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I INTRODUCTION

Over the past three decades, the world witnessed a fast-growing and changing Chinese
economy. With tremendous economic growth, there is an increasing concern among
policymakers and the public on widening economic inequality in China. Compared to
our knowledge on China’s growth miracle, we know much less about the trend of eco-
nomic inequality. This paper aims to fill the gap by providing the first comprehensive
view of rising economic inequality in China for the period 1986-2009.

Employing unique micro-level annual urban household survey (UHS) data from 1986
to 2009, this paper empirically investigates the evolution of inequality in earnings,
income, and consumption in urban China for this time period. To make the analysis
consistent with the literature and also comparable with other country studies, we
closely follow the methodology in the Review of Economic Dynamics (RED) 2010
special issue on “Cross-Sectional Facts for Macroeconomists” in our sample selection
and data processing.

We find that economic inequality has been increasing drastically in China, as the
public has been speculating. For example, the variance of log household disposable
income in China increased from 0.14 in 1986 to 0.43 in 2009, almost threefold over 24
years. The speed of increase is far higher than in any country covered in the RED spe-
cial issue.! We also find that total consumption inequality is higher than disposable
income inequality for most of the period. Nondurable consumption inequality, how-
ever, is slightly lower than disposable income inequality. This implies that durable
consumption inequality is much higher than disposable income inequality.

What surprised us most is that consumption inequality, whether total consumption
or nondurable consumption, closely tracks disposable income inequality over time.
This pattern contrasts sharply to what we found in the United States and other
advanced economies. In those countries, consumption inequality has been increasing
much more slowly than income inequality. Also, the level of consumption inequality
is usually significantly lower than that of income inequality. This pattern is viewed as
strong evidence of consumption smoothing (Krueger and Perri 2006). Russia is the
only country studied in the RED special issue that shows consumption inequality
is higher than income inequality during the time period that it was investigated

1'Variance of log of labor income had increased more than 20 percent in the United States for the
time period 1980-2003 (see Krueger and Perri 2006) and that of disposable income had increased
slightly more than 40 percent in Japan for the time period 1981-2005 (see Lise et al. 2014).



(Gorodnichenko, Peter and Stolyarov 2010). However, even in the Russian case,
consumption inequality does not track as closely with income inequality as it does
in China.

We also look at the evolution of inequality over the life cycle, following the method
employed in Deaton and Paxson (1994). We find that the variances of log household
earnings, disposable income, and nondurable consumption all rise over the life cycle,
consistent with the pattern observed in the U.S. data (see Heathcote, Perri, and
Violante 2010). However, the variance of log disposable income closely tracks that of
nondurable consumption over the entire life cycle, which is consistent with the time-
series pattern mentioned previously in this section. At the same time, we observe in
the U.S. data a divergence between disposable income and nondurable consumption
inequality over the life cycle.

This unique fact of strong co-movement between income and consumption inequality
over both time and the life cycle probably indicates limited risk-sharing across in-
dividuals over time. We investigate two possible explanations for the co-movement.
First, it could be the sign of the prevailing existence of “hand-to-mouth” consumers
(or more precisely, the “rule-of-thumb” consumers described in Campell and Mankiw
1989).2 “Hand-to-mouth” consumers are individuals who simply consume what they
earn. With consumption roughly equal to income, their variance is also roughly
equal. This theory implies that the saving rate should be close to zero among house-
holds. However, in the data, only the lowest income quintile of households have their
average saving rate close to zero. For other income quintiles, we observe significantly
positive saving rates. More important, the household saving rate rises over time for
all other income quintiles. We thus conclude that except in the lowest income quin-
tile, little evidence supports the existence of “hand-to-mouth” consumers in urban
China.

