ASIA & THE PACIFIC

POLICY STUDIES T4

Received: 4 December 2017 | Accepted: 19 February 2018
Asia & the Pacific Policy Studies, vol. 5, no. 2, pp. 220-234
doi: 10.1002/app5.229

Original Article

Australian
«S» National
gy University

Measuring the Redistributive Effects of China’s Personal

Income Tax

Li Du "2 and ZhongXiang Zhang "=/

Abstract

Personal income tax is a commonly used redis-
tributive instrument to deal with inequality.
Whether it achieves that efficacy requires an
appropriate measurement. This paper aims to
examine the redistributive effects of personal
income tax (PIT) based on the generalized en-
tropy indexes. Compared with the commonly
used approach based on the Gini coefficient,
the generalized entropy indexes are more sen-
sitive to the structural features of the redistrib-
utive effects and can lead to more reliable
evaluation about the redistributive policy
adjustments. Based on this new approach, we
assess the redistributive effects of the 2011
PIT adjustment in China by using the urban
household survey data. Different from previous
studies, our rvesults show that the 2011 PIT
adjustment has effectively reduced the inequal-
ity within high income group, and if hidden
income is taken into consideration, the overall
inequality reduction resulted from the tax
adjustment turns out to be positive. This
finding highlights the importance of judging
the redistributive effects of PIT on the basis of
right household income data and that China
should pay more attention to the hidden in-
come in designing the redistributive tax rules.
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1. Introduction

The rising inequality in the early 21st century
has putpersonal income tax, a widely used redis-
tributive instrument, on the reform agenda of
many major countries (see, e.g. OECD 2011).
To reform this tax to achieve greater inequality
reduction, policy-makers need good measure-
ment for its redistributive effect. Because the re-
distributive effect of personal income tax (PIT)
is essentially the extent to which the income in-
equality is reduced by the PIT, the results of its
assessment might be greatly influenced by the
underlying inequality measure adopted.
Following the seminal work of Musgrave
and Thin (1948), scholars have conducted
evaluation of the redistributive effect of PIT
on the basis of the Gini coefficient (Kakwani
1977 1984; Lambert 1993; Pfihler 1990). In
our opinion, this traditional approach is attrac-
tive partly because of the popularity of Gini co-
efficient as a summary inequality measure, and
partly because its results can be decomposed
easily to illustrate the roles of rate structures,
tax deductions, allowances and credits in deter-
mining the overall progressivity of net income
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tax liabilities. However, more credible defini-
tion of inequality reduction shall be based on
the concept of Lorenz dominance (Atkinson
1985; Lambert 2001; Sen & Foster 1973), or
we can say that distribution x is more equal
than distribution y only if the Lorenz curve of
x lies everywhere on or above the Lorenz curve
of y. As Sen and Foster (1973) have noticed,
the Gini coefficient is more sensitive to
changes at the lower tail of the income distribu-
tion, so the fact that the Gini coefficient of dis-
tribution x is lower than the Gini coefficient of
distribution y does not necessarily mean that x
Lorenz dominates y. Thus, the results of com-
paring the redistributive effects of different
tax rules based on the Gini coefficient might
be misleading.

In contrast, Cowell (1977, 2011) has de-
scribed a class of inequality measures devel-
oped from the information theory which,
known as the GE indexes, can be sensitive to
changes in the bottom, middle or top part of
the income distribution when the sensitivity
parameter 6 is given different values (Hao &
Naiman 2010). Therefore, by assessing the re-
distributive effect of PIT based on the general-
ized entropy (GE) indexes, we can expect to
achieve richer and more reliable results."

As a part of the efforts to combat the rising
inequality in household income distribution,
the Personal Income Tax Law (PITL) was re-
vised in China in 2011. The main purpose of
this tax adjustment is to ‘lower the tax burden
on medium and low-income groups and
strengthen the adjustment of excessively high
income’.> Most notably, as of September
2011, the standard deduction for payroll in-
come was increased from CNY2000 per month
to CN'Y3500 per month (see Section 3 for more

1. The GE indexes also possess other desirable properties
for good inequality measures, such as scale independence,
population invariance, decomposability and compatibility
with both the weak and strong principles of transfer
(Cowell 1977, 2011).

2. Source: Press conference of the responsible officials
from the Ministry of Finance and State Administration of
Taxation (China) on issues about Amendment to
the Personal Income Tax Law (Draft), available at http://
www.mof.gov.cn/zhengwuxinxi/zhengcejiedu/2011zheng

cejiedu/201104/t20110420_539060.html.

details about the tax adjustment). However,
until now, most of the domestic studies have
concluded that the 2011 PIT adjustment
just dampened the overall effect of China’s
PIT system on the household income
redistribution (Li & Sicular 2014; Xu et al.
2013; Yue et al. 2012).

We notice that those studies are mainly con-
ducted by comparing the redistributive effects
of PIT before and after the tax adjustment on
the basis of the Gini coefficient. As the tax ad-
justment barely changed the tax burden of low
income taxpayers, and the Gini coefficient
mainly responded to changes in the bottom of
the income distribution, it is quite likely that
the redistributive effect of the 2011 PIT adjust-
ment has been underestimated.

