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Introduction: the effects of an aging population on income inequality.

* Growing income inequality may be caused by a change in demographic
structure.

* A change in the age structure changes income inequality, even if the mean income
within each age group or age-specific income inequality does not change (Burtless 2009;
Lam 1997).

 Japan not only has the highest aging rate at present, but also the fastest speed
of aging than that of Western countries.

* |[n Japan, income inequality has widened throughout the 1990s and 2000s.
—> The Japanese case can be a leading example.



Problems with using the age of household head for analysis of
income inequality

Many previous studies indicate the increase in income inequality was

caused by the Population ageing IN Japan.(kitao and Yamada 2019; Kohara and Ohtake
2014; Ohtake 2005; Ohtake 2008; Ohtake and Saito 1998; Oshio 2006; Shirahase 2018; Shirahase and Takeuchi

2009)
* The inequality among elderly is relatively high.

* The income inequality within each age group remained unchanged.
* The share of old ages has grown.

Almost studies, however, use age of household head for analysis.
* The age of the household head is dependent on who becomes head.
* |t may differ from structure of actual age of individual.



The ratio of people who remain unmarried and continue to live
with their parents (%)
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* Anincrease in the proportion of
Japanese young adults who
remain unmarried and continue
to live with their parents
(Fukuda 2009; Suzuki 2007).

* The ratio of young adults based
on age of household head would
decline.

* Change in age structure of
household head would be differ
from that of individual age.



Research questions

* The population in terms of the age of household head may become "older’
than the actual age structure.

— a decomposition analysis of the effects of both the age of the household
head and individual age on the change in income inequality.

* These family changes would also affect income inequality.
* Increase in youth who remain unmarried and continue to live with their parents.
* Decrease in the ratio of older people living with their children.

— a decomposition analysis of the effects of family living arrangements on
the change in income inequality among children, young adults, middle-aged,
and elderly.



Data & Method



National Survey of Family Income and Expenditure
(NFSIE)

NFSIE
e Conducted every 5 years by Ministry of Internal Affairs and Communications

* This survey uses personal account book.
* We use the data of 1994, 1999, 2004 and 20009.
e Each surveys contains about 50,000 households.

* The NFSIE, along with the Comprehensive Survey of Living Conditions
(CSLC), is the most used data for studying income inequality in Japan.



Equivalent Disposable Income (EDPI)

Disposable Income (DPI) = Market income + Social Security benefit

- Household'’s tax - social insurance premiums

e Micro simulation model to estimate each household’s tax and social insurance
premiums and calculate disposable income (Tanaka and Shikata 2012)

EDPI = DPI/Vn of household member

* Calculating EDPI for individual income unit

 Whether household or individual ages, the overall index of inequality will be
exactly the same.



RIF-regression

* Re-centered Influence Function (RIF) regressions to decompose the
Gini coefficient (Firpo et al. 2009; Firpo et al. 2018; Fortin et al. 2011; Rios Avila 2019)
RlF(y,Giniy):H%RY—lRY 3 (1-F, ()]
u u
* Estimating the coefficients by regressing the RIF of the Gini coefficient

of income on the characteristic variables.

N
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* A detailed decomposition using the Oaxaca-Blinder decomposition
(Blinder 1973; Oaxaca 1973).



Results of decomposition analysis based on age



Gini coefficient by age of household head and individual age
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For age of household head
The income inequality increase as the age gets older.
Income inequality in old age decreased significantly
from 1994 to 2009.

For individual age
the inequality for the 20s is larger than for the 30s and the 40s.
Getting older does not necessarily increase in income inequality.
Income inequality in old age narrowed slightly from 1994 to 2009.
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Distribution of age of household head and individual age

a. Age of household head b. Individual age
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Effects of baby-boomer and their children

* Twin peaks of age structure are constructed by the generation of baby-
boomer and the second-generation of their children.

 However, the peaks of second-generation baby-boomer cannot be seen in
the figure based on the age of household head.

* Because unmarried person living with their parents increased.

* |n addition, higher income inequality for the 20s was seen in individual age,
because many of them live with their parents. They do not emerge if using
the age of household head.



Table 1 Detailed decomposition analysis of the change in GINI coefficient by age of
household head and age of individual using the RIF-regression method.

- Age of household head Age of individual

Composition Unexplained total Composition Unexplained total

04 | -1.0 5.8 6.8
B 0.1 5.1 5.0
| 1014 | 1.0 0.5 1.4
| 15-19 0.3 0.7 0.5
| 2024 5.8 4.3 6.6 -2.6 9.2
| 2529 | 2.3 0.1 4.1 1.7 2.4
EE 2.0 2.5 -0.4 0.9 1.4
| 40-44 0.2 13.2 -0.2 7.1 6.8
| 4549 | 0.4 1.0 2.0 0.6 -1.4
| 5054 | 6.0 7.6 5.1 2.7 2.5
B 7.0 0.6 6.7 7.2 0.5
| 60-64 | 15.0 6.2 9.5 -11.1 1.6
| 65-69 12.9 3.0 6.5 -13.4 -6.9
| 7074 16.4 -1.0 8.0 -15.8 7.8
| 7579 | 15.7 7.4 8.1 -6.0 2.1
E 14.9 7.6 9.5 5.0 4.5
| cons | 83.5 131.0 1310



Contributions from “age structure”

By age of household head

Change in the age structure is more significant.

