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There has been a debate about what measurement is most appropriate for measuring

inequality because the classical index does not distinguish between what is fair and

unfair distribution of income. In this empirical study, the “Responsibility-Sensitive

Egalitarian Theory” is applied for the case of Japan. Our paper firstly tracks the

historical evolution of inequalities and concludes that the Japanese accept pre-tax

income inequality because they believe their socio-economic class is determined by luck.

Secondly, illustrating the Unfairness Lorenz Curve by gender shows that females face

more unfairness than males: the pre-tax income of middle-income males increases

slightly compared to the fair-income group from 2010 to 2013. However, the opposite

is true for females in the bottom and middle classes. Considering there already exists

a gender wage gap in Japan, it is necessary to take action to reduce inequality.
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1 Introduction

The question of what kind of index to use to measure income inequality has been de-

bated. In conventional analysis, empirical economists have been interested in actual income

inequality. Often-used classical indexes, for example, the Gini coefficient or Lorenz curve,

that measure inequality assume implicitly that any deviation from the average income is

considered unfair as the measures use the equal income distribution as a reference point for

measurement. There is growing concern about what should be considered a fair distribu-

tion of income in a society. The standard approaches for measuring income inequality and

distribution of income do not properly distinguish between fair and unfair inequality.

In general, we can regard inequality stemming from factors under the control of individu-

als (e.g. hours spent working) as fair, while inequality caused by factors that are beyond the

control of the individuals (e.g. race or gender) are seen as unfair. This assumption is based

on a fundamental moral ideal in Western societies that people should be held personally

responsible for the consequences of their choices (Greenfield, 2011). After the 1990s, French

sociologist, Rosanvallon (1995), pointed out that the trend of emphasizing self-responsibility

rather than mutual help has grown all over the world.
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Mirrlees (1971) sets out a framework in which the ideal of egalitarianism in outcomes

can be reconciled with incentive constraints. Researchers, especially in the field of philoso-

phy have confronted this problem. “Egalitarian Liberalism” by Dworkin (1981a,b), Arneson

(1989) and Cohen (1989) is one example. The idea is to eliminate the impact of luck or mis-

fortune and differences in natural and social circumstances on each person’s welfare. One’s

view as to fairness depends upon whether the cause of inequality is caused by “luck” that

is unavoidable for the person concerned or is the result of “choice”. As above-mentioned

Greenfield (2011) points out, if it is an outcome of one’s “choice,” the person should be

responsible for his/her consequences, whereas inequality caused by environmental factors

should be compensated. This idea is called “Responsibility-sensitive egalitarian theory”

(RSE ), which supports the claim that inequalities resulting from people’s choices are ac-

ceptable. A person’s choice entails his or her responsibility for the choice’s consequences.

Dworkin (2002, 323) advocates RSE by claiming that “it aims to make people’s impersonal

resources sensitive to their choices but insensitive to their circumstances”. In this respect,

RSE decomposes each labour income into “circumstance” and “effort”.

This paper attempts to (i) track the historical evolution of inequalities by using subjec-

tive and objective measures in order to specify the factors that determine whether inequality

is fair or unfair, and (ii) measure and illustrate unfair income distribution in Japan.

The remainder of this paper is as follows. Section 2 explains the historical evolution of

inequalities in Japan. Section 3 gives the employed method for empirical estimation. Lastly,

Section 4 presents the policy implications, conclusion, and a vision for further research.

2 The Historical Evolution of Inequalities in Japan

The topic of inequality and redistribution has been debated also in Japan.

Figure 1: The transition of Japanese pre- and post-tax income Gini coefficient

Source: Survey on the Redistribution of Income 1962-2014, Ministry of Health, Labour and Welfare

As shown in Figure 1, post-tax Gini has been more stable over the last 50 years, whereas

pre-tax Gini has been rising after 1980. It shows Japanese redistribution policy has suc-

ceeded to suppress post-tax inequality.