Our second explanation lies in the changes of underlying income shock structure.
The literature shows that it is much more difficult for households to insure against
idiosyncratic permanent income shocks than against idiosyncratic transitory income
shocks (Blundell, Pistaferri and Preston 2008). Therefore a possible explanation of
why consumption inequality closely tracks income inequality in urban China is that
rising permanent income shocks dominates the transitory income shocks over time. It

2See Kaplan, Violante, and Weinder (2014) for a nice survey on the “hand-to-mouth” (HtM)
consumers. They document that HtM consumers (both wealthy and poor HtM) have a significantly
higher marginal propensity to consume in response to transitory income shocks than non hand-to-
mouth consumers.



makes the uninsurable part of idiosyncratic income shock increase over time, and thus
impedes the efficient risk-sharing among households that can smooth consumption.
To test this hypothesis, we estimate labor income dynamics following the literature
(Heathcote, Perri, and Violante 2010). We explore the panel structure of the urban
household survey to construct a two- or three-period short panel at the household
level. As in Heathcote, Perri, and Violante (2010), we use a method with moments
based on income growth rates (“difference”) and a method with moments based on
log income levels (“level”). As found in Heathcote, Perri, and Violante (2010) and
other articles in the RED special issue, we find that there is a substantial divergence
between the average transitory and permanent variances obtained by two methods.
Like Heathcote, Perri, and Violante (2010), we find that the “level” method is subject
to a severe mis-specification problem. On the other hand, the “difference” method
gives us reasonable estimation. In addition, the “difference” method of estimating
the income process is commonly used in labor economics (e.g., Blundell, Pistaferri
and Preston 2008). We therefore think that the “difference” method gives a more
accurate estimation of income process in China.

The estimation by the “difference” method shows that the permanent income shock
has been increasing significantly relative to the transitory income shock since the
mid-1990s. From 1994 to 2005, permanent income variance in urban China increased
from 0.01 to 0.095; that is, by about eight times. In contrast, transitory income vari-
ance decreased from 0.04 to 0.017 for the same time period. Taking into account
that individuals can only partially insure against a permanent income shock and al-
most fully insure against a transitory income shock (Blundell, Pistaferri and Preston
2008), the underlying change in the composition of income shocks implies that it is
getting more difficult to share risk across individuals over time, which leads to a syn-
chronization between consumption and income inequality. We believe that this could
be a plausible story behind the observed co-movement of income and consumption
inequality.

We make a further effort to investigate what causes the substantial increase in idio-
syncratic permanent income shocks in urban China since the mid-1990s. As shown
in more detail in the next section, tremendous economic transformation pushing the
economy to be more market-oriented took place since the mid 1990s. A large number
of state-owned enterprises (SOEs) have been either privatized or simply shut down.
During the economic transition, evidence shows that less educated, relatively older
workers face higher chances of being laid off (Appleton and others 2002). Motivated
by these facts, we further decompose the income process estimation along three di-



mensions: enterprise ownership, worker age, and education. Our results show that
workers who work for privately-owned enterprises (POEs), who are relatively older
and who have less education tend to have higher permanent income variance. This
finding provides the evidence that economic transformation might be a important
driving force behind that fundamental change of the underlying income shock struc-
ture. In that sense, we think the co-movement of income and consumption inequality
in China could be a tale of transition. The transition in urban China created tremen-
dous uncertainty and led to an increase in uninsurable income shock, which passes
on to rising consumption inequality.

The paper is organized as follows. We provide a brief historical background on
the Chinese economy over the past three decades in Section 2. Section 3 describes
our dataset and sample selection criteria. Section 4 shows the trend of economic
inequality over time. Section 5 investigates the economic inequality over the life
cycle. Section 6 estimates income dynamics using the panel structure in the UHS
dataset and further investigates the possible cause of the substantial increase in
permanent income shock. Section 7 concludes.

II BACKGROUND OF CHINA’S ECONOMIC TRANSFORMATION

In this section, we provide a brief historical background on the Chinese economy
over the past three decades, with particular focus on the economic reforms that took
place in urban China.

In 1978, Chinese leader Deng Xiaoping initiated the “Open Door” policy and eco-
nomic reform after the end of the devastating Cultural Revolution. After the suc-
cessful household responsibility reform in rural areas, the focus of economic reform
shifted to cities in 1984. State control of industry was relaxed. POEs were allowed to
operate and compete with SOEs. And POEs gradually expanded their market share
at the expense of SOEs. However, corruption and rising inflation led to political
turmoil in 1989, which halted the market-oriented reform and triggered an economic
crisis.

