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Abstract

Inequality has become a central policy issue across the world. We study trends
of inequality in earnings, income and wealth across households in Japan, using the
National Survey of Family Income and Expenditure (NSFIE) from 1984 to 2014. We
focus on the transition of inequality unconditionally and conditionally across various
dimensions of household heterogeneity such as age, cohort, employment and marital
status of household heads, sources of income, family size, etc. Inequality in earnings,
income and wealth all increased during the last three decades. Changes in earnings
and income inequality were mostly driven by demographic shift in the population
towards the elderly, who tend to have higher inequality. Wealth inequality rose not
only in the aggregate but also among the young, and this is due to a major increase
in the fraction of households who own zero or very low wealth across all age groups.
Critical factors in understanding inequality trends in Japan that we identified are
aging demographics, changes in typical household structure, and macroeconomic
trends of the past decades including the financial bubble period and a decades-long
slow-down thereafter.
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1 Introduction

How a nation’s earnings, income and wealth are distributed across households has become
a central issue in analyzing dynamics of the aggregate economy. Understanding evolving
heterogeneity across households at a micro level is critical in evaluating consequences
resulting from changes in various policies and economic environments. This paper uses
the National Survey of Family Income and Expenditure (NSFIE) data to study dynamics
of inequality across households in Japan over the last three decades, between 1984 and
2014.

Similar studies have been conducted in the U.S., including the work of Diaz-Giménez
et al. (1997) and series of updates by Budria Rodriguez et al. (2002), Diaz-Giménez
et al. (2011) and Kuhn and Rios-Rull (2016). These studies use the Survey of Consumer
Finance (SCF), which is comparable with the NSFIE, and summarize facts on the U.S.
distributions of earnings, income and wealth of households.! Heathcote et al. (2010)
study trends in inequality at individual and household levels, combining data from the
SCF, the Current Population Survey (CPS), the Panel Study of Income Dynamics (PSID)
and the Consumer Expenditure Survey (CEX). More recently, Guvenen et al. (2019)
use administrative data of the Social Security Administration (SSA) and investigate the
nature of idiosyncratic shocks to labor income of individuals in the U.S.

Detailed analyses of micro data describe facts that call for economic models to explain.
Increased availability of micro data helped expand empirical and theoretical analysis of
forces behind evolving heterogeneity across individuals and households, which are crit-
ical in explaining various trends observed in the aggregate economy.”? For surveys of
macroeconomic models of inequality and distributions, see, for example, Cagetti and De
Nardi (2008), Heathcote et al. (2009), Quadrini and Rios-Rull (2014), De Nardi and Fella
(2017), Ahn et al. (2017) and De Nardi et al. (2017).

Japan has been considered as one of the developed countries with relatively mild
inequality across households and less extreme concentration of wealth in the top tail of

the distribution compared to other countries such as the U.S.? Studies have, however,

'Kuhn and Rfos-Rull (2016) compare the National Income and Product Accounts (NIPA) and the
SCF data to check the representativeness of the SCF. For the comparison between the NSFIE and the
System of National Accounts (SNA) in Japan, see Sudo et al. (2012), for example.

2The special issue of the Review of Economic Dynamics in 2010, “Cross-Sectional Facts for Macroe-
conomists” is a collection of empirical papers that investigate distributional facts in different countries.

3According to a cross-country analysis of inequality among OECD countries, Japan has the second
lowest share of wealth (next to Slovak Republic) held by top 10% (and 5%) wealthiest households (Balestra
and Tonkin 2018).



documented changes in the trend of inequality across various socioeconomic dimensions
and explored potential explanations for the phenomena.® Moriguchi (2010) and Moriguchi
and Saez (2008) study long-run trends of wage and income inequality using tax return
statistics and provide detailed analysis on the dynamics of the concentration in the top
tail of the distribution. Lise et al. (2014) survey inequality trends in wage, income and
consumption since 1981, using multiple micro databases including the Basic Survey on
Wage Structure (BSWS), the Family Income and Expenditure Survey (FIES), the NSFIE
and the Japanese Panel Survey of Consumers (JPSC). Unayama and Ohno (2017) use
micro data from the NSFIE to construct a household saving data series across different
age groups that are consistent with the national accounts (SNA). This paper adds to
the literature by carefully examining micro data of earnings, income and financial wealth,
using a unified database to characterize trends of inequality over the last three decades and
present facts that can be explored further with dynamic micro-founded macroeconomic
models and be used in economic and policy analysis.

Our main findings regarding the trends of inequality across households in Japan can

be summarized as follows.

1. Inequality in household earnings, income and financial wealth increased over the
last three decades, from 1984 to 2014. The Gini index of earnings increased from
0.39 in 1984 to 0.58 in 2014. The index rose from 0.32 to 0.35 for income and from
0.58 to 0.64 for wealth over the same period. The ratio of mean to median rose
from 1.07 to 1.29 for earnings, from 1.13 to 1.19 for income and from 1.74 to 2.07

for wealth.

2. The rise in aggregate inequality of earnings and income during the last three decades
is largely driven by demographic aging that occurred in the same period. Condi-
tional inequality of earnings and income tends to rise sharply with age and a shift of
age distribution towards the elderly increases inequality of the overall population.
Ohtake (2005) emphasized the role of aging demographics to account for inequal-
ity dynamics between 1970s and 1990s.” We confirm that the trend has continued
thereafter. Conditional inequality of earnings and income also increased among

working-age households but more mildly than in the aggregate.

4See for example, Ohtake and Saito (1998), Ohtake (2005), Tachibanaki (2005), Oshio (2010) and
Moriguchi (2017).

®Ohtake and Saito (1998) and Oshio (2006) also study the long-term trend of inequality and effects
of population aging and declining household size.



We also find that income inequality of households above age 65 has declined sharply
since 1980s. This is accounted for by a more comprehensive coverage of the public

pension system.

3. The wealth inequality shows a somewhat different trend from that of earnings and
income. Age-conditioned Gini coefficients rose sharply among young and middle
ages (20s to 50s) since the 1980s, even more sharply than in the aggregate. This is

mostly due to a rise in the fraction of households who own zero or very low wealth.

There has also been an increase in the level of wealth held by households at the top
of the distribution, with an increase by more than 100% above the 70th percentile of
the distribution since the 1980s, while the level decreased among households below
the 20th percentile. Very wealthy households who own, for example, more than 100
million yen are concentrated among the old. The fraction of such wealthy households

is very small among the young and middle-aged.

4. Average levels of earnings and income increased from 1984 until the bubble period
of the late 1980s and early 1990s but they have declined since the late 1990s due
to an economic slow-down and a shift of the age-distribution to the elderly and
retirees. Life-cycle profiles of household earnings and income also shifted down at

prime ages of their 20s to 50s.

Average wealth increased from 1984 to 2014 and does not show a decline as the
paths of earnings and income do. This is partly because older people hold a larger
amount of wealth and a rise in the population share of the elderly raised the average
wealth as demographic aging continued during the past three decades. At the same
time, the life-cycle profile of wealth has not declined as much as those of earnings
and income since the end of the bubble period, which appears to be explained partly

by cohort effects.%

Critical factors that need to be taken into account in evaluating inequality trends in
Japan in particular are three-folds. First, ongoing rapid and massive demographic aging
is the driving force of the aggregate trend of inequality. Distributional characteristics
strikingly differ across age groups and a shift of weights on different generations gives a

rise to dynamic changes in aggregate statistics.

6The rise may well be associated with changes in the level of income not explicitly captured in the
survey, such as intergenerational bequests and inter vivos transfers. A rise in saving rates (and a decline
in consumption) could increase wealth despite a fall in the level of earnings as well.



Second, there has been a major change in household structures and characteristics of
household members within age groups. The average size of a household monotonically
declined from 3.4 members in 1984 to 2.6 in 2014. It not only reflects the demographic
aging and a rise in the fraction of elderly households with fewer members, but also a trend
of falling marriage rates and fertility rates. At the same time, there has been a major
increase in the fraction of households in which a head’s spouse works, driven by a rise in
female labor force participation across all age groups observed in the last three decades.”

Lastly, macroeconomic trends of the last three decades and business cycles that the
Japanese economy experienced explain changes in the overall level of earnings, income
and wealth observed during the sample period. A rapid and massive increase in the prices
of real estate and financial assets contributed to a rise in household earnings, income and
wealth in the late 1980s and early 1990 during the bubble period, but the trend reversed
thereafter followed by a decades-long economic slow-down. They affect disposable income
of households and form a pattern of inequality not only across time periods but also across
cohorts of households who spend their career and a stage of life-cycle to build a stock of

wealth under different macroeconomic environments.