By individual age

Change in inequality within each age group is more significant.

* Many young people belong to the older age groups of household head where
income inequality is high.

* The significant decrease in inequality among elderly cancels out the impact of
the increase in inequality within the working-age.

* Using the age of household head causes over-evaluation of demographic
changes.



Changes in living arrangements among children,
working age and old age.



Types of living arrangements

* From 1994 to 2009, income inequality increased for most of the age groups

ulndder 68, while income inequality decreased for the age groups 65 and
older.

* We construct tYpes of living arrangements for each individual age groups
by their marital status and whether or not they live with their family

e Children(aged 0-19): Two parents, Two parents with grand parents, Single parent,
Single parent with grand parents, other.

* Working age (aged 20-64): Single (living alone), Single with parents, Couple, Couple
with their parents, other.

* Elderly (aﬁed 65 and over): Living alone, Couple only, Living with unmarried children,
Living with married children, other.



Decomposition analysis of changes in GINI*1000 using the RIF-
regression method

Children (0-19) Working age(20-64) Elderly (65-)

Composition unexplained Composition unexplained Composition unexplained
g 0.8 -2.7 6.9

0.3 3.3 2.6
Living arrangements -4.1 10.8
0.7

Q)
(0]

N of children(< 18) -0.1 4.7 -0.9

Work types of head -0.3 3.8 5.8 -14.9 21.5

Constant term 3.0 -1.7 -68.5
4.3 9.6 5.3 9.8 9.2 -29.3

GINI 1994 x1000 229.6 263.7 305.4

GINI 2009 x1000 243.5 278.8 285.2

Difference 13.9 15.1 -20.1694
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Conclusion

In the previous studies the increase of aging population mainly account for growing inequality in
Japan (Ohtake 2005, Oshio 2006, Shirahase 2018).

If the age of household heads, population aging is the main factor for the increase in inequality.
Instead, if individual age is used, the change in income inequality within each age group has
substantial effects on the increase in overall inequality.

Because of the increase in young people who do not marry and live with their parents, aging
process of population looks more advanced than actual change.

Decreasing inequality among the elderly is large, which partly offsets the increasing inequality
among the working-age population.

The widening inequality among young adults is caused, to some extent, by the increase in singles
living with parents.

among the elderly, the change in living arrangements contributes to an increase in income
inequality, although the overall income inequality within age has been narrowing.
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Gini coefficient of Japan and selected countries
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Population share(%) and, Gini ( X 1000) and relative Mean of equivalent
disposable income(EDPI:%) by living arrangements among children aged 0-19.
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Population share(%) by living arrangements among working-
age aged 20-34, 35-49 and 50-64 years
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Gini( X 1000) of equivalent disposable income by living arrangements
among individuals aged 20-34, 35-49 and 50-64 years
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Relative mean of equivalent disposable income(EDPI:%) by living
arrangements among individuals aged 20-34, 35-49 and 50-64 years .
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Population share(%) by living arrangements among individuals
aged 65-74 and 75 and over
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Gini( X 1000) of equivalent disposable income by living
arrangements among individuals aged 65-74 and 75 and over
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Relative mean of equivalent disposable income(EDPI:%) by living
arrangements among individuals aged 65-74 and 75 and over

65-74

-k
88 _—

gp— o0

- 74 76
1994 1999 2004
- -Living alone

- -Couple only

75-

8ﬁ/19020

P

/64

1999 2004 2009

- -With unmarried With married
children

children



Results of decomposition analysis by Living
arrangements.



Decomposition analysis of changes in GINI*1000 using the RIF-
regression method

Children (0-19) Working age(20-64) Elderly (65-)

Composition unexplained Composition unexplained Composition unexplained
g 0.8 -2.7 6.9

0.3 3.3 2.6
Living arrangements -4.1 10.8
0.7

Q)
(0]

N of children(< 18) -0.1 4.7 -0.9

Work types of head -0.3 3.8 5.8 -14.9 21.5

Constant term 3.0 -1.7 -68.5
4.3 9.6 5.3 9.8 9.2 -29.3

GINI 1994 x1000 229.6 263.7 305.4

GINI 2009 x1000 243.5 278.8 285.2

Difference 13.9 15.1 -20.1694
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Decomposition analysis of changes in
GINI*1000 using the RIF-regression method

Male Female Male Female Male Female

Compositi unexplain Compositi unexplain Compositi unexplain Compositi unexplain Compositi unexplain Compositi unexplain
on ed on ed on ed on ed on ed on ed

age 02 -84 -18 39 -08 -48 0.0 94 -1.0 -26.7 03 -20.2
Living arrangements 5.9 7.0 5.8 8.6 45 159 55 556 73 59.7 -01 -97

N <08 21 | 26 22> 09 29 07 99 01 -12 14 -02

Own work types 1.0 40 -11 -5.0 3 -2.2 -6.6 -7.6 1.7 113 -6.5 0.8
Constant term 12.1 -2.3 10.1 -31.1 -29.8 38.1
6.3 125 0.2 7.2 69 161 -05 164 82 133 -49 8.8
GINI 1994 x1000 252.4 264.7 229.9 241.4 270.5 300.3
GINI 2009 x1000 271.2 272.2 252.8 257.3 292.0 304.1

difference 18.8 7.5 22.9 15.9 21.5 3.8
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