In 1992, during his famous tour to south China, Deng Xiaoping pushed for further
radical reform toward a market economy in urban areas. Privatization began to
accelerate afterwards. The private sector surpassed the state sector in terms of the
share of GDP for the first time in the mid-1990s. The economic troubles ensuing



from the inefficiency of money-losing SOEs finally prompted the Chinese government
to initiate a large-scale privatization of SOEs in 1997 under the slogan “Grasp the
Big, Let Go of the Small” (see Hsieh and Song 2015 for details). Except large SOEs in
strategic sectors (energy, electricity, telecommunications, and banking), a majority
of small to medium-sized SOEs were either privatized or allowed to go bankrupt.
Accompanying the SOE reform, a series of reforms on privatizing social security,
education, health care, and housing were carried out. During the period of large-
scale restructuring reform from 1997 to 2002, more than 35 million SOE workers
were laid off (He and others 2015). The landscape of the Chinese urban economy
was changed forever.

After the SOE reform, growth accelerated. China’s accession to the World Trade
Organization (WTO) in 2001 further boosted growth. The annual real GDP growth
rate exceeded 10 percent on average from 2002 to 2011. The private sector accounted
for more than 60 percent of GDP in 2012. China’s economy has been transformed
into a market-oriented dynamic economy.

IIT DATA

In this section, we describe the two micro-level household survey datasets used. Our
main dataset is the annual Urban Household Survey (UHS). We also use the Chinese
Household Income Project (CHIP) to measure wealth inequality.

A Urban Household Survey (UHS)

The UHS is conducted by the National Bureau of Statistics (NBS) of China. The
UHS is based on a multi-stage probabilistic sample and stratified design, similar to
that used in the Current Population Surveys (CPS) in the U.S. The UHS provides
detailed information about income, consumption expenditure and the demographic
characteristics of household members at the household and individual levels. In that
sense, it can be viewed as the Chinese counterpart of a combination of CPS and
Consumer Expenditure Survey (CEX) in the United States And it has begun to gain
attention in the research community.?

3Researchers have used UHS to study the Chinese saving rate (Song and Yang 2010, Chamon
and Prasad 2010), wage structure (Ge and Yang 2014), and income and consumption inequalities
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The NBS draws a first-stage sample (called “big sample”) of households randomly
from selected cities and towns in each province every three years. A final sample
(called “small sample”) is then randomly selected from the big sample for recurrent
interviews and diary-keeping for detailed consumption expenditure every month.
From 1986 to 2005, every year one third of the households in the final sample is
replaced by other households from the first-stage sample. Since 2007, each year half
of the households in the small sample are replaced.* The design means that it should
be possible to construct a short panel (two- or three-year period) on the household
and individual levels from this rotation structure. The survey questionnaires have
been updated several times since 1986. T'wo major changes were made in 1992 and
2002 and minor changes were made in 1997 and 2007.

The UHS is not publicly available. The portion of the UHS data to which we had
access covers the time period from 1986 to 2009. The number of provinces and house-
holds covered varies across years. For time period 1986-1992, we have, on average,
more than 12,000 households per year from 28 provinces covering the whole coun-
try. For 1993-1997, we have data for just under 6,000 households from 10 provinces
(Beijing, Shanxi, Liaoning, Jiangsu, Anhui, Hubei, Guangdong, Chongqing, Sichuan,
Gansu) per year. For 1998-2001, we have access to the data covering nine provinces
(Beijing, Liaoning, Zhejiang, Anhui, Hubei, Guangdong, Sichuan, Shanxi, Gansu)
with 5,450 households per year. For time period 20022009, UHS reports household
and individual data separately.” We have access to the data for more than 30,000
households and more than 120,000 individuals per year (except 2002, for which we
have 26,990 households and 109,326 individuals) and they cover 16 provinces (Bei-
jing, Shanxi, Liaoning, Heilongjiang, Shanghai, Jiangsu, Anhui, Jiangxi, Shandong,
Henan, Hubei, Guangdong, Chongqing, Sichuan, Yunnan, Gansu).

Table 1 summarizes the sample size of our access to the UHS for different years.

(Cai, Chen, and Zou 2010), among others.

4 As pointed out by Feng, Hu and Moffitt (2015), this rotation design has not always been strictly
enforced. Probably because of budget constraints, the rotation ratio is always lower than what was
originally designed as we document in Section 6 and Appendix B (especially in Tables 3 and 4).