2 Japanese Economy between 1984 and 2014

Before we present our data and analysis of household inequality, in this section we describe
changes in the economic environment faced by households over the three decades since the
1980s. We focus on changes in demographics, labor market conditions and macroeconomic

indicators.

Demographics: One of the major changes that Japan has undergone over the last few
decades is a shift in its demographic structure. The increase in population, which began
at the start of the Meiji Era in 1860s, continued until after 2000. The population started
to fall in 2008, for the first time since 19th century, as shown in Figure 1a, which is based
on the Census data.

Life-expectancy continued to rise during recent decades as shown in Figure 1c. The
longevity trend alone would increase the population. However, fertility rates in Japan

have declined sharply since the 1970s, offsetting possible effects of lower mortality rates.

7 Although there is some limitation in evaluating individual data given that the NSFIE survey is based
on household samples, we make an attempt to analyze changes in inequality in individuals’ dimensions
as well.



After the first baby boomers, who were born soon after World War II, gave births to
children and created the second baby boom, there has not been a rise in fertility rates or
anything that would imply an arrival of the third baby boom. Total fertility rate, which
is the total number of children born to a woman in her life time if she were subject to
the prevailing rates of age-specific fertility in the population, is shown in Figure 1b. It
monotonically declined from the mid 1980s to 2005, when it hit the record low of 1.26. It
recovered slightly after 2005, but remains below 1.5 as of 2015. A total fertility rate of
about 2.1 children per woman is the replacement-level fertility rate, which according to the
United Nations Population Division is necessary to keep the population from decreasing.
The Japanese total fertility rate has been well below the replacement rate and has even
stayed below 1.5 for a prolonged period since the early 1990s.

A rise in life expectancy and retirement waves of the two baby boom generations,
coupled with a decline in fertility rates, have contributed to a rapid rise in the old-age
dependency ratio, which we define as the ratio of the population at and above age 65 to
that aged 20-64. As shown in Figure 1d, the ratio rose from about 0.15 in 1980 to nearly
0.5 in 2015. This rise is expected to continue during coming decades, posing a major
challenge to fiscal sustainability in Japan.®

At the same time as fertility rates declined sharply, marriage rates also declined. Based
on the Vital Statistics of the Ministry of Health, Labour and Welfare (MHLW), Figure 2a
shows the average age of the first marriage for males and females, which rose by about
3 and 4 years, respectively. Another major trend in marriage in Japan is a rise in the
population fraction of people who have never married during their life-time. Figure 2b
shows that about a quarter (25%) of males have never married by age 50, which is a rise
from less than 5% in the early 1980s. The fraction also rose for females, from less than
5% in the 1980s to about 14% in 2015.” These trends in fertility, old-age dependency
rates and marriage affect the size of households and their sources of income that we will

discuss in section 4.

Macro economy: Next, we briefly describe trends of the macro economy and labor

market in Japan over the last three decades that households faced during this period.

8See for example, Braun and Joines (2015), Kitao (2015) and Imrohoroglu et al. (2016) for quantitative
analysis of the demographic transition and its effects on macroeconomic conditions and fiscal sustainability
in Japan.

9According to the Japanese Census data, 47.1% of males and 34.6% of females aged 30-34 had never
been married in 2015, a sharp increase from 1985 when the rates were 28.2% and 10.4% for males and
females, respectively.



Figure 3 shows the level of GDP, in aggregate, per capita and per working age (age
20-64), where levels are normalized to those in 1980.

Output grew rapidly during the economic boom of the so-called “bubble period” from
the late 1980s to early 1990s, driven by a rapid and sharp rise in the price of financial
assets and real estate. As shown in the right panel of Figure 3, the GDP growth rate
was around 4% and even above 6% in some years during the period. Growth, however,
plummets into a negative zone by the early 1990s. The economy had not fully recovered
to its pre-bubble level when the financial crisis hit the U.S. economy and spread around
the world in 2007. The GDP growth rate has remained below 2% since then. Part of the
recent decline in aggregate GDP is also explained by the change in the demographics and
a decline in the size of the working population. Growth rates of GDP per working-age
population therefore lie above that of aggregate GDP and GDP per capita.

With the burst of the financial bubble, the unemployment rate started to rise, as
shown in Figure 4a. The unemployment rate, however, did not return to the level of the
early 1990s or even to the pre-bubble period of early 1980s. It continued to rise until the
early 2000s, even after a moderate economic recovery. Various structural changes in the
economy can be attributed to the chronic rise in unemployment observed after the 1990s.
Teruyama (2010), for example, shows that the trend increase is explained by a rise in the
flow rate from employment to unemployment and that the decomposition analysis points
to the importance of an increase in the number of non-regular (hiseiki) workers, whose
job is less stable and who are more likely to be laid off.

The inflation rate peaked at above 20% in the early 1970s as the world economy was
hit by the first oil shock. Inflation started to stabilize in the 1980s before it began to
rise from nearly 0% to 3% during the bubble period, as shown in Figure 4b. Stock and
land prices rose sharply in the late 1980s, at a rate well above the inflation. Land prices
increased by about 150% relative to their level in 1980 and the rise was more significant
in the Tokyo metropolitan area, as indicated in the bottom two panels of Figure 4.

Figure ba shows that the short-term policy rate of the Bank of Japan was set at above
8% in the early 1980s to combat inflation from the oil shocks, and it declined quickly to
slightly above 2% in the late 1980s. The decline in the interest rate also fueled lending
and real estate investment before the period of financial bubble that followed. The Bank
of Japan started to tighten money supply and the rate was raised up to 6% in early 1990s.
Upon the burst of the bubble, the Bank of Japan reduced the short-term interest rate
target quickly and it has been close to zero percent since the mid-1990s. The yield curve

has also flattened during the last 25 years and the interest rate on 10-year government



bonds declined to around 1% in 2015, as shown in Figure 5b.

Labor market: In this section we describe some trends in the labor market in Japan
over the last three decades. Figure 6 shows the employment rate, defined as the number of
employed individuals divided by population, for male and female across age groups since
1980. The data is based on the Labor Force Survey (LFS) available from the website
of the Statistics Bureau. The profiles are inverse U-shaped, rising in the 20s and falling
gradually after age 50s. The profile has not changed much for males, though employment
rates declined slightly since 1980 among young and middle-aged individuals. For females,
there has been a significant increase in employment rates across all age groups. They
increased most significantly in the group aged 25-34, rising from about 45% in 1980 to
above 70% in 2015. There has also been a large increase in middle and old age groups,
though the employment rate above age 65 has not changed as much.

At the same time, the potential labor force in Japan became more educated and skilled
as shown in Figure 7.'° The college entrance rate rose from below 40% in 1990 to above
55%. Although there is not much difference between male and female, more women than
men enter a two-year college, and their rate of four-year college entrance is lower than
that of men. This difference has shrunk over the last few decades, as shown in Figure 7h.

As discussed above, the fraction of workers working as irregular (hiseiki) employment
rather than as regular (seiki) employment has increased since the 1980s. The former
consists of contingent workers and part-time workers, who typically receive lower salaries
and face less job security than regular workers. They also tend to have a limited coverage
under social security programs provided through and subsidized by employers including
the public pension as well as health and long-term care insurances.

As shown in Figure 8a, the number of irregular workers increased rapidly after 1985,
based on the data of the LF'S. The share of irregular workers has been always much higher
among female than male as shown in Figure 8b, but the share for male also increased and
has, in fact, more than doubled since the late 1990s.'!

Another trend of the labor market in Japan is a steady decline in the self-employment
rate, which fell from about 17% of all workers in 1980 to less than 9% in 2015, as shown in
Figure 9. The average age of self-employed workers has been rising, and the demographic

trend implies a further decrease in the number and fraction of self-employed individuals

10The data is based on the Report on School Basic Survey of the Ministry of Education, Culture,
Sports, Science and Technology.
1 The figure shows the fraction of irregular workers among all employed workers.



during coming decades.

3 Data Source and Definition of Variables

In this section we will first describe in detail our data source, the National Survey of
Family Income and Expenditure (NSFIE), and its characteristics. We will then present
definitions of the key variables of earnings, income and wealth that we compute from the
NSFIE survey responses.