To properly examine the redistributive effect
of the 2011 PIT adjustment in China, we de-
velop a new approach of measuring the redis-
tributive effect of PIT based on the GE
indexes. This approach is similar to Zandvakili
(1995), but instead of emphasizing the decom-
posability property of the GE indexes, we ad-
dress more about the implications of different
values of the sensitivity parameter 6 and care-
fully select the values for it. We find that the
case in China can well illustrate the utility of
our new approach, as our findings do differ
from the previous ones based on the Gini coef-
ficient. We also find that the results are quite
sensitive to the pre-tax household income
structure, which again indicates the importance
of adopting right inequality measures to cap-
ture the structural features of the income distri-
bution and redistribution.

The rest of our paper is organized as follows:
Section 2 introduces the approach based on the
GE indexes. Section 3 describes China’s PIT
system and its adjustment in 2011. Section 4
discusses the data and the major features of
China’s urban household income distribution.
Section 5 presents the results, and Section 6
concludes.

2. Measuring Redistributive Effect of PIT
on the Basis of the GE Indexes

Because the redistributive effect of PIT shall
represent the extent to which a given tax rule
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leads to a shift in the distribution of income to-
ward equality, in order to formulate a measure
for this effect, we shall first choose an inequal-
ity measure and, second, specify a way to com-
pute the gap between the values of this
inequality measure for pre-tax and post-tax in-
come distribution.

As mentioned in the preceding texts, follow-
ing the classic work of Musgrave and Thin
(1948), many redistributive effect indexes have
been developed based on the Gini coefficient,
among which we have

1-G

RE¢ = 4 1
-G, (1a)
Gy — G,

RE¢ :bG—b,or (1b)

RE = G, — G, (Ic)

where RE? denotes the redistributive effect in-
dex based on the Gini coefficient and G}, and
G, denote the Gini coefficients for pre-tax
and post-tax income distributions.®> As lower
value of the Gini coefficient means more equal
income distribution, higher value of RE? repre-
sents greater redistributive effect of PIT.

According to Sen and Foster (1973), the
Gini coefficient G for the income distribution
of n persons can be expressed as

G =1+ (1/n) = (2/n’)-lyy + 2
++nyn]7 yl2 yZ22 ym (2)

where y denotes the average income, and y;
denotes the income of personi,i=1, ..., n.
It is clear that the higher the incomes of the
poorer persons in comparison with the average
income, the lower the value of Gini coefficient,
which just indicates the reduced inequality.
Moreover, because higher weights are given to
the incomes of lower level, the Gini coefficient
is more sensitive to the changes at the lower tail
of the income distribution. Even though it
seems ethically acceptable to attach more value

3. See Kiefer (1984) for a detailed review about these
indexes.
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to the well-being of the poor in evaluating the
overall income distribution, when it comes to
the assessment of a redistributive policy mea-
sure, we should account for not only its impact
on the poor but also that on the rich. Actually,
as argued by Piketty (2014), in recent decades,
it is just at the upper tail of the income distribu-
tion that dramatic dispersion has occurred in
many major countries around the world. There-
fore, failure to get full structural information
might be a major drawback of basing the redis-
tributive effect measure on the Gini coefficient.

On the other hand, the GE indexes put
forward by Cowell (1977, 2011) can be
expressed as

R T A
GEj = >— [n - (y) - 1] (620, 1),

(3a)

GEy = %Zf_’:l In G) (0=0), (3¢)

1

where GEy4 denotes the GE index with a sensi-
tivity parameter # whose value can be any real
number. When 6 = 1, we obtain the famous
Theil index. It is also noticeable that GE, is
known as the mean logarithmic deviation and
GE, is a multiple of the squared coefficient of
variation.

GE; also signals more unequal income dis-
tribution with larger value, but it can take any
value outside the (0,1) range. In particular, it
can be proven that GE, is more sensitive to
the income differences in higher part of the in-
come distribution when 6 > 2, more sensitive
to the income differences in lower part of the
income distribution when 6 < 2 and is scale in-
variant when € = 2. In addition, the sensitivity
of GEy mentioned in the preceding texts in-
creases with 8 when € > 2 and decreases with
6 when 6 < 0 (see Appendix 1 for the proof).
This means we can make use of GE, to capture
more structural features of the income distribu-
tion inequality.
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Figure 1 Three Hypothetical Income Distributions
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The differences in the Gini coefficient and
the GE indexes with several typical values of
6 can be illustrated by a hypothetical example
with three possible income distributions of
nine persons shown in Figure 1.

The nine persons can be divided into three
groups: low income group, middle income
group and high income group. Assume distri-
bution D1 is the original distribution, and
distribution D2 and D3 are results of
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redistribution. As can be seen in Figure 1,
the income gap between the rich and the
poor is relatively high in distribution D1, in-
come of the poorest person is higher in distri-
bution D2 than in distribution D1 by 10
units, and income of the richest person is
lower in distribution D3 than in distribution
DI by 10 units.

Table 1 illustrates the inequality of these dis-
tributions measured by the Gini coefficient and

Table 1 The inequality of three hypothetical income distributions under different measures

Distributions Inequality
Inequality Inequality gap (D2
Measures DI D2 D3 ranking vs. D3)
(€)) 2 (©)] “ ®) (6)=3)/(4)
Gini 0.268 0.232 0.248 D1>D3>D2 0.94
GE,o 70.056 37.495 5.489 D1>D2>D3 6.83
GE, 0.113 0.085 0.096 D1>D3>D2 0.88
GE, 0.129 0.085 0.115 D1>D3>D2 0.74
GE, 0.182 0.091 0.168 D1>D3>D2 0.54
GE,; 0.345 0.104 0.323 D1>D3>D2 0.32
GE, 0.917 0.129 0.852 D1>D3>D2 0.15
GE.,o 2.1E+13 1.1E+04 1.1E+13 DI> D3>D2 0.00

Source: The authors’ calculations using Stata 12.0 and the DASP package (see Araar and Duclos (2007) for more information

about this package).
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the GE indexes with 6 being equal to —20, —2,
—1,0, 1, 2 and 20.