5Before 2002, the UHS does not separate household and individual variables in two sets of tables.
However, each household member does have an ID that we can use to track individuals across years.
See Appendix B on how we use it to construct a short panel from the UHS.
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Table 1: Sample Size of UHS

Year # of Observations | # of Provinces
1986 11660 28
1987 12365 28
1988 12901 28
1989 12374 28
1990 12827 28
1991 12890 28
1992 15835 28
1993 5751 10
1994 5899 10
1995-97 | 5907 10
1998-01 | 5450 9
2002 26990h, 109326p 16
2003 30384h, 120845p 16
2004 31832h, 127157p 16
2005 33360h, 132453p 16
2006 33441h, 131690p 16
2007 34462h, 131616p 16
2008 38944h, 154400p 16
2009 37480h, 146205p 16

Source: UHS 1986-2009.
Note: "h" refers to household, "p" refers to person.
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B Chinese Household Income Project Survey (CHIP)

Our second dataset is Chinese Household Income Project (CHIP) surveys. The sur-
veys are conducted by the Chinese Academy of Social Science (CASS) and National
Bureau of Statistics (NBS) through a series of questionnaire-based interviews done
in rural and urban areas in China in four different years: 1988, 1995, 2002, and
2007.5 The households in each survey are randomly selected following a strict sam-
pling process so that they are nationally representative. The surveys cover a sample
of about 15,000 to 20,000 households in 10 provinces in China. The surveys contain
detailed data on household economic status, employment, levels of education, sources
of income, household composition, household expenditures, and wealth. The CHIP
data have been frequently used in the empirical literature.”

C Sample Selection

Following the methodology in Heathcote, Perri, and Violante (2010), we construct
three different data samples from the UHS and label them A, B, and C.

In sample A, we drop records from the dataset only if there is no information on the
age of the head of household. We will use this sample to compare micro level data
from the UHS to macro aggregates and check the consistency with macro data.

Sample B is more restricted than Sample A. First, we keep records only if the house-
hold head is aged from 25 to 60. Then, we exclude records with negative values in
household earnings, disposable income, and consumption in each year. Sample B is
the main sample used for our household-level estimation.

Sample C is our individual-level sample. To construct it, we first select all individuals
aged 25-60 from Sample B. We then further restrict the sample by only including
individuals who report non-negative earnings.

We deflate every nominal variable by the consumer price index (base year = 2000).

We summarize major household characteristics statistics based on Sample A in Table
2. Several important demographic trends are observed here. First, household size

6So far only 2007 CHIP is not publicly available.
"See Wei and Zhang (2011) and He and others (2015).
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Table 2: Summary Statistics of Demographic Characteristics in UHS
1986 | 1990 | 1995 | 2000 | 2005 | 2009

Household size 3.84 3.48 3.19 | 3.08 | 2.93 2.85
Male HH head (%) | 61.4 67.6 66.6 | 68.1 | 70.7 70.0
# of children n.a. 1.37 1.05 | 0.95 | 0.86 0.74

Age of HH head | 42.3 | 44.6 | 456 |47.7 | 489 |49.4
SOE workers (%) | 72.0 |70.3 |66.3 |56.3 |43.7 |35.7
Above HSG (%) |10.1 |15.1 |21.8 [26.1 |30.1 |32.3
4 of obs 11660 | 12827 | 5907 | 5450 | 33359 | 37462

Source: UHS 1986-2009.
Note: HH is household. HSG is high school graduate.

has substantially declined over time. The average household size decreased from 3.84
in 1986 to 2.85 in 2009. The strict implementation of the “one child policy” since
the early 1980s may have contributed to that dramatic decline. Second, The share of
households headed by males in total households increased from 61.4 percent in 1986
to 70 percent in 2009, possibly because of declining female labor force participation.
Third, as a direct evidence of the “one child policy,” the average number of children
in one household declined from 1.37 in 1990 to 0.74 in 2009. Fourth, the average age
of household head increased quite significantly, from 42.3 in 1986 to 49.4 in 2009,
reflecting the trend of rapid aging in urban China. Fifth, reflecting the economic
transition described in Section 2, the percentage of household heads working for
SOEs decreased almost 100 percent, from 72.0 percent in 1986 to 35.7 percent in
2009. Finally, educational attainment has been improved significantly over the past
three decades. The share of household heads who had above high school diploma
more than tripled, from 10.1 percent in 1986 to 32.3 percent in 2009.%

D Consistency with Macro Data

Before we begin to use the UHS to analyze inequalities in urban China, we would
like to check whether the micro data from the UHS are consistent with the macro
data from the China Statistical Yearbook provided by NBS.