All variables are deflated by the consumer price index (all items except fresh food)
using 2015 as the base year. The household head is identified in the survey as the self-

reported “main earner” (setainushi) of each household in the database.

3.1 NSFIE Data

The NSFIE is conducted by the Japanese Statistics Bureau of the Ministry of Internal
Affairs and Communication (MIC). The survey started in 1959 and has collected data
every five years. In this article, we use data from seven survey years which are available
upon request from the MIC: 1984, 1989, 1994, 1999, 2004, 2009 and 2014. We do not
top-code or trim the data in any particular dimension and we use all the samples in the
analysis with the sample weights, except for a small number of samples with inconsistent
and missing data.'?

The NSFIE collects yearly data on household income, earnings, as well as financial and
real assets and liabilities. Consumption data are also available, but respondents report
expenditures of consecutive three months from September to November only. Therefore
they do not represent annual consumption of households and are not directly comparable

with annual data of earnings and income that we use in our analysis.'®> The NSFIE is not

12More precisely, we exclude about 30 samples whose reported total wealth does not match the sum
of the amount in asset items. There are also a small number of paired samples with identical household
identification numbers in 4 survey years from 1984 to 1999 (246 pairs of samples in 1984, 414 in 1989,
449 in 1994 and 546 in 1999), whose employment status changed during the three-month survey period.
We drop and exclude one of the two for each pair in the analysis.

In the NSFIE, some households report only the total income but fail to report the breakdown of
income items including items we include in the definition of earnings. Those households are included in
the analysis of income and wealth, but not earnings. The numbers of such households are 1,505 in 1984,
2,917 in 1989, 2,340 in 1994, 2,573 in 1999, 4,255 in 2004, 4,038 in 2009 and 4,405 in 2014.

13The NSFIE includes both monthly earnings (income) and annual earnings (income). However, since
the periods of the monthly earnings (income) are also restricted similarly to consumption expenditures,
we focus on annual earnings and income.



a panel data of households and cannot be used to analyze households’ mobility as may be
done with panel data sets such as the PSID or the National Longitudinal Surveys (NLS)
in the U.S.

The NSFIE has a very large sample size, compared to other household surveys, with
55,000 to 60,000 households in each survey year. In 2014, for example, samples were taken
from all 791 cities in Japan as well as 212 out of 929 towns and villages. 4,696 sample
districts within cities, towns and villages are chosen and 12 households (11 multiple-
member households and 1 single-member household) are surveyed in each district. The
NSFIE collects data on one-person households and multiple-person households separately.
In 2014, for example, the NSFIE sampled 58,300 households including 4,800 one-person
households.'*

Other sources of micro data in Japan include the Family Income and Expenditure Sur-
vey (FIES), the Keio Household Panel Survey Data (KHPS), the Comprehensive Survey
of Living Conditions (CSLC), the Survey on the Redistribution of Income (SRI) and the
Japanese Study of Aging and Retirement (JSTAR). The FIES is similar in name to the
NSFIE, but the objective of the former is to track a monthly movement of income and
expenditures of a smaller number of households nationwide, collecting monthly data on
consumption expenditures, income and earnings since 1953. The FIES also has informa-
tion on household wealth, but these questions were included only after 2002. The sample
size of the FIES is about 9,000, significantly less than that of the NSFIE, and the small
sample size makes the survey unideal for cross section analysis. The KHPS is a panel
survey that was started in 2004 with 4,000 households and 7,000 individuals and poses a
similar issue as the FIES in that sample size is not large enough for analysis of the entire
population. The CSLC is a household survey and covers items similar to the NSFIE.
About 40,000 households are surveyed with questions about income and saving. Unlike
the NSFIE, it does not ask questions about expenditure items. The SRI is focused on
household gross income and net income after payment of taxes and receipt of transfers.
The JSTAR is a panel data set focused on the elderly population in Japan. The survey
started in 2007 and aims to be comparable to the Health and Retirement Survey (HRS)
in the U.S. and the Survey of Health, Ageing and Retirement in Europe (SHARE) in
Europe.

There are also comprehensive surveys conducted on earnings and employment in

14The Ministry of Internal Affairs and Communications, which handles the NSFIE, announced in
October 2018 that they would increase the number of single-member households three-folds in future
surveys starting in 2019, which reflects a recent rise in the number of single-member households in the
population.
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Japan. The Basic Survey of Wage Structure (BSWS) is an establishment-based survey
of earnings of employed workers, which surveys about 78,000 establishments that hire at
least five individuals and provides detailed information about employees and their wages.
The BSWS does not cover individuals working at small firms or self-employed individuals.
The Employment Status Survey (ESS) is a survey of households focused on employment
status. Unlike the NSFIE, these surveys do not have information about non-wage income
or wealth and do not allow researchers to compute joint distributions of earnings, income
and wealth.

There are several issues and characteristics about the NSFIE that should be kept in
mind for the remainder of this paper. First, as also mentioned above, unlike the PSID or
the NLS in the U.S., the NSFIE is not a panel and does not follow the same households
over time and it is not designed to study mobility of households across earnings, income
and wealth groups over time. Second, there is no survey question about educational back-
ground or skills of household members. For employed household heads or spouses, there
is no information about the type of employers or occupations. Therefore distributional
analysis based on such dimensions is not possible.

Third, the unit of the survey is a household. Households provide detailed information
about household earnings, income and wealth, as well as information about earnings and
income of household heads and spouses, respectively. Earnings and incomes, however,
earned by the rest of the household members are lumped together. Therefore the survey is
not an ideal data source for an analysis of earnings and income of individuals. Studies such
as Piketty (2014), Guvenen et al. (2019) and Guvenen et al. (2018) use administrative
data based on individuals’ earnings and other sources of income and our study differs
from them.

Fourth, as mentioned above, although the NSFIE collects information on household
consumption, the survey is conducted in three autumn months of the year, September,
October and November (only October and November for one-person households) and
focuses on expenditures in these months. Consumption typically has strong seasonal
fluctuations with much spending occurring at the end and beginning of the year as well as
around the beginning of a Japanese fiscal year in April and the NSFIE data is not suitable
for analysis of annual consumption and the data are not comparable to annual earnings
and income data. Therefore we do not study the consumption data of the NSFIE in this

paper.'?

15See Unayama and Ohno (2017) for more on the consumption data of the NSFIE. They make attempts
to impute annual consumption of households based on the NSFIE expenditure data and characteristics

11



Fifth, the NSFIE excludes some samples having particular characteristics. For exam-
ple, it does not include households operating restaurants and inns on the same premise as
their residence or households of foreigners. Also excluded are various types of one-person
households: persons under 15 years of age, students and institutionalized individuals in

prisons, reform institutions and hospitals, etc.'6

3.2 Definition of Earnings, Income and Wealth

In this section we present the definition of the three variables analyzed in the paper;
earnings, income and wealth, which are each computed for households based on the NSFIE
data.

The NSFIE collects information on earnings and income, respectively, in three cat-
egories: (i) household head, (ii) head’s spouse and (iii) the rest of household members
summed together. After 1994, the sum of other household members’ data is divided into
total earnings (and income) of household members below and at-and-above age 65. In
computing household statistics, we sum up the numbers of all household members in these
three categories. We also compute per adult equivalized values using the OECD scale.

Total income of a household consists of five sources of income: pre-tax labor income,
capital income, business income, transfers and other income. Labor income includes
annual earnings from a main job and other jobs that each household member holds.

Capital income is a sum of annual interest and dividend income earned on assets
including deposits, stocks, bonds and insurance, and income from renting real estate and
land.!” Business income includes income earned from agriculture, forestry and fisheries
and other businesses.

Transfer income is the sum of public pension and survivors’ benefits, corporate pension
and individual pension payments and remittances from family members. Other income
includes annual income from other sources such as child-care benefits from the government,
in-kind consumption and in-kind benefits provided by employers.

Our definition of income is the sum of all the five items. Earnings are defined as
the sum of labor income and business income. Although presumably small, it is possible

that some part of business income is earned not by the means of labor but in other ways

of each household, also using the Household Consumption Survey (HCS).
6For more details about excluded households, see

17Capital gains from sales of financial assets such as stocks are not included in capital income. Income
from capital gains is not explicitly included in the survey questionnaire.