Table 1 shows the percentage of longitudinal data detailing the transition of status

identification from several waves of “The Public Opinion Survey on the Life of the People”

conducted by the Public Relations Office and Cabinet Office. The survey measures people’s

satisfaction with their present lives over a long period of time. Status identification is a
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subjective evaluation of one’s own social status in society. This is measured by the responses

to the question “Compared to the general public, what do you think is the standard of living

for your household?”. The response options are Upper class, Upper middle class, Lower

middle class, Working class, and Lower class.

Table 1: Longitudinal Transition of Status Identification and Pre-Tax Gini Coefficient.

(%) 1935 1945 1955 1965 1975 1985 1995 2005 2010

Upper class 2.1 0.7 0.2 0.3 1.2 1.9 1.4 0.6 0.9

Upper middle class 18.5 10.6 7.1 12.1 23.4 24.0 25.5 16.8 23.8
Lower middle class 32.2 28.8 34.8 42.7 53.0 47.4 46.8 38.4 47.7

Working class 26.9 32.3 37.7 32.2 16.7 17.5 15.9 25.5 18.9

Lower class 16.3 25.2 18.6 8.8 3.9 5.9 5.8 7.7 5.8
Don’t Know 3.9 2.3 1.6 3.9 1.8 3.3 4.7 11.0 2.8

Sample size 1,232 1,232 2,014 2,077 2,724 2,473 2,490 2,660 772

Pre-tax income Gini 0.451 0.641 0.298 0.299 0.375 0.375 0.441 0.526 0.554

Source: Pre-tax Gini till 1985 is retrieved from Otsuki & Takamatsu (1978) and Mizoguchi (1974).

According to the table, actual income inequality measured by pre-tax Gini coefficient

does not always correspond with class self-identity. More precisely, through the 1950s and

1960s, the percentage of “Working class + Lower class” decreased and the percentage of

“Lower middle + Upper middle class” increased. Eventually, in the late 1970s and early

1980s, around 90 percent of Japanese proudly identified themselves as middle class, though

there were still remained socio-economic inequality and poverty in the society. Between the

post-World War II era (1954) and the end of the Cold War (1991), Japan achieved the so-

called Japanese economic miracle, which brought about the “Japanese-are-all-middle-class”

mentality to the Japanese society. After the bubble collapse in the late 1990s until when the

pre-tax Gini exceeded 0.5 in 2009, most of the respondents answered that they are originally

from the middle class.1 On the other hand, the majority still believed they are in the middle

class and a few people regard themselves as belonging to a higher class.

Considering the information in Figure 1 and Table 1, one can see the widening gap

between pre- and post-tax income has been taking place since the 1980s. It implies that,

even though income inequality increased from the mid-2000s, self-identification has not

changed. From this point of view, Japan’s income redistribution policy has been succeeded

in suppressing actual post-tax inequality and self-identification. If the reference point is

post-tax income, it significantly reduces the Gini coefficient of initial income and does not

change status identification. The same tendency is also retrieved from the results of the

International Social Survey Programme (hereafter, ISSP-2009), which compared the original

and current status identification and found no significant change in the response to the

question “which social class would you say you belong to?” These results indicate that the

Japanese accept pre-tax income inequality.

According to the results of Hashimoto (2018) by using “The National Survey of Social

Stratification and Social Mobility”, inequality has been accepted among the poor by the

results of the response of question “I accept if the gap between the rich and poor is getting

wider” between 2005 and 2015. This also explains that the tendency to accept inequality is

not based on the change of self-identity distribution, but rather on the change of objective

1 In Japan, a greatly inflated bubble in real estate and stock market prices occurred between 1986 and 1991.

in early 1992, the price bubble burst and the economy stagnated.
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social status and how it impacts people’s self-evaluation. This tendency may reflect the per-

ceived causes of inequality such as whether their current social-economic class is determined

by luck or by effort.

3 Empirical Literature

In the previous section, it is explained that the “all-Japanese-are-middle-class” mentality

has remained because people consider their current social-economic class as determined by

luck or effort. This section measures the unfair Gini coefficient using RSE.

