bureau, Management and Coordination Agency Japan, 1990.
Note: (1) Pension transfers = 0.303 * S.Security transfers

(2) Other transfers = Total transfers - Pension transfers
(3) Other SRate = Other Transfers / Current income
(4) Current income = labor income + asset income.



181

APPENDIXE

Figures

Figure 4-1
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Figure 4-2

Comparison of Projected Male, Female and Total Population: NUPRI 2025 vs MHW 202511,.-------------------------...,
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Figure 4-3

Comparison of PerHousehold DisposableIncomes
Simulated 1990vsFIBS 1990, NSFIE1984, and SNA 1984
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Figure 4-4

Comparison of Labor Force by Age of Member
Simulated 1990vs ILO 1990, andCensus 1985
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Figure 4-5

Comparison of Per Household Labor Force
Simulated1990vs FIES 1990
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Figure 4-6

Comparison of Per Household Labor Income
Simulated1990vsPIES19909,..-----------------------.
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Figure 4-7

Comparison of Per Household Asset Incomes
Simulated 1990vs FIBS 1990
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Figure 4-8

Comparison of Saving Rates by Age of Household Head:
Simulated1990vsNSFIE1984, SNA 1984, and FIES 1990
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Figure 4-9

Comparison of Per Household Pension Contributions
Simulated 1990 vs FIES 1990
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Figure 4-10

Comparison of Per Household Pension Receipts
Simulated 1990 vs FIES 1990
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Figure 4-12

Members Per Households
Ages 15-64
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Figure 4-13

Members Per Households
Ages 65and over
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Figure 4-14

Per Household Wealth
Scenario 1

0.15 r-------------------------....,

,....
c
~
c 0.1
~
~.......
oS
eli

~
a.l
~ 0.05

~

Ol...l~~~J.....__'__J.....__'__..L.._ ...l__'"___I.. ___J~__.l..-J

15-19 25-29 35-39 45-49 55-59 65-69 75-79 85+
Age of Marker

__ Simulated 1990 -+- Simulated2010 ~ Simulated 2025

194



Figure 4-15

Per Household National Income
Scenario 1
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Figure 4-16

Per Household Asset Income
Scenario 1
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Figure 4-17

Per Household Effective Labor
ByAge of Marker
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Figure 4-18

Per Household Labor Income
Scenario 1
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Figure 4-19

Per Household Government Receipts
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Figure 4-20

Per Household Pension Receipts
Scenario 1
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Figure 4-21

Per Household Disposable Income
Scenario 1
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Figure 4-22

Per Household Private Receipts
Scenario 1
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Figure 4-23

Bequests and Inheritance
Scenario 1
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Figure 4-24

Per Household Wealth Under Three Different Simulation Scenarios
Year 1990 and 202S
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Figure 4-25

Number of Pension Contributors for NPP and EPI
Scenarios1 and 2,Benefit level =0.0075
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Figure 4-26

Households' NPP Pension Contributions
Scenarios 1,2. and 3; Year 1990-2025
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FJ.gure 4-27

Households' EPI Pension Contributions
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Figure 4-28

Households' NPP+EPI Pension Contributions
Scenarios 1, 4 and 3; Year 1990-20259Or-------------------------,
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Figure 4-29

Per Household Pension Contributions
DifferentRetirementAge for Year 1990, 2010, and 202S

3r--------------------------..
......
c
~ 2.5
c
~e 2
23 en
c..-E
·8 -g
~ ~ ~5
c 0

.S! ~en
C 1
~
~e
u 0.5
.(

0La::::........_..L- ---I._""--....I----'-_J.- ---J._""'"--.....:L....:::::!:~1.J

15-19 25-29 35-39 45-49 55-59 65-69 75-79 85+
Ageof Marker

__ Scenario1, 1990 -+- Scenario1, 2010 -.- ScenarioI, 202S

-e- Scenario2,1990 -+- Scenario2,2010 -A- Scenario2,202S

209



210

Figure 4-30

Number of Pension Beneficiaries for NPP and EPI
Scenarios 1 and 2, Benefit level = 0.0075
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Figure 4-31

Households' NPP Pension Receipts
- Scenarios 1, 2, and 3; Year 1990-2025
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Figure 4-32

Households' EPI Pension Receipts
Scenarios 1. 2, and 3; Year 1990-202S
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Figure 4-33

Households' NPP+EPI Pension Receipts
Scenarios 1, 2, and 3;Year 1990-202SBOr-------------------------,
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Figure 4-34

Per Household Pension Receipts
Year 1990
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Figure 4-35

Per Household Pension Receipts
Year202S
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Figure 4-36

Per Household Taxes for Pension Subsidies
Year 2010
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