12
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such as investment, which by definition should be included in capital income. Kuhn and
Rios-Rull (2016), for example, impute a fraction of business income included in earnings
as 86 to 93 percent. We include all business income in the definition of earnings, but
assigning some fraction to other sources of income such as capital income would not affect
the analysis in any significant way because business income is small in Japan and it is
much less than in the U.S. as reported by Kuhn and Rios-Rull (2016), for example, using
the SCF data.

Household wealth is computed as the sum of financial assets. Our definition of wealth
does not include real assets such as housing and land. Accordingly we exclude debt

8 Financial assets consist of bank deposits,

associated with purchases of real estate.!
corporate and government bonds, stocks, trusted assets (in loans, stocks, bonds and
cash), cumulated payments for life insurance and casualty insurance and other types of
deposits.

Net wealth is computed by subtracting debt owed by each household from gross assets.
The household debt consists of outstanding non-real estate loans including credit card
loans for purchases of durable and other goods, education loans, loans from relatives and

acquaintances, outstanding loans through cashing services, and other types of loans.

3.3 Summary Statistics

Table 1 reports summary statistics for our NSFIE data. Our analysis is based on seven
surveys, in every five years from 1984 to 2014. The sample size in each year ranges from
55,000 to 60,000 households. The weighted fraction of one-person households increased
from 17.6% in 1984 to 23.2% in 2014. The average size of households monotonically de-
clined over the three decades, falling from 3.35 members in 1984 to 2.56 in 2014, reflecting
the decline in marriage and fertility rates during the past four decades since the 1970s
and an increase in the number of retirees, who tend to live in a household with fewer
members.

The fraction of married household heads has been falling from 77.7% in 1984 to 67.9%
in 2014. During the same period, marriage rates declined sharply as also discussed in
section 2. The number of workers in each household has declined since the 1980s, driven
by a rise in the number of retirees. Figure 10 displays the average household size by age

group of household head in each survey year, showing a trend of declining household size

18We may include real assets in a future version using a separate data set of the NSFIE that includes
real asset information. The information, however, is available only after 1994.
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across age groups during the last few decades.

The fraction of households with a female head increased over time, from 12.6% to
20.1%, as shown in the middle section of Table 1. The rise is accounted for by a rise in
the number of households headed by elderly female aged 65 and above.

As discussed in section 2, there was a steady increase in female labor force partic-
ipation rates during the survey periods. The fraction of households in which a spouse
of a household head works increased from 46.8% in 1984 to 59.3% in 2014, as shown in
Table 1.

Table 1 also reports the distribution in employment status, which is based on the
occupation indicator (shokugyo fugo) assigned to household heads by the Ministry of In-
ternal Affairs and Communications. Employees include employed workers in both private
and public sectors, and both regular and irregular workers. Self-employed workers include
merchants and craftsmen, firm owners, workers in agriculture, forestry and fishery sectors,
corporate managers, and freelance workers.

The fraction of self-employed workers fell from 27.3% in 1984 to 14.2% in 2014. Part
of the decline is explained by a rise in the number of retirees but there was a decline in
self-employment rates across age groups, as shown in Figure 11. Self-employment rates
fell most significantly among households in their 30s to 50s.

Figure 12a shows the fraction of the households whose heads are employed. The
employment rate increased since 1984 across age groups and the rise is most significant
among those in their 50s and 60s. Adding the self-employed to the employed, however,
as shown in Figure 12b, the trend is less obvious due to a decline in the self-employment
rate. The total participation rates are lower in recent years among households aged above
65, compared to 1980s.

As shown in the bottom rows of Table 1, the fraction of households with non-working
heads increased rapidly from 8.6% in 1984 to 32.8%. Among households aged below 65,
the non-participation rate increased from 3.3% in 1984 to 6.3% in 2004, but declined
thereafter, reaching 4.3% in 2014. Unemployment rates show a somewhat similar trend
as shown in Figure 4 in section 2.

Figure 13 plots the age distribution of household heads in our NSFIE dataset in 1984,
1994, 2004 and 2014. In 1984, the peak of the age distribution of our household samples
is in their late 30s, which consists of the first baby boom generation born immediately
after World War II. By 2014, most baby boomers are in their late 60s and many have
reached the normal retirement age of 65 and started receiving public pension benefits.

The second baby boomers, born in the early 1970s, are in their 20s in the 1990s and
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should have started working, though not all will appear immediately in our samples as
household heads. The rise in the number of households headed by this generation starts

to be seen in 2004 and becomes more visible in 2014.

4 Analysis

4.1 Summary of Inequality: 1984-2014

Figures 14, 15 and 16 show histograms of earnings, income and wealth in selected survey
years. Histograms for each variables shifted over time, but the overall characteristics
have not changed and difference across three variables remain the same: the distribution
of earnings and income is hump-shaped with a large number of zeros for earnings. The
wealth distribution has a peak at zero and a long tail.

Figure 14 shows that the fraction of households with zero earnings has increased over
time. In 2014, for example, over 35 percent of households report zero earnings, an increase
from 10% in 1984. A large part of the increase is accounted for by a rise in the number
of retirees. Even though many households earn none, they likely have transfers or other
income sources such as pension benefits and asset income. Thus, as Figure 15 shows, the
income distribution is less dispersed than that of earnings with the peak no longer at
zero. Figure 16 shows that wealth distribution is more unequal and strongly skewed than
distribution of earnings and income. This is similar to the difference in distributions of
the three statistics in the U.S. as reported, for example, in Kuhn and Rios-Rull (2016).

Tables 2 to 5 show summary statistics for the three variables of our interest: earnings,
income and wealth (gross and net), respectively, for the seven survey years. As shown in
Table 2, average earnings increased from 1984 to 1994 and have declined monotonically
since then. The path of average income shows a similar trend as shown in Table 3. The
rise reflects growth of the economy and an increase in price and wage levels during the
bubble period as discussed in section 2. The decline after the 1990s is driven by both
a change in demographic composition and a slow-down of the macro economy. Average
wealth, as shown in Table 4, increased almost monotonically from 6.9 million yen in 1984
to 14.1 million in 2014.

The range of Gini coefficients of earnings is 0.39-0.58. It is lower for income at 0.32-
0.35 and higher for wealth at 0.58-0.64. The Gini coefficient of earnings monotonically
rose from 0.39 in 1984 to 0.58 in 2014, a change affected by a rise in the number of retirees

who report zero or very low earnings. Income Gini rose from 0.32 in 1984 to 0.35 in 1999
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and has remained in the range of 0.34 to 0.35 since then. Wealth Gini has also increased
though less mildly than that of earnings, from 0.58 in 1984 to 0.64 in 2014. The ratio of
mean to median wealth also increased from 1.74 in 1984 to 2.07 in 2014, as the wealthiest
households own a larger fraction of the total wealth of the nation.

As shown in the bottom rows of Tables 2 and 3, the three variables are positively
correlated with each other. The correlation between earnings and income declined from
0.88 in 1984 to 0.80 in 2009 and rose to 0.83 in 2014. The correlation between earnings
and wealth fell from 0.33 to 0.13 during the same period. The fall, however, is driven by
an increase in the number of retired households and the correlations among households
aged 25-59 have not declined as much, as shown in the last two rows of Table 2.

Growth rates of earnings, income and wealth from 1984 to 2014, and from 1994 to
2014 at different percentiles are summarized in Table 6. Between 1984 and 2014, earnings
decreased up to the 90th percentile and increased slightly at the top percentiles. Earnings
rose sharply during the bubble period of the late 1980s and the early 1990s. Comparing
the earnings at different percentiles between 1994, after the burst of the bubble, and 2014,
the growth rates are negative in all percentiles.

Income shows a similar trend. The level of income above the 90th percentile increased
between 1984 and 2014, but comparing between 1994 and 2014, income declined at all
percentiles by 16 to 23%. For wealth, the level decreased up to the 20th percentile since
1984 but it increased in the rest of the distribution and it rose by more than 100% above
the 70th percentile. Between 1994 and 2014, the growth rates are lower across percentiles,
but unlike earnings and income, the wealth increased above the median and rose by 19-
27% for those above the 70th percentile.

Figure 17 shows trends of earnings, income and wealth at different percentiles. Income
and earnings exhibit a rise in levels during the bubble period of the late 1980s and early
1990s, but the change is mostly visible among households at higher percentiles. Earnings
at the 40th percentile show a major decline after 1999, and demographic aging and a rise
in the number of retirees partly explain this trend. The wealth level shows a monotonic
increase at the upper half of the distribution. A major increase is observed at the very
top of the distribution.