From Table 1, we can have the following
findings. First, the Gini coefficient is more sen-
sitive to the redistribution made in the lower
part of the income distribution, as on basis of
Gini coefficient, the inequality in D2 in lower
than in D3. Second, the ranking of inequality
for the three distributions differs under differ-
ent measures. On basis of GE,, the inequality
of distribution D2 is higher than D3, but under
other measures, the inequality of distribution
D3 is higher than D2. Since D2 and D3 are es-
sentially redistribution made in upper tail and
lower tail of the income distribution respec-
tively, in evaluating the inequality of different
distributions, it makes more sense to reveal
their structural features instead of focusing
only on ranking.* Third, the inequality mea-
sured by the GE indexes does depend on the
value of 6. As can be seen in column (6) of
Table 1, the gap of inequality between D2
and D3 decreases with 6, indicating that GE in-
dexes with 6 of lower value put less weight on
the inequality in the upper tail of the income
distribution. Therefore, by constructing the re-
distributive effect measures on the basis of
the GE indexes with proper values of 6, we
can capture more structural features of the in-
come distribution so as to evaluate the redis-
tributive effect of PIT more fully and precisely.

Zandvakili (1995) made the first attempt to
measure the income tax progressivity based
on the GE indexes. In his study, the specific
form of the progressivity index is

Iy = GE; — GEj, )

where GE/, denotes the GE index for pre-tax
income and GEj, for post-tax income. By defi-
nition, the progressivity here is equivalent to
the redistributive effect. However, Zandvakili
mainly accounted for the decomposability
property of the GE indexes. With regard to 6,
he just adopted three values, being —0.5, 0
and —1, but gave no reasons for that.

The form of our measure is nearly the same
as that of Zandvakili (1995). But as discussed

4. Sen and Foster (1973) have discussed the difficulties in
ordering inequality more formally.

May 2018

in the preceding texts, the key point lies in the
value of 6. In particular, five values for 6 can
be specified, namely,—1, 0, 1, 2 and 4, so that
we can account for the GE index more sensi-
tive to the income change at the upper tail
(GE,), the GE index more sensitive to the in-
come change at the lower tail (GE_,), the GE
index equally sensitive to the income change
everywhere (GE,) and two special GE indexes
(GE, and GE,)). Then, we have

REY = GEl, — GE4,0 = —1,0,1,2,4  (5)

Larger value of RES’ again indicates greater
redistributive effect, which is similar to RE?,
but with different values of 6, this measure
may provide specific information about the
changes of inequality at different parts of the
income distribution.

As the GE indexes are decomposable such
that the measured total inequality can be
expressed as the sum of the between-group in-
equality and the weighted average of the
within-group inequalities, or

(GE))" = (GE))” + X1, ((GE})"w)), (6)

where (GEf;)T, (GE“;)B, (GEZ‘)Wand w; de-
note the total GE index, the between-group
GE index, the within-group GE indexes and
the weight, respectively’; we can decompose
the redistributive effect measure REJ® accord-
ingly to obtain further structural information.

3. China’s PIT System and Its Adjustment
in 2011

China’s PIT is essentially scheduler. Accord-
ing to the PITL, which was promulgated in
1993 and took effect in 1994, and its subse-
quent amendments, the gross taxable incomes
are divided into 11 categories and subject to
different tax treatments.

As illustrated in Table 2, different incomes
are taxed on a monthly, annual or per payment
basis. Some categories of income are taxed at
progressive rates, while others are taxed at flat

5. If y and y; denote for the total average income and the
average income of group 7, and the proportion of the num-
ber of people in group i in total is m;, then w; = m;(7; /7)".
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Table 2 The Categories of Gross Taxable Income for PIT in China (Before the 2011 Tax Adjustment)

Category of income Basis Rate Deduction or allowance % of total PIT revenuefq
Payroll income Monthly 5%45%  CNY20001 + SSCs# 65.3
Business income I§ Annual 3-35% CNY2000 x 12 + SSCsi + expenses 12.6
Business income II Annual 3-35% CNY2000 x 12 + SSCsi + expenses 1.3
Personal service income  Per payment 20%-40% CNY800/20% of gross incomef{ 22
Royalties Per payment 20% CNY800/20% of gross incomet 0.0
Property lease income Monthly 20%%% CNY800/20%:++ + expenses + taxes 0.3
Property transfer income  Per payment 20% CNY800/20%7%+ + expenses + taxes 53
Interest/dividends Per payment 20%8$§ 0 11.1
Manuscript remuneration ~ Per payment 14% CNY800 /20% of gross income 0.1
Contingent income Per payment 20% 0 1.1
Other income Per payment 20% 0 0.7

Source: State Administration of Taxation, China.

FThe deduction standard is changed to CN'Y4800 for expatriates.

$SSC refers to social security contribution.

§ ‘Business income I’ refers to business income of industrial or commercial households with the taxpayers being the

household heads.

{[‘Business income I’ refers to business income from contracting or leasing operations of enterprises or institutions derived

by individuals.

T7The deduction is CNY800 for a single payment less than CN'Y4000 and is 20% of gross income for a single payment

exceeding CNY4000.