Following the afore-mentioned philosophical studies, Betts & Roemer (1999), Page &

Roemer (2001), Roemer (1993), Bourguignon et al. (2007), Cappelen & Tungodden (2007)

and Devooght (2008), among others, are some examples of empirical studies. Alm̊as et al.

(2011) has two objectives: (1) identifying the fair distribution of income by using a general

framework developed by Cappelen & Tungodden (2007) which considers the distinction

between fair and unfair inequalities; and (2) proposing the unfairness Lorenz curve and

Gini coefficients to clarify the fair inequality in Norway from 1986 to 2005. The authors

find that pre-tax income distribution has become unfair when the classical Gini has decreased

in the same period, and post-tax income distribution has become unfair as well due to the

tax system.

This paper continues the work of the Cappelen & Tungodden (2007) by measuring eco-

nomic unfairness. It is assumed that pre-tax income, yi, consists of a function of the respon-

sibility (xRi ) and non-responsibility (xNR
i ) characteristics of each individual i as follows.

yi = f(xRi , x
NR
i ) (1)

The environmental variable that cannot be attributed to the person’s responsibility is

represented by xNR
i (environmental variables); the effort variable that can be attributed

to the person’s responsibility is represented by xRi (effort variables), and the unobservable

determinant is represented by vi and ui. At this time, the labour income function can be de-

scribed as in equation (2). According to RSE, effort variables are affected by environmental

variables. ui is an error term.

wagei = f(xNR
i , xRi (xNR

i , vi), ui). (2)

According to the definition used by Bourguignon et al. (2007), xNR
i is composed of five

variables: two variables regarding the parents’ education level: (1) the average of a parent’s

education level (MPE ) and (2) the difference between a parent’s education level (DPE ), (3)

race (R), (4) place of birth (GR), and (5) father’s occupation (FO). xRi , on the contrary,

is composed of (1) personal education level (S ), (2) an immigration dummy variable (M ),

and (3) employment status (L).

The relative income claim, g(Xi; .), is based on personal responsibility as shown in equa-

tion (3).

g(xRi ; .) =
1

n

∑
j

f(xRi , x
NR
i ) (3)

where n is the total number of observations, and subscripts i and j indicates that the variable

belongs to individual i and j, respectively. For individual i, g(xRi ) is composed only of xRi .

94



World Journal of Applied Economics 2020(1)

Thus, the difference between the current pre-tax income (yi) and the fair income, zi, can be

expressed as follows.

di ≡ yi − zi (4)

In this setup, di illustrates the Lorenz curve based on fair income (hereafter, written

as Unfairness Lorenz Curve). Unfairness Lorenz Curve graphs the differences cumula-

tively from smallest to largest. It allows for a distinction between responsibility and non-

responsibility income variables to determine the implications of a RSE.

L(s;A) =

∑ns
i=1 di

n µ(A)
(5)

where 0 ≤ s ≤ 1. What is impressive is that RSE itself does not consider gender. However,

it is well known that there is gender wage gap: OECD (2017) reports that Japan had a

gender wage gap of 25.7 percent in 2017, which was the third-highest wage gap among the

OECD countries. This paper, therefore, extends RSE to show the result of the Unfairness

Lorenz Curve by gender.

Table 2: Descriptive Statistics

Male

Middle education Higher education
Obs. Mean Std. Dev. Obs Mean Std. Dev.

Parental education (MPE) 1030 3.736 3.989 1638 4.208 3.429
Parental education (DPE) 1030 0.739 3.244 1638 1.723 3.815

Place of birth (GR) 1048 2.637 1.067 1645 2.401 1.081
Father’s occupation (FO) 1048 6.124 4.630 1645 4.449 3.779
Employment status (L) 1048 6.424 4.216 1645 5.352 4.114

Working hours 753 6.466 1.335 1296 6.590 1.205
Age 1048 54.035 13.350 1645 53.066 13.230

Female
Middle education Higher education

Obs. Mean Std. Dev. Obs Mean Std. Dev.