Lorenz curves for the distribution of earnings, income and wealth for 1984 and for 2014
are shown in Figure 18. The income Lorenz curve lies above that of earnings because
income is more equally distributed than earnings. The Lorenz curve of wealth lies to
the right of the other two curves (except for the lower end in 2014) because the wealth

distribution is much more skewed than the other two. This pattern has remained the same
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since 1984, though the earnings Lorenz curve shifted downwards with a larger fraction of
households with zeros because of the demographic aging and an increase in the fraction
of retirees. Figure 19 shows Lorenz curves of each variable in different survey years in
one plot to visualize the time trend of inequality. Consistent with the increase in Gini

coefficients discussed above, the curves shifted to the right in all three variables.

4.2 Rich and Poor: Households Ranked by Percentiles

Tables 7 to 12 show inequality statistics in 1984 and 2014, in which we group household
samples according to the quintiles of earnings, income and wealth, respectively, as well as
the top 10, 5 and 1% of the population.

As shown in Tables 7 and 8 on earnings, households in the top quintile earn 2.1 to
2.7 times the average and the top 1% earn 4.5 to 6.4 times the average. The tables
also report the decomposition of the sources of income for households in each earnings
quintile. As explained in section 3.1, some households fail to report the breakdown of
their total income and these households are excluded in the computation of the sources of
income in all tables. Households with low earnings have a large fraction of their income
from transfers. For example in 2014, they earn 91% of income from transfers, while those
in the highest quintile receive only 2.9% of income from transfers. The share of capital
income is high among households at the top 1%, standing at 31% in 2014, for example.
The average share of capital income has decreased since 1980s, reflecting a fall in returns
from financial assets.

Income is less concentrated than earnings. Households in the highest quintile receive
1.9 to 2.1 times the average income. The top 1% receive 4.4 to 5.0 times the average. The
average income of the top quintile increased from 11.5 million yen in 1984 to 14.3 million
yen in 1994, and declined thereafter, reaching 11.6 million yen in 2014. The average age
of households in the top 20% of income increased from below 50 in 1984 to 54.0 in 2014.
The majority of households in the lowest income quintile are one-person households.

Figure 20 shows the share of income earned by households in the bottom and top
quintiles and top 1% between 1984 and 2014. The share of the bottom 20% has not
changed much and stayed in the range between 6 and 7%. The share of the top 20%
increased from less than 39% in 1984 to above 41% in 2014. The share of the top 1%
increased slightly but almost unchanged and remained in the narrow range of 4.4% and
5.0%. Unlike in the U.S., where the income grew the fastest among top earners since
the late 1980s until the financial crisis of 2007-2008 (Kuhn and Rios-Rull (2016)), the
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share of the top earners in Japan remained almost unchanged during the post-bubble
period. The finding is consistent with Moriguchi and Saez (2008) and Moriguchi (2017),
who compared historical concentration of income at the top tail of the distribution and
emphasized different experience between the U.S. and Japan during the past decades, due
to factors such as the scheme of extremely high executive compensations in the U.S.*

Wealth is much more concentrated at the top tail than earnings and income, as we
have already seen in statistics such as the higher mean-to-median ratios in Table 4. Those
in the highest quintile hold 3.0 to 3.2 times the average wealth and the top 1% own 9.3 to
10.3 times the average. The average age of households increases at higher wealth quintile
except for the lowest quintile. In 2014, for example, the average age is 52.1 years old
in the second quintile and 64.8 years old in the top quintile, implying that the elderly
households are the majority in the quintile and they are wealthy on average. The fraction
of married household heads also increases in wealth.

Figure 21 shows the share of wealth held by households in the bottom and top quintiles
and top 1%. The share of the poorest 20% started low at 1.2% in 1984 and declined even
further thereafter, reaching 0.3% in 2014. As we will discuss below in section 4.4 and
in Table 25, the fraction of households with zero wealth increased from 5.5% in 1984 to
11.0% 2014, contributing to a decline in the share of wealth held by households in the
lowest quintile, as well as an increase in wealth inequality of the population during the
last three decades. The share of wealth held by the richest households increased sharply
from 1984 to 1989 but declined dramatically after the burst of the financial bubbles. The
share held by the top quintile rose from 61% in 1999 to 65% in 2014. The share of the
top 1% continued to decline until 2004 and rose slightly thereafter.

Although the wealth is highly concentrated at the top, we note that the degree of
concentration is milder than in many other developed countries. As shown in Figure 21c,
the wealthiest 1% held 10.3% of the entire wealth in 1984 and the ratio came down
to the same 10.2% in 2014 after changing between 9 and 14% during the past three
decades. According to Balestra and Tonkin (2018), a study of wealth distribution across
OECD countries, the top 1% households own 42.5% of the total wealth in the U.S.,

YMoriguchi (2017) studies the long-term trend of income inequality in Japan and presents detailed
analysis of not only the top tail but also the bottom tail of the income distribution. She argues that
rising income inequality since 1980s in Japan is characterized by rising relative poverty and further im-
poverishment of low-income households, concentrated among those headed by the elderly, single mothers,
irregular workers and individuals not in the labor force. As discussed below, our finding that rising wealth
inequality is explained not only by demographic aging but also by a rise in the relative size of households
with zero or little wealth is in line with her findings that the poor has become even poorer during the
last few decades, contributing to a rise in overall inequality.
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23.7% in Germany, 18.6% in France, and 20.5% in U.K. Some other countries have lower
concentration, such as Australia at 15.0%, Italy at 11.7% and Greece at 9.2% but all
OECD countries with reported statistics show higher concentration at the top 1% than

in Japan, except for two countries, Slovak Republic and Greece.

4.3 Joint Distribution

One of the benefits of the NSFIE compared to other data sources is that it provides
information about all of earnings, income and wealth of the same households and enables
us to study their joint distribution.

Tables 13 to 16 display joint distribution of earnings and wealth for the entire popu-
lation in the first and last survey years, 1984 and 2014. We partition the population into
deciles of earnings and wealth, and indicate the average earnings, income and wealth of
households in each of the 100 (= 10 x 10) bins. Typical households are at the median of
the distribution, which is between the fifth and sixth deciles of earnings and wealth. Note
that the first rows are combined when there are more than 10% of households who have
zero earnings. For example, the first two rows are combined in Table 13 and four rows are
combined in Table 15 since more than 30% of households report zero earnings in 2014.
Tables 14 and 16 show the percentage of the population in each of the earnings-wealth
decile combinations.

Tables 14 and 16 show positive correlation between earnings and wealth, with a larger
mass in bins on and near the main diagonal. The large mass in the upper right corner,
that represents households who have zero or very low earnings and high wealth are mostly
retired households. There is also a large number of individuals in the bottom right corner,
with the highest level of both earnings and wealth. Tables 13 and 15 also indicate a
degree of correlation among earnings, income and wealth within each decile of earnings
and wealth. In some dimensions, positive correlation is clearly observed, though the
direction is less obvious in others. For example, income tends to rise with earnings deciles
within each wealth decile, or with wealth deciles within each earnings decile. Within
each earnings decile, however, the average wealth does not show a clear trend along the
dimension of wealth deciles. Also, households with high wealth (those in the right-end
columns) are not always earning more than those with lower wealth since many of them
are elderly households who have already exited the labor market.

To isolate the effects of retirees and focus on joint distribution among working-age

households, Tables 17 to 20 display the same joint distributions, but the samples are
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restricted to those aged 35 to 55. This is the group of households that have the highest
earnings but less wealth compared to households of higher ages. As shown in Tables 18
and 20, fewer households are in the upper right corner than in the tables of the whole
population and a larger mass is in the bottom right bin. More households are in the bins

on and close to the main diagonal and earning-wealth correlation is higher within the age

group.

4.4 Dimensions of Inequality: By Age, Employment and Mari-
tal Status and Household Structure

We now examine distribution of earnings, income and wealth by the dimensions that are
critical in understanding the dynamics of household inequality over the last three decades.
Tables 21 to 24 show the levels and concentration of earnings, income and wealth condi-
tional upon various household characteristics including age, employment status, marital

status, and household structure.

By Age: Levels

Levels of earnings, income and wealth as well as Gini coefficients are shown in the upper
section of Tables 21 to 24. To make the trend more visible, age-profiles of levels and
concentration are also displayed in Figure 22. Earnings and income of households increase
in age until about their early 50s and decline sharply thereafter. The profile of wealth
levels shows an increase until around age 60 and becomes flatter, declining slightly in
their 60s and 70s though much less sharply than earnings and income. The net wealth
level is lower than gross wealth among young and middle-aged households but the profile
is similar to that of gross wealth.