$4The rate is reduced to 10% for income from lease of individually-owned houses.
§8§The rate is reduced to O for interest from government bonds and deposit savings and reduced to 10% for dividends received

from listed companies.
JqThe data are for 2010.

rates. Moreover, the deduction or allowance
rules vary across the income categories. Be-
cause no aggregation of different categories is
required for determining the final tax liability,
it is hard to predict the redistributive effect of
PIT from the rate schedules.

The last column of Table 2 indicates that the
bulk of PIT revenue in China is derived from
labour incomes and business incomes. In
2010, the payroll income and personal service
income accounted for 65.3 and 2.2 per cent of
the total PIT revenue, respectively, and two
categories of business income accounted for
12.6 and 1.3 per cent of the total PIT revenue
respectively.

In fact, China has set labour income and busi-
ness income as the main targets for the purpose
of income redistribution through PIT. But even
though the four categories of labour income
and business income are all subject to progres-
sive rates with the top marginal rate being as
high as 45 per cent, when measured on the basis
of the Gini coefficient, the PIT system in China
had hardly any effect on reducing the inequality
of household income distribution until mid-
2000s (Brys et al. 2013).

Inrecent years, in order to pursue sustainable
and equitable growth, China has promised to en-
hance its efforts in inequality reduction. As are-
sult, the PITL was revised for the fifth time in
2011. This revision mainly adjusted the deduc-
tion standard and rate schedules for payroll in-
come and two categories of business income.
Asof 1 September 2011, the deduction standard
for these incomes was lifted from CNY2000 per
month to CNY 3500 per month® and the applica-
ble rates were increased for the top income
workers and decreased for others (see Table 3).

The changes brought about by the 2011 PIT
adjustment seem consistent to its alleged pur-
poses of ‘lowering the tax burden on medium
and low-income groups, strengthening the ad-
justment of excessively high income and inten-
sifying the redistributive effect of taxation’.’

6. This deduction standard remains CNY 4800 for
expatriates.

7. Source: Press conference of the responsible officials
from the Ministry of Finance and State Administration of
Taxation (China) on issues about Amendment to
the Personal Income Tax Law (Draft), available at http://
www.mof.gov.cn/zhengwuxinxi/zhengcejiedu/2011zheng
cejiedu/201104/120110420_539060.html.
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Table 3 The PIT Rate Schedules for Payroll Income and Business Incomes in China

A. The rate schedule applicable to payroll income

Before the tax adjustment

After the tax adjustment

Monthly taxable income (CNY)  Applicable tax rate (%)

Monthly taxable income (CNY)

Applicable tax rate (%)

Up to 500 5
501-2,000 10
2,001-5,000 15
5,001-20,000 20
20,001-40,000 25
40,001-60,000 30
60,001-80,000 35
80,001-10,000 40
Over 10,000 45

Up to 1,500 3
1,501-4,500 10
4,501-9,000 20
9,001-35,000 25
35,001-55,000 30
55,001-80,000 35
Over 80,000 45

B. The rate schedule applicable to business incomes

Before the tax adjustment

After the tax adjustment

Annual taxable income (CNY) Applicable tax rate (%)  Annual taxable income (CNY) Applicable tax rate (%)
Up to 5,000 5 Up to 15,000 5
5,001-10,000 10 15,001-30,000 10
10,001-30,000 20 30,001-60,000 20
30,001-50,000 30 60,001-100,000 30
Over 50,000 35 Over 100,000 35

Source: State Administration of Taxation, China.

However, some scholars argued that this tax
adjustment just weakened the overall redistrib-
utive effect of China’s PIT system (Li &
Sicular 2014; Xu et al. 2013; Yue et al.
2012). They put the blame for this negative ef-
fect on the fact that higher tax threshold (de-
duction standard) would lead to less revenue
of PIT and therefore less transfer of income
from richer to poorer households.

Even though failure to raise desirable
amount of tax revenue does constitute a major
drawback of China’s PIT system and tends to
weaken its redistributive effect, it is notewor-
thy that those studies were mostly simulation
analysis based on the Gini coefficient (and data
before 2011). Because the Gini coefficient is
more sensitive to the changes at the lower tail
of the income distribution, and the post-tax
incomes of those taxpayers earning wages or
salaries of less than CNY2000 per month
would not be affected by the tax adjustment
at all, it is quite likely that the redistributive
effect of the 2011 PIT adjustment has been
underestimated. Therefore, in this paper, we
will try to re-examine the redistributive
effect of the tax adjustment based on the
GE indexes.

4. Data and the Features of China’s Urban
Household Income Distribution

In China, PIT is solely levied in urban area, so
this paper will mainly examine the effect of
PIT on urban household income redistribution.
Our study will be based on the urban household
survey data obtained from the National Statis-
tics Bureau of China (NSBC). The sample in-
cludes 11,271 households (with 44,068 family
members) in Liaoning, Sichuan, Guangdong
provinces and Shanghai municipality. Al-
though only four provincial level regions are
covered, because the Gini coefficient of pre-
tax annual per capita income of the sample
households is quite close to the officially pub-
lished urban household Gini coefficient derived
from the whole urban household survey data,®