Parental education (MPE) 1046 3.853 3.654 563 5.055 3.375
Parental education (DPE) 1046 1.141 3.547 563 2.092 3.721

Place of birth (GR) 1061 2.454 1.113 565 2.322 1.073
Father’s occupation (FO) 1061 5.263 4.372 565 4.211 3.663
Employment status (L) 1061 8.363 3.803 565 7.616 4.041

Working hours 558 5.582 1.537 341 5.930 1.468
Age 1061 48.830 12.627 565 44.046 12.662

Doshisha University conducted a survey on “Life and Happiness in Regional Areas” from

2010 to 2013.2 The resulting panel data includes information on household income, con-

sumption, work, educational attainment and parental educational attainment. The number

of households covered in the latest wave of the survey in 2013 was 3,206. Table 2 shows the

descriptive statistics of the variables used by gender and education level (S ). Used variables

are MPE, DPE, GR, FO, S, L. The race (R) and immigration (M ) variables are omitted

because the population of Japan is 98.5% Japanese.

2 The design of the questionnaire was made by the author. This data was used because there is not much

data available to make use of the socio-economic background of respondents and their parents.
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The difference by gender can be seen from both the shape and the depth of the curves

in Figure 2 and 3, which measures unfairness.

(a) Female (b) Male

Figure 2: Unfairness Lorenz Curve, 2010

The fact that the female’s curve is not smooth may be due to the “Spouse Tax Exemp-

tion.” It is a special exemption for spouses to reduce the tax burden by deducting a fixed

amount from the income tax imposed on taxpayers who have a dependent spouse.3

(a) Female (b) Male

Figure 3: Unfairness Lorenz Curve, 2013

By reviewing the depth of the curve, firstly it can be concluded that perceived unfairness

among females is more serious than among males. Secondly, the middle of the curve indicates

that the distance between the pre-tax income and the fair income slightly decreased for males

in the middle-class group in 2013, compared to 2010. The opposite is the case for females

in the bottom and the middle class. In the context of existing literature illustrating the

Unfairness Lorenz Curve (e.g. Stavem & Støren, 2016; Hufe et al., 2018), Japanese female

appear to face unfairness and inequality.

3 For eligible couples, the upper limit on the annual salary income of the spouse was increased from 1.03

million Yen to 1.5 million Yen in 2016. This means 380,000 Yen exemption from the wage tax income.
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4 Conclusion and a vision for further research

This manuscript explores unfairness inequality based on the roots in the work of philo-

sophical theory “Responsibility-Sensitive Egalitarian Theory” (RSE ) by following Dworkin

(1981a,b), Anderson (1999) and Cohen (1989).

This paper measures economic unfairness by using the theory of RSE applied to data

collected in Japan from 2010 to 2013. The aims of the paper are (1) tracking the historical

evolution of inequalities and (2) measuring and illustrating income inequalities in Japan by

gender.

This paper firstly tracks the historical evolution of inequalities by comparing pre-tax Gini

and status identification. While there has been a widening socio-economic gap in Japan,

the “Japanese-are-all-middle-class” mentality is still prevalent. This is due to how people

consider whether their current social-economic class is determined by luck or effort, which

is indicated by the ISSP-2009.

Secondly, by using the model developed by Cappelen & Tungodden (2007) and Alm̊as

et al. (2011) this paper illustrates the Unfairness Lorenz Curve by gender. We observe that

females face more unfairness than males. The pre-tax income of middle-class males slightly

decreased its distance to the group’s fair income in 2013 compared to 2010, whereas the

opposite is the case for females in the bottom and the middle class.

As previously mentioned, OECD (2017) reveals that there were still remains a gender

wage gap in Japan. Given the gender wage gap, a policy to reduce inequality may inadver-

tently lead to incorrect labour policy.

Anderson (1999) developed “Anderson’s criticism, the harshness objection” to criticize

RSE because it holds strictly to the notion that there are consequences tied to respon-

sibility. There exist youth who chose to work for their families despite their educational

opportunities, women who quit their jobs for the family, and the middle-aged males or fe-

males who leave their job to care for their sick/ageing family member. Understanding these

perspectives is required for considering how to best reduce inequality.
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