As shown in Figure 22a, earnings of working-age households increased across age
groups from 1984 to 1994 during the bubble period, but they declined monotonically
since then. Earning levels of those aged 20s to 50s in 2014 are close to those in 1984.
Income profiles exhibits a similar trend as shown in Figure 22c. The average wealth held
by households significantly increased from 1984 to 1994 during the bubble period across
all age groups and the level has not changed significantly since then, though it fell at ages
between 20 and 50 and fluctuated up and down among older households.

While average earnings and income of households aged 20s to 60s fell rather sharply
from the 1990s to 2010s, their wealth does not exhibit a decline of the same magnitude,

as shown in Figure 22e. There could be different explanations for such outcomes. First,
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if consumption fell more than proportionately to the decline in income, that is, if saving
rates increased, wealth can stay high while income falls. As discussed in section 3, there
is limitation with the consumption data of the NSFIE to verify the hypothesis, because
expenditure data are collected only in three particular months of a year rather than the
entire year. Unayama and Ohno (2017) combined the consumption data of the NSFIE
with data of another survey and estimated annual consumption of households. They argue
and show that the saving rates in fact fell across age groups since the 1990s.

Second, households may have other sources of income that are not reported in the
NSFIE, but added to their accumulated wealth. In particular, there is no survey question
that explicitly asks about bequests from parents or other relatives, which may in particular
explain the small change or a moderate increase in the wealth level of households above
their 50s since 1994. Third, disposable income could increase even if income falls, for
example, if income tax rates decline or other expenditures fall. Income tax rates, however,
changed in both directions over the last few decades and increased moderately during the
last decade.?

Lastly, different wealth levels may be due to cohort effects. Households aged 50s and
60s in the 1980s spent most of their career when the Japanese economy was still growing
from a highly underdeveloped level, and may have been unable to accumulate enough
savings. Later cohorts enjoyed higher and faster-growing earnings during their prime
working years. Such cohort effects can partly be seen in the wealth profiles by cohort in

Figure 34, that we discuss in section 4.10.

By Age: Inequality

Right panels of Figure 22 show the trend of inequality within age groups in the three
variables. As shown in Figure 22b, Gini coefficients of earnings increase over the life-cycle,
rising from around 0.25 in their early 20s to around 0.4 in their mid-50s. Thereafter, the
Gini increases more sharply but the rise in later years of a life-cycle is due to waves of
households exiting the labor force or changing work hours and employment types starting
in their late 50s and 60s, and making a discrete change in their earnings level. As shown
in the last column of Table 24, the average number of workers falls, for example, from
1.80 at age 55-59 to 1.50 at 60-64 and 0.98 at 65-69 in 2014.

20The highest marginal income tax rate fell from 50% to 40% in 1999 and to 37% in 2007 and then
increased to 45% in 2015. The marginal tax rate at the income level of 10 million yen, the rate fell from
35% to 30% in 1988 and increased to 33% in 2007. At 5 million yen, the rate fell from 25% to 20% in
1987 and hasn’t changed since then.
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Gini coefficients of income increase as well until their 60s in all years, but the pattern of
inequality above 65 has changed since 1984. Income Gini of households continued to rise
until their 80s in 1984, but the profile became flatter after 2000, implying that income
is more equally distributed among old-aged households. Gini coefficients even show a
decline after age 65 in 2014.

The change in the trend decline in inequality of wealth among the old is mostly due
to availability of a more comprehensive coverage of public pension benefits. The national
pension system started in 1961 but the coverage was not mandatory until the reform in
1985 made it compulsory for all individuals to be enrolled in the pension system. To
isolate effects of the national pension system, Figure 23 shows Gini coefficients of income
when we exclude public pension benefits from income. Unlike in Figure 22d, there is no
major decline in income Gini coefficients among the old. Gini coefficients continue to rise
even after their 70s and the level of the peaks is at around 0.80 in their 80s except for
1984.

Figure 22f shows that Gini coefficients of wealth among households in their 20s to
60s increased from the 1980s and 1990s to the 2000s and 2010s. As we saw in Table 4,
aggregate wealth Gini increased over time from 0.58 to 0.64 in 2014, but the Gini coef-
ficients by age increased by more, for example, from 0.50 to 0.59 in their 30s. The rise
of Gini coefficients among young and middle-aged households appears to be driven by an
increase in the fraction of households reporting zero wealth, rather than by an rise in the
wealth concentration in the upper end of the distribution. Table 25 shows the fraction
of households who report possession of zero wealth by age between 1984 and 2014. The
fraction of households with zero wealth increased across all age groups since 1980s. The
increase is particularly significant among young households, for example from 4.8% in
1984 to 11.4% in 2009 and coming down to 8.5% in 2014 among households aged 25-29
and from 4.7% in 1984 to 9.8% in 2014 among 30-34. The increase in the relative size of
the very poor will push the Lorenz curve down in the left and increases the value of Gini
coefficients. Sections 4.7 and 4.8 discuss more on the characteristics of households with
low wealth and the trend of the relative poverty.

Greater concentration of wealth in the upper tail of the distribution would also con-
tribute to a rise in Gini coefficients. Table 26 and 27 show the fraction of households that

own wealth greater than 50 million yen and 100 million yen, respectively.?! There was

2INote that the sample size of the wealthiest households, especially those with more than 100 million
yen, is very small and some caution is needed in the interpretation of the results because the fractions
above the high cutoffs and other statistics about these households are based on a limited number of
households.
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a major increase in the fraction of the very wealthy from 1984 to 1989 and the fraction
rose steadily since the 1990s. For example, households with more than 50 million yen
increased from 0.9% of all households in 1984 to 2.5% in 1989 and to 5.5% in 2014. Those
with more than 100 million yen rose from 0.1% in 1984 to 1.0% in 2014. Conditional
on age, the fraction has decreased among middle-aged groups of households but it rose
among older households.

Gini coefficients of net wealth is higher than those of gross wealth since households
in the lower end of the distribution own negative wealth and the distribution is more
unequal. Tables 21 to 24 also show the distribution of the sample size of each age group.
The largest age group in 1984 was that aged 35-39, with 14.2% of samples, and the age
of the largest group increased over time. The largest age group of households in 2014 was
in their late 60s (aged 65-69) with 12.9% of samples. The group aged 35-39 takes up only
6.1% in 2014, less than one half of their relative size in 1984. Therefore, in computing the
aggregate statistics such as average earnings and wealth or Gini coefficients, they tend to

be driven by the characteristics of older generations when we look at more recent data.

By Age: Gini decomposition

In order to decompose changes in inequality into factors associated with demographic
aging, across-age difference and within-age difference, we compute Gini coefficients under
some counterfactual assumptions.?? More precisely, in addition to original Gini coefficients
in the aggregate level reported in Tables 2 to 4, we also compute Gini coefficients assuming
that the age distribution remains unchanged since 1984. The transition of Gini coefficients
computed this way will exclude effects associated with demographic aging. Moreover, we
also compute Gini coefficients assuming that the average level of earnings by age does not
change over time, in addition to the age distribution. The dynamics of this third series of
Gini coefficients represent changes in within-age inequality by removing effects associated
with both demographic aging and different growth experience of average levels across age
groups.

Figure 24 shows the change in the path of the three Gini coefficients for earnings,
income and wealth, respectively. Figure 24a shows a sharp difference when effects of
changes in the age distribution are removed, indicating that most of the rise in Gini
coefficients of earnings in the aggregate level is driven by demographic aging in the last

three decades. This does not, however, imply that the rise in earnings inequality among

22We thank Satoshi Tanaka for suggesting that we analyze the transition of inequality by decomposing
Gini coefficients.
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younger households is trivial. In fact, as shown in Figure 25a, which plots earnings Gini
coefficients of working-age households aged 25-55, inequality in earnings among working-
age households has also increased over the last three decades.

A rise in inequality among the young is mostly explained by a further decline of
earnings among those in the lower tail of the distribution, rather than a further rise
among the rich. For example, a fraction of households aged 25-55 who report zero earnings
increased from 4.2% in 1984 to 7.2% in 2014, though the change during 30 years was not
monotonic. The average earnings in the lower quintiles among the young declined while
those in the upper quintiles rose mildly over the same period.