8. The Gini coefficient for the pre-tax per capita annual in-
come of our sample households in 2012 was 0.33, and as
indicated in the Annual Report for Household Income Dis-
tribution in China (Zhang 2011), the urban household Gini
coefficient derived from the whole urban household survey
data in 2010 was 0.34. The 2012 and 2013 versions of this
report (Zhang 2013) did not publish the urban household
Gini coefficient but mentioned that the indicator has not
changed much.
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Table 4 Ratios of Imputed Income to Statistics Income by Household Groups (2008)

Group Bottom Low Mid-low

Middle Mid-high High Top Total

Ratio 1.125 1.009 1.174

1.280 1.431 2.091 3.187 1.904

Source: Wang (2012); both of the statistics income and the imputed income are gross annual per capita household income
without deducting any expenses, taxes or social security contributions.

the representativeness of this sample is accept-
able. This paper uses the data for 2012, which
is just a year after the 2011 PIT adjustment.
Compared with previous simulation analysis
based on earlier data (Xu et al. 2013; Yue
et al. 2012), the results derived from this more
updated data shall be more close to the real ef-
fect of the tax adjustment.

The NSBC urban household survey data are
the most authoritative microdata which provide
detailed information about the incomes of ur-
ban households in China and are available to
researchers only upon restriction. However, a
principal disadvantage of these data lies in the
fact that the surveyed families, especially those
at the top of the income distribution, tend to un-
derreport their incomes. According to a widely
reported study of Wang (2012), almost 10
trillion Yuan, or 30% of the country’s gross do-
mestic product, is hidden from the urban
household survey conducted by the NBSC.
Furthermore, Wang’s study showed that, from
2005 to 2008, the hidden income increased by
91%. This growth rate is almost 20% higher
than that of the gross domestic product.

Because the amount of the hidden income is
too large to be ignored, our paper will try to
base the analysis on the household income data
including the hidden income. Following
Wang, we take annual per capita income as
the measure of household income and let ‘im-
puted income’ and ‘statistics income’ denote
the household income with and without the
hidden income, respectively. Then, we divide
the sample households into seven groups and
derive the imputed income according to the ra-
tios of imputed income to statistics income es-
timated by Wang. As shown by Table 4, the
share of hidden income progressively rises
with the overall income level.

It is discussed in the preceding texts that
different incomes are subject to different tax
treatments under China’s scheduler PIT

system, and in 2011, only the tax treatments
for payroll income and business incomes
were adjusted. Therefore, it is necessary to
make a brief structural analysis for the in-
come distribution of the sample households
before we fully discuss the redistributive ef-
fect of the tax adjustment.

In the 2012 NSBC urban household survey
data, the household incomes are classified
into four types: labour income, net operating
income (which is equivalent to business in-
come by definition), property income and
transfer income. Figure 2 shows the total
shares of income received by various groups
along the income distribution and their com-
position in terms of the statistics income and
the imputed income.’ The horizontal axis in-
dicates 10 decile groups with income from
low to high, and the vertical axis indicates
the share of each type of income earned by
each group in the total income in a stacked
way. The sum of the shares of four types of
income for a specific group reflects the total
share enjoyed by that group in the total in-
come of all the groups.

As illustrated in Figure 2, higher income
groups enjoy larger share in the total income,
and there is a steep increase in the share of in-
come going to the 10 per cent households of
top income level. In terms of the imputed in-
come, the share of the top decile even reaches
42.8%. More notably, different from the com-
mon perception that top incomes are primarily
composed of business income and property in-
come, it is labour income that represents the
major component of the total income at the
top. In terms of the statistics income, 17.7%
of total payroll income goes to the top 10 per

9. Because the labour income is highly regulated, people
usually intend not to underreport such income, so we allo-
cate the hidden income of each household only to the other
three types of income.
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Figure 2 Income Share and Composition for the Sample Households (2012)
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Table 5 Inequality of Each Type of Income and Its Contribution to the Overall Income Inequality

For statistics income

For imputed income

Income % of total Gini Contribution to total % of total Gini Contribution to total
type income coefficient inequality (%) income coefficient inequality (%)
Labour 62.87 0.51 69.13 34.94 0.51 24.66
Business 8.50 0.93 10.42 19.53 0.74 25.16
Property 3.08 0.92 528 16.52 0.75 23.32
Transfer 25.55 0.67 15.18 29.01 0.61 26.85

cent rich households, the share is much higher
than 10.1%, or the share of the next less rich
group. Regarding the imputed income, it is
still the top income group that holds the
highest proportion of labour income.

Table 5 shows the level of inequality of
each type of income and its contribution to
the overall income inequality.'” In terms of
the statistics income, due to its overwhelming
share in the total income, labour income
makes the largest contribution to the overall
inequality even with the lowest Gini coeffi-
cient. However, in terms of the imputed in-
come, because other incomes account for
more in the total income and have higher in-
equality level per se, their contribution to
the overall inequality increases and reaches
to similar level of that of labour income.

The structural features mentioned in the pre-
ceding texts have at least two implications:

10. Due to limited space, here we only present the results
calculated based on the Gini coefficient. Those based on
the GE indexes are similar.

First, the tax adjustments targeted to the labour
income will cause influences on the tax burden
of households of various income levels similar
to those directly targeted to the total income.
Second, the redistributive effect of the 2011
PIT adjustment in terms of the statistics income
may differ from that in terms of the imputed
income.