Figure 1 reports this consistency check. Panel A shows the log of real disposable

8For comparison, the share of college graduates and above increased from 7.7 percent in 1995 to
13.6 percent in 2009.
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Figure 1: Comparison between UHS and Macro Data
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income per capita in both UHS and NBS macro data. Before 2001, the two data
series were nearly identical. However, starting in 2002, possibly owing to the redesign
of the UHS in that year, log real disposable income per capita decreased in the UHS
and has differed from the NBS data since then. Despite this discrepancy, the trend of
real disposable income in the UHS after 2002 still closely aligned with that of macro
data.

Panel B in Figure 1 compares log of real consumption per capita in the UHS and
NBS macro data. It shows a pattern similar to that of disposable income. The two
data series aligned remarkably well before 2001. They diverged in 2002 but kept the
same trend afterwards.

The comparison verifies that the UHS is a reliable dataset, broadly consistent with
the official macro data reported by NBS. We thus have the confidence to proceed
with our empirical analysis based on the UHS.
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IV INEQUALITY OVER TIME

In this section, we report the evolution of earnings, income, consumption, and wealth
inequality in urban China over the past three decades based on the UHS and CHIP
data. Following the literature, we adopt four measures of inequality of the interested
variables throughout the paper: the Gini coefficient, the variance of log, the ratio of
the 90th percentile divided by the 50th percentile (P90/50 ratio), and the ratio of
the 50th percentile divided by the 10th percentile (P50/10 ratio), respectively.

A Household-level Inequality
A.1 Earnings

We start with household-level inequality based on sample B.? Figure 2 reports the
four measures of dispersion of household earnings. All four measures show a dramat-
ically increasing pattern. For example, variance of log earnings had roughly tripled,
from about 0.2 in 1986 to about 0.6 in 2009. Notice that variance of log household
earnings in top left panel closely resembles the P50/P10 ratio in bottom left panel.
The similarity reflects the sensitivity of the variance of log to the shape of the bot-
tom portion of the earnings distribution. In contrast, the Gini coefficient in top right
panel looks similar to the P90/P50 ratio in bottom right panel. This confirms that
Gini coefficient is sensitive to the upper portion of earnings distribution.

Figure 2 shows all four inequality measures of household earnings had increased sig-
nificantly from 1986 to 2009. But is this because the poor are becoming poorer and
the rich are becoming richer over time? Figure 3 plots the log level of household
earnings by different percentiles over time (all normalized to zero in 1986). Consis-
tent with the message in Figure 2, Figure 3 shows that the gap between different
percentiles of household earnings had been widening over time. However, even for
the bottom 5 and 10th percentiles, household earnings had increased about 100 log
points (or in absolute level, increased about 2.72 times) from 1986 to 2009. This
sharp increase in household earnings, even for the bottom income percentiles, re-
flects the fast growth of China’s economy. Therefore the answer to the question is

9 All the household-level measures are adjusted for household size by simply dividing each variable
by household size.



16

Figure 2: Various Measures of Household Earnings Inequality
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Figure 3: Percentiles of the Household Earnings Distribution
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that all percentiles of earnings distribution have seen a dramatic increase over time.
However, the rich have gained much more from the economic growth than the poor.

To control the possible effect of changing household composition over time, we also
adjust household earnings to a per-adult-equivalent basis using the OECD equiva-
lence scale, namely a weight of 1.0 to the first adult, 0.7 to each additional adult,
and 0.5 to each child. Figure 4 shows the four dispersion measures of equivalized
household earnings. As one can see, it is similar to Figure 2.9

10The UHS doesn’t have information about each household member’s age before 1992. Therefore
we can only report equivalized earnings results from 1992.

2010
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Figure 5: The Role of Government in Income Inequality
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A.2 Income and Government Redistribution

What did the Chinese government do to reduce rising income inequality? Figures 5
and 6 answers the question. Figure 5 shows the evolution of both gross income and
pretax income inequality at the household