Figure 24b shows the paths of Gini coefficients for income. As with earnings, removing
effects of demographic aging will reduce the rise in aggregate inequality because age-
dependent Gini coefficients are higher among older households. The gap, however, has
not increased monotonically as in earnings and has somewhat stabilized since the late
1990s. As shown in Figure 25b, earnings Gini coefficients declined sharply among the old
while those of the young mildly increased but remained in a narrow range, which together
affect and determine net changes in the level of Gini coefficients in the aggregate level.

Lastly, Figure 24c¢ shows wealth Gini coefficients under alternative assumptions. In-
terestingly, without effects of age distribution, inequality would rise more sharply. This
is because age-dependent Gini coefficients increased among the young more sharply, as
we saw in Figure 22 and as shown in Figure 25c¢, which displays the movement of the
Gini coefficients in two age groups. Without aging effects, Gini coefficients would weigh
a sharp rise in inequality among the young by more relative to the path of original Gini
coefficients. When we also exclude effects of across-age inequality, Gini coefficients would

be lower since inequality of average wealth across age groups was less severe in 1980s.

By Employment Status

The middle section of Tables 21 to 24 show the average level and concentration of earnings,
income and wealth by employment status.

As we discussed in section 3.3, there has been a rapid decrease in the number of self-
employed households. The fraction of self-employed workers in the population fell from
27.3% in 1984 to 19.3% in 1994, 16.8% in 2004, and 14.2% in 2014. As shown in Figure 11,
a sizeable decrease occurred at young to middle ages during the last three decades, while
the self-employment rate among the old has not changed much or even increased slightly
as the cohort with a large number of self-employed households aged.

Self-employed households tend to hold more wealth than employed households. In
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1984, for example, the average wealth of self-employed households is 9.2 million yen while
the wealth of employees is 5.7 million yen and that of non-working households is 8.0 million
yen. The wealth of the last group increased over time, reflecting a rise in the fraction
of the elderly who are out of the labor force and tend to have higher wealth. Figure 26
shows the wealth profiles by employment type in 2014 and indicates that wealth increases

over the life-cycle and until the early 60s, irrespective of their employment status.

By Marital Status and Number of Workers in Households

The third section of Tables 21 to 24 shows how earnings, income and wealth differ by
marital status of household heads and a number of workers in each household. The
fraction of households with a married head declined from 78% in 1984 to 68% in 2014. At
the same time, the average number of workers in a household also decreased from 1.72 for
the married 0.94 for the non-married (1.55 on average) in 1984 to 1.44 and 0.72 (1.21 on
average) in 2014. Married households earn more than non-married households and this
is the case even when controlling for the number of workers in the households. In 2014,
for example, the average earnings of married households are 4.6 million yen and that of

non-married households are 2.0 million yen.

By Household Structure

In terms of the household structure, as shown in the bottom section of the tables, about
one fifth of households have just one member and the fraction of one-person households
increased from 17.6% in 1984 to 23.2% in 2014. Among households with multiple members,
the percentage of households with children aged 16 and below decreased dramatically, from
50.8% in 1984 to 24.5% in 2014. This change is explained by a decline in fertility rates
that continued since the early 1970s and a rise in the population ratio of the elderly.
The number of households with a member aged 65 or above increased from 20.7% of
the population in 1984 to 35.5% in 2014. One-person households report lower earnings,
income and wealth than households with two or more members, which of course is not
surprising given a larger number of workers. One-person households, however, also have
higher Gini index in all three variables than multiple-person households, implying that
there is a greater degree of heterogeneity and among them. Among two-or-more person

households, those with heads aged 65 and above own the largest amount of wealth.
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4.5 Adult Equivalent Profiles

Tables 21 to 24 above showed a declining trend in household size, not only in the popu-
lation average, but also conditional on age and especially among households in their 30s
to 50s. The average household size of those aged 40-44, for example, fell from 4.2 in 1984
to 3.4 in 2014. The number of workers in the household declined over the same period,
though the change is much more moderate compared to the size of the household. The
average number of workers aged 40-44 was 1.6 in 1984 and 1.5 in 2014. Since the number
of household members varies across survey years, in order to study changes in household
variables without the effects of time-varying household size, we compute equivalized val-
ues of the three statistics using the OECD equivalence scale. More precisely, we assign
a value of 1.0 to the first adult household member, 0.7 to each additional adult aged 20
or above, and 0.5 to each child below age 20 and compute per adult equivalent values of
each variable for each household.

Table 28 shows the trend in average and median levels of equivalized per adult values
of earnings, income and wealth and Gini coefficients. The decline in the level of earnings
and income since the peak in the 1990s is milder in per adult levels than in household
levels because of the decline in household size over the last few decades. The rise in the
average wealth since 1984 is also milder with equivalized values. Gini coefficients for both
household and per adult variables changed in a similar fashion.

Figure 27 shows life-cycle profiles of equalized per adult variables using the OECD
equivalent scales. Given the decline in the average size of households, there is not much
decline in earnings and income levels since 1990s, which was observed in the profiles of
household variables. The rise in wealth is milder in per adult levels. Profiles of Gini

coefficients are similar in household and per adult statistics.

4.6 Individual Profiles (with Limitations)

As discussed in section 3, the NSFIE is suitable for studying inequality across households,
but it is not an ideal data source for analysis of individuals’ earnings and income inequal-
ity. This is because the survey collects individual earnings and income data only for a
household head and his or her spouse but not for the rest of the household members are
lumped together and reported only collectively. For example, we are not able to identify
earnings of an adult, who is a member of a household headed by his parent. Despite this
limitation, we report earnings and income of individuals who are either heads or head’s

spouses in our sample and summarize them in Figures 28 and 29 for males and females,
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respectively.?? As before, we include all samples in the analysis, including ones who re-
port zero earnings or income except for the samples with missing data as explained in
section 3.

Earnings and income profiles of males are similar to those of household heads in
Figure 22, since the majority of households are headed by male individuals. The level is
lower without contributions of a spouse and other household members. The time trend is
also similar to that of households, showing a rise in earnings and income from the 1980s
to the bubble period and falling thereafter, although the decline after 1990s is milder in
the male individual data.

Female profiles are very different from those of males or households. Their level is
significantly lower in both earnings and income. Over the life-cycle, female earnings
decline from the youngest group aged 24 and below to those in their early to mid-30s,
reflecting a large number of female workers leaving the labor force as they marry and give
birth. Earnings start to rise as females begin to return to work. Since 1980s to 2010s, the
timing of the reversal in labor force participation has shifted to later ages in the life-cycle,
and the drop in earnings is less prominent in recent years compared to the 1980s and
1990s. Also distinct from the male and household profiles is the trend of earnings and
income levels of females. They continued to rise in most age groups or stayed at similar
levels even after the bubble period. In fact, earnings monotonically rise from the 1980s to
the mid-2010s among female individuals in their 20s to 40s. The Gini coefficient declined
almost monotonically over time since fewer female individuals report zero earnings or

income in more recent survey years.

4.7 Households with Zero Wealth

As discussed in section 4.2, there has been a steady increase in a fraction of households
who own little financial wealth. We study in this section characteristics of such households
in various dimensions. Table 29 summarizes distribution of households with zero wealth
in dimensions of gender, marital status, employment status and family structure. There
are more households with zero wealth headed by male than those headed by female,
but the fraction of the latter is higher than the fraction of households headed by female
in the entire population. The fraction of non-working households is also larger among

zero-wealth households than in the entire population.

23Using individual earning data of married couples, we also analyzed joint distribution of earnings of a
husband and a wife. Although we did not find a clear evidence of assortative marriage, further analysis
with more comprehensive individual data is needed to make any conclusion.
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In terms of family structure, the fraction of households headed by single males or
females is smaller than those headed by married heads as shown in the bottom section of
Table 29. However, likelihood of reporting zero wealth is much higher among households
headed by singles. Figure 30 shows the fraction of households with zero wealth conditional
on family structure, comparing those headed by married couples and single females, with
and without dependent children.?* Likelihood has increased across all groups but it is the
highest and increased by the most among single females with children.

Figure 31 shows earnings and income of households with zero vs non-zero wealth in
each age group, indicating that those with zero wealth tend to have significantly lower

earnings and income.

4.8 Relative Poverty

In order to assess inequality at the lower end of distribution and quantify the magnitude
of poorness, a measure of relative poverty is often used. It is measured as percentage of
the population below a poverty line. Following the definition of the OECD, the poverty
line is set to one half of median of each variable.