5. Redistributive Effect of the 2011 PIT
Adjustment in China

As the focus of our paper is to illustrate the
implications of choosing GE indexes as the
underlying inequality measures for assessing
the redistributive effect of PIT, we define
the redistributive effect of the 2011 PIT
adjustment in China as the gap between the
redistributive effects of PIT under the tax
rules before and after the PITL revision. This
means that we consider only the direct short-
run effect of the tax adjustment and ignore
the impacts of the long-run economic growth,
the behavioural responses (e.g. tax planning

© 2018 The Authors. Asia and the Pacific Policy Studies

published by John Wiley & Sons Australia, Ltd and Crawford School of Public Policy at The Australian National University

851807 SUOLIOD @A1ER1D) 8(edtdde ay) Aq peusenob a1e sapiie O ‘SN J0 S9N 1o} AR1q1T8UIIUO /8]IM UO (SUONIPUOD-PUR-SLLBI 0D A8 |IMATe1q [Bul|UO//SANL) SUORIPUOD PUe SWB | 84} 88S *[GZ02/0/7T] U0 ArIqITauIuO A8|IM ‘[10UN0D YoJeessy EOIPSIN PUY U eeH [euoileN Aq 622 Sdde/z00T 0T/1op/woo A im Areiqjujuo//sdiy wouy papeojumod ‘Z ‘8T0C ‘08920502



Du & Zhang: Redistributive Effects of PIT in China 229

or labour supply reduction) of the taxpayers
and the possible inefficient tax collection.
For this purpose, the PIT payable will be cal-
culated for each household according to the
‘statutory’ tax rules and then subtracted from
the pre-tax income to derive the post-tax
income.

In the NBSC urban household survey data,
‘labour income’ is further divided into ‘salary
and subsidy income’ and ‘other earned in-
come’. According to their definitions, we ap-
ply the old rule and new rule for ‘payroll
income’ to ‘salary and subsidy income’ and
the rules for ‘personal service income’ to
‘other earned income’. The rules for ‘business
income’ are applied to ‘net operating income’
in the survey data. As for ‘property income’
and ‘transfer income’, because there are no
direct applicable tax rules, the amount of
‘PIT paid’ indicated in the NBSC urban
household survey data will be taken as the
PIT payable. This inconsistency will not af-
fect the basic conclusion of this paper, be-
cause ‘property income’ and ‘transfer
income’ are not involved in the 2011 PIT ad-
justment. The basic tax units are individuals,
and some types of taxable incomes are sub-
ject to monthly taxation under China’s

scheduler PIT system, so we can first calcu-
late the tax payable for each tax unit in each
taxable period, and then derive the annual
per capita tax payable for each household.
Moreover, because the hidden income could
not be taxed, for each household, we set the
tax payable for each type of imputed income
identical to the tax payable for statistics in-
come of the same type.

After the data treatment mentioned in the
preceding texts, the redistributive effects of
PIT under the two tax rules are measured by
using both the statistics data and the imputed
income data, and based on both the GE indexes
(according to Equation 5) and the Gini coeffi-
cient (according to Equation 1lc). The results
are illustrated in Table 6 and Figure 3.

The important fact standing out here is that
the results vary with the inequality measures
and the income data. RE® under the new tax
rule is lower than that under the old one when
the statistics income data are adopted, which
is consistent to the findings of the aforemen-
tioned previous studies in Section 1. However,
with larger value of 6, RE§’ under the new tax
rule turns out to be ‘relatively’ higher. This
trend is even more obvious when the imputed
income data are adopted. As a result, for the

Table 6 Redistributive Effects of PIT Under Different Tax Rules and for Different Income Data

A. The results based on the GE indexes

For statistics income

For imputed income

Inequality Tax
measure rule GE} GE; RE, GE} GES RE,

GE, ol 0.2632 02176 0.6439 0.9098 0.8811 1.6719
New 0.2632 0.2237 0.6351 0.9098 0.8756 1.9900

GE, old 0.1971 0.1733 0.0457 0.5226 0.5125 0.0287
New 0.1971 0.1788 0.0395 0.5226 0.5120 0.0341

GE, ol 0.1926 0.1737 0.0237 0.4681 0.4590 0.0101
New 0.1926 0.1796 0.0183 0.4681 0.4604 0.0106

GE, old 0.2567 0.2333 0.0189 0.6581 0.6402 0.0091
New 0.1926 0.1796 0.0129 0.4681 0.4604 0.0077

GE , ol 0.2567 0.2333 0.0234 0.6581 0.6402 0.0178
New 0.2567 0.2423 0.0144 0.6581 0.6458 0.0123

B. The results based on the Gini coefficient

For statistics income

For imputed income

Inequality Tax

measure rule Gy G, RE® Gy G, RE®

Gini Old 0.3349 03173 0.0177 0.5217 0.5172 0.0045
New 0.3349 0.3230 0.0120 0.5217 0.5177 0.0040
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Figure 3 Redistributive Effects of PIT Under Different Tax Rules and for Different Income Data
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Tax rules and inequality measures

imputed income data, REj under the new tax
rule finally exceeds that under the old tax rule

when 6 equals 1,2 and 4."!
Because the imputed income data are closer

to the real-world urban household income dis-
tribution in China, we shall pay more attention
to the findings obtained for the imputed income
data. The contradictory results mentioned
in the preceding texts given by different under-
lying inequality measures imply that the post-
tax income distribution under the new tax rule
does not Lorenz dominate that under the old
tax rule, and vice versa. Consequently, we can-
not decide whether the overall redistributive ef-
fect of the 2011 tax adjustment is positive or

negative.
However, making use of the good decom-

posability property of the GE indexes, we can
break down REJ° into within-group and
between-group components according to
Equation 6 and get more structural informa-
tion. Table 7 presents the results with regard
to GE4, GE, and GE_ |, where G1 to G5 stand

11. Figure 3 also shows the redistributive effect of a ‘mid-
dle’ PIT regime, under which the tax threshold (monthly
deduction standard) is raised from CNY2000 to
CNY3500 while the rate schedule remains unchanged, to
present the effects of lifting tax threshold and altering rate
schedule separately. The change in tax threshold turns out
to be the main cause for the redistributive effect of the tax
adjustment, while the change in rate schedule has almost
no impact.

for five groups with household income from
low to high.

From Table 7, we can have the following
major findings: First, the overall redistribu-
tive effect of the 2011 PIT adjustment mainly
comes from the between-group effect and the
top income (GS5) within-group effect. Second,
the inequality reduction for the top income
group under the new tax rule outperforms
that under the old one for each value of 6
and each income data. Third, the between-
group inequality reduction under the new
tax rule underperforms that under the old
one for each value of # and each income
data. Fourth, the between-group inequality re-
duction for the imputed income data under
the new tax rule is to a lesser extent lower
than that under the old tax rule, and higher
weight is given to the inequality reduction
for the top income group when 6 is larger;
thus, for the imputed income data,RE5® and
RES® under the new tax rule finally exceed
that under the old tax rule.

The results in the preceding texts are closely
related to the structural features of the urban
household income distribution in China. It
can be derived from Table 3 that, roughly
speaking, the 2011 PIT adjustment has in-
creased the tax burden for those taxpayers
who earn monthly wages or salaries of over
CNY21100 and decreased the tax burden for
others. Because the income level of
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For statistics income

Pre-tax indicators

REY

For imputed income
Pre-tax indicators

REY

Group GEZ Weight Contribution (%) Old rule New Rule GEZ Weight Contribution (%) Old rule New rule
(0 2 6 4) ) (6) 7) ) ©) (10) (1)
GE,
Gl 0.035 0.004 0 0 0 0.029  0.000 0 0 0
G2 0.004 0.028 0 0 0 0.009 0.004 0 0 0
G3 0.004 0.094 0 0 0 0.006 0.021 0 0 0
G4 0.005 0.325 0.1 0 0 0.009 0.112 0 0 0
G5 0.359 3.590 83.5 0.136 0.147 0.883 15418 91.8 0.088  0.108
Between 0.254 164 0.040 0.029 1.213 8.2 0.03 0.031
Total  1.546 100 0.644 0.635 14.837 100 1.672  1.990
GE,
Gl 0.040 0.028 04 0 0 0.036 0.010 0 0 0
G2 0.004 0.075 0.1 0 0 0.009 0.029 0 0 0
G3 0.004 0.137 0.2 0 0 0.006 0.065 0 0 0
G4 0.005 0.255 0.5 0 0 0.008 0.150 0.1 0 0
G5 0.105 0.847 33.8 0.024 0.026 0.229 1.756 44.2 0.009 0.012
Between 0.171 65.0 0.020 0.014 0.505 55.5 0.0088 0.0087
Total  0.263 100 0.046 0.040 0.910 100 0.029  0.034
GE_;
Gl 0.107 0.538 22.5 0 0 0.104 0912 144 0 0
G2 0.004 0.327 0.6 0 0 0.009 0.527 0.7 0 0
G3 0.004 0.242 0.3 0 0 0.006 0.350 0.3 0 0
G4 0.005 0.177 0.3 0 0 0.008 0.231 0.3 0 0
G5 0.057 0.097 22 0.009 0.010 0.160 0.067 1.6 0.002  0.004
Between 0.190 74.1 0.020 0.012 0.544 82.6 0.015 0.011
Total  0.257 100 0.023 0.014 0.658 100 0.018 0.012

Note: Due to limited space, the post-tax indicators are omitted here. But GEf can be derived from GEZ and REj" according to
Equation 5 and the post-tax ‘weight” and ‘contribution’ are quite similar to the pre-tax ones.

CNY21100 is at around 99.85 quantile in the
distribution of monthly ‘salary and subsidy in-
come’ in the 2012 NSBC urban household sur-
vey data, and as mentioned in Section 4 (see
Figure 2), those who earn the most labour in-
come generally also earn the most total in-
come. Therefore, the majority of the high-
income households (G4 and G5) actually has
benefited from the tax reform. As can be seen
in Table 8, the drop in average PIT burden

(equal to the ratio of PIT payable to total in-
come) for the top 20% richest households
(G5) is close to 7 times that of the bottom
20% poorest households (G1). Hence, the
2011 PIT adjustment reduced the income dif-
ferences within the top income group but at
the same time enlarged the income gap among
different income groups.

Nevertheless, with regard to the imputed in-
come, although higher income group still

Table 8 Average PIT Burden of Five Income Groups Before and After the 2011 PIT Adjustment

PIT burden for statistics income (%)

PIT burden for imputed income (%)

Group Old rule New rule Tax cut Old rule New rule Tax cut
Gl 0.73 0.24 0.49 0.68 022 0.46
G2 1.16 0.22 0.94 1.04 0.2 0.84
G3 2.14 0.46 1.68 1.72 0.37 1.35
G4 3.63 1.10 2.53 2.63 0.79 1.83
G5 7.42 3.98 3.44 3.03 1.55 1.48

© 2018 The Authors. Asia and the Pacific Policy Studies

published by John Wiley & Sons Australia, Ltd and Crawford School of Public Policy at The Australian National University

851807 SUOLIOD @A1ER1D) 8(edtdde ay) Aq peusenob a1e sapiie O ‘SN J0 S9N 1o} AR1q1T8UIIUO /8]IM UO (SUONIPUOD-PUR-SLLBI 0D A8 |IMATe1q [Bul|UO//SANL) SUORIPUOD PUe SWB | 84} 88S *[GZ02/0/7T] U0 ArIqITauIuO A8|IM ‘[10UN0D YoJeessy EOIPSIN PUY U eeH [euoileN Aq 622 Sdde/z00T 0T/1op/woo A im Areiqjujuo//sdiy wouy papeojumod ‘Z ‘8T0C ‘08920502



232 Asia & the Pacific Policy Studies

enjoys larger absolute value of tax reduction,
when it comes to the ratio of tax reduction to
total income, it is the mid-high income group
(G4) that benefits the most. This is due to the
fact that the hidden income, which cannot be
taxed either before or after the tax adjustment,
accounts for a larger part in the total income
of the top income households. As the hidden
income drives up the total income but not the
tax reduction, the tax reduction as a percentage
of the total income for the top income house-
holds will be relatively lower. This explains
the relatively higher between-group redistribu-
tive effect for the imputed income data.

6. Conclusions

This paper has presented a new approach of
measuring the redistributive effect of PIT on
the basis of the GE indexes. This approach is
similar to the traditional method based on the
Gini coefficient in that it also makes use of
the scalar summary inequality measures to fa-
cilitate comparative analysis across different
time points. However, as it is sensitive to the
inequality reduction at more parts of the in-
come distribution, and can be decomposed
more easily into within-group effect and
between-group effects, compared with the
traditional method, this new approach can pro-
vide richer summary and structural information
about the redistributive effect of PIT.

The advantage of measuring the redistribu-
tive effect of PIT on the basis of the GE in-
dexes is closely related to the sensitivity
parameter 6. We carefully discussed the impli-
cations of setting different values for € and
decided to choose five values, namely, —1, 0,
1, 2 and 4, to ensure that our measurement
can capture the redistributive effect of PIT at
lower, middle and upper part of the income
distribution.

This new approach is then used to analyse the
redistributive effect of the 2011 PIT adjustment
in China. It seems that the case in China can
well illustrate the differences between our new
approach and the commonly used approach
based on the Gini coefficient. As China barely
grants any credit to tax payers, and low income
households typically cannot get any transfer

May 2018

through the PIT system, the redistributive effect
of PIT in China mainly happens at the top tail of
the income distribution. Therefore, even though
China adjusted the PIT rule in 2011 aiming to
strengthen the redistributive effect of this tax,
as the Gini coefficient gives higher weight to
the incomes of lower level, the measurement
based on the traditional approach has reported
no positive change at all. On the contrary, using
the new approach, it is revealed that the 2011
PIT adjustment has effectively reduced the in-
equality within high income group, although
such adjustment widened the between-group in-
equality as well. If we include the hidden
income in household income data and adopt
the GE index, which is scale invariant (GE,)
or puts more weight on the inequality within
high income group (GE,), the overall redistrib-
utive effect of this tax adjustment turns out to
be positive.

Of course, because the hidden income is just
estimated, our results may not reflect the exact
reality, but our analysis does illustrate that the
GE indexes are better basic inequality mea-
sures for evaluating the redistributive effect of
PIT at least in the countries like China, where
PIT mainly brings changes to the upper tail of
the income distribution. Our paper also
highlights the importance of judging the
redistributive effect of PIT on the basis of right
household income data. China should pay
more attention to the hidden income in design-
ing the redistributive tax rules.
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Appendix 1.

In order to analyse the sensitivity of GE in-
dexes to the changes in income at different
parts of the distribution, we can construct the
following function based on the general form
of the GE index (Equation 3a),'?

I AN
F(y)_n(ﬁz—ﬁ) :) (A1)

For a specific value of 6, when a small
amount ¢ (¢ > 0) is transferred from income
», the change in GE can be expressed as

AGE(y) = F (y) = F'(y — ¢) (A2)

By differentiating F(y) with respect to y, we
have

AGE() = oo [ - -0

(A3)

Then by differentiating AGE(y) with respect
to y, we have

12. In the two special cases of # = 1 and 6 = 0, we can
follow similar steps and achieve the same conclusion.
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O(AGE) = Lﬂ [ W2 (y— 0)9—2} (A4) We can further discuss how a(AaS’E) changes
ay ny 1
with 6. Itis clear that—_;increases with & when
ny

It can be derived from Equation A4 that

when 0 > 2, 9AGE) 0; when 0 < 2, a(AaSE) <

oy
0 and when 6 = 2, a%SE) = 0. This means that

the GE index is more sensitive to the change at
the upper part of the income distribution when
6 > 2, more sensitive to the change at the lower
part of the income distribution when 8 < 2, and
equally sensitive to the change in each part of
the income distribution when 6 = 2.

6 > 0 and decreases with & when 6 < 0, and
[/ =2 — (v — ¢)’ ~ ?] increases with 6 when
6 > 2 and decreases with & when 6 < 2. There-
fore, in case that > 2, larger 6 will cause even
more sensitivity of GE indexes to higher value
of income, while in case that & < 0, smaller
will cause even more sensitivity of GE indexes
to lower value of income. If 6 is between 0 and
2, the influence of change in the value of § can-
not be decided.
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