Table 30 shows the poverty line and relative poverty for earnings, income and wealth,
based on household data as well as per adult equivalent data. For earnings, we compute
the poverty line based on the samples aged below 65. Poverty lines follow the trend of
median levels as discussed above, with earnings and income rising until the end of the
bubble period and falling thereafter. Wealth trend is different from those of earnings and
income, and exhibits no major decline since early 1990s. Relative poverty rates, defined
as a fraction of households below poverty lines, increased for household earnings, except
for 2014, and that of wealth also increased nearly monotonically since 1984.

Relative poverty of equivalized earnings, income and wealth shows a similar trend,
though the level is lower than with household-level data. As before, we use the OECD
scale to compute equivalized levels.”” Relative poverty of income increased mildly from
8.9% in 1984 to 10.0% in 2014, and the observation is in line with the findings of Moriguchi
(2017), who studies the trend of after-tax income inequality from various sources.

Figures 32 and 33 show age distribution of households under the poverty lines, based

24Gtatistics of households headed by single males are omitted from the figure, but the fraction for single
males is between those of married couples and single females with children, except for a few data points.

25 As an alternative to compute equivalized values, we also compute relative poverty lines and relative
poverty rates by dividing household-level data by a square root of a number of household members and
main results remain the same.
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on household level data and equivalized data, respectively. For earnings, there are more
households at the lower and upper end of the distribution since these age groups include
households who do not participate or work less intensively. Demographic aging implies
a shift of the age distribution towards the older generations that have a greater fraction
under the poverty line. However, what is driving a rise in relative poverty of earnings over
the last decades is not just demographic aging, but also a rise in relative poverty among
those aged 30-50, as shown in Figure 32a. Figure 32b shows that a number of households
with low income significantly decreased among retirees. Figure 32c¢ shows a rise in the
size of the poor among younger generations, which is consistent with an increase in the
fraction of households with zero wealth, as discussed above.

4.9 Decomposition of Household Wealth

Tables 31 and 32 show decomposition of household wealth by wealth quintiles and top
percentiles as well as by age groups. The Japanese households allocate a much larger
fraction of their wealth to deposits including regular/cash-like deposits and time deposits,
than to bonds and stocks. Wealthier households allocate more of their wealth to stocks.
For example, in 2014, less than 1% of wealth held by households in the lowest quintile
was in bonds and stocks (sum of stock and investment trust, and bond and bond trust)
while the share was as large as 14% among households in the top quintile and 28% in the
highest percentile. Overall, the wealth in the form of stock increased during the bubble
period and declined thereafter.

Tables 33 and 34 show the level of household debt and its breakdown into mortgage
and non-mortgage. Our definition of wealth is financial wealth not including real assets.
Consistently with the definition of wealth, non-mortgage debt is subtracted from gross
wealth held by households in our computation of net wealth. A large part of households’
debt is mortgage. On average, total debt accounts for 38% of wealth (32% for mortgage)
in 1984 and 30% (25% for mortgage) in 2014. The relative size of debt as a ratio to
wealth falls in wealth levels. In the dimension of age groups, households in their 30s own
the highest level of debt relative to wealth since this is the time for many households to

purchase housing on mortgage.

4.10 Cohort Profiles

Figure 34 shows profiles of earnings, income and wealth by cohort, indexed by birth (age-

0) year of each cohort. For earnings, there is not much difference in levels for households in
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their 20s, although we only observe data for more recent cohorts born in 1960s and later.
Cohorts making the largest earnings at each group corresponds to those in a particular
age group during the bubble period of the late 1980s to 1990s. For example, the peak of
earnings at age 50-54 is marked by the 1940-44 cohort in the 1990s.

Figure 34b shows the profiles of earnings for cohorts born after 1960, where each profile
is normalized by the initial earnings level at age below 25 of each cohort. It shows that
the growth of earnings during early to middle phases of life-cycle declined during the last
decades and the profile became flatter. The wealth levels of recent cohorts aged in their
20s and 30s did not change much though wealth at older ages appears to have increased

among more recent cohort as shown in Figure 34d.

5 Conclusion

We have taken seriously the results of the NSFIE survey and examined trends of inequality
in earnings, income and wealth across Japanese households between 1984 and 2014. What
we uncovered by slicing data in different dimensions cross-sectionally and over time is that
it is critical to take into consideration changes at the micro level and within households
as well as changes at the macro level in terms of the demographic transition and business
cycles that occurred during the last few decades. The 1980s and early 1990s were a
time when the Japanese economy experienced a major boom driven by a rise in real
estate prices and stock investment and also when fertility rates plummeted, which lead
to unprecedented demographic aging that Japan is experiencing now. The population
started to decline in 2008, shifting the direction for the first time since the 19th century.
At the same time, marriage rates fell sharply, female labor force participation increased,
and the share of irregular workers rose relative to regular workers, all of which affect the
dynamics of inequality across households.

We find that inequality of earnings, income and wealth increased between 1984 and
2014. The rise in earnings and income inequality is mostly driven by the ongoing demo-
graphic aging since older households tend to have higher inequality. Income inequality
across old-age households fell during the last three decades thanks to a more compre-
hensive coverage of the public pension system. Wealth inequality shows a different trend
than earnings and income. There was a major increase in the fraction of households with
very low assets, which raised inequality among young to middle-aged households.

Average earnings and income rose and peaked during the bubble period of late 1980s

and early 1990s and declined thereafter due to a decades-long economic slow-down and a
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shift of population to the elderly and retirees. Since mid-1990s, the wealth level increased
for households above the median but decreased below the median.

Demographic aging and a rise in old-age dependency ratios will continue for decades to
come. To cover the shortage of workers and raise tax revenues to pay for rising expendi-
tures for the social security system, the government aims to raise employment, especially
among females and the elderly. In the long-run, whether and when fertility rates will re-
cover to a normal level will be critical in the projections of the population and the growth
of the aggregate economy. Much is expected on more proactive and effective actions of the
government, not only to encourage growth but also to remove impediments that prevents
growth. Distribution of income and wealth across households will rely on the effectiveness
of such policies. Importance of examining data across various different dimensions will
remain critical in understanding trends in inequality and evaluating effects of policies that

redistribute among households of different characteristics.
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Table 1: Summary Statistics

Year 1984 1989 1994 1999 2004 2009 2014

Sample size

Total 54,780 59,768 60,339 60,189 60,059 57,059 56,422
>2 HH members 50,721 55,668 55,630 55,180 55,056 52,716 51,768
One-person HH 4,059 4,100 4,709 5009 5003 4,343 4,654
% of one-person HH (weighted) 17.6 % 19.0 % 204 % 23.0% 203 % 21.9% 232%
Demography

Average HH size 3.363  3.244  3.059 2847  2.735 2.642  2.556
Age of HH head 45.4 47.7 49.7 52.0 53.8 55.5 57.6

% of HH head aged > 65 99% 134% 180% 235% 2717% 325 % 389 %
Marital status of HH head

Married T % 766 % T43% T709% 724 % 70.0% 67.9%
Single 223 % 234 % 25.7% 291 % 276 % 30.0% 321 %
Female HH head

% of female HH head 126 % 161 % 183 % 209% 17.0% 189 % 20.1 %
aged < 64 98% 11.3% 11.8% 125% 105% 106 % 10.1 %
aged > 65 28% 48% 65% 84% 65% 83% 101 %
Workers in HH

Average # of workers 1.545 1485 1.451 1322 1.283 1.242  1.207
Whether spouse works 468 % 489 % 531 % 549% 535 % 56.2% 59.3%
# of workers > 3 129% 126 % 128% 106% 96% 88 % 83%
Employment status of HH head

Employee 64.1 % 63.7% 64.0% 59.6% 56.5% 54.6% 529 %
Self-employed 273 % 234 % 193% 168 % 16.8% 158 % 142 %
Not working 86 % 129% 16.7% 236 % 26.7% 296 % 328 %
Not working (aged < 64) 33% 47% 44% 60% 63% 58% 43%
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Table 2: Summary of Earnings Inequality

(Earnings in JPY1,000)

Year 1984 1989 1994 1999 2004 2009 2014
Mean 4,983.8 5,449.7 5,696.4 5,047.5 4,518.3 4,062.5 3,765.1
Median 4,653.9 5,061.9 5,204.1 4,540.9 3,950.9 3,278.9 2,914.6
Concentration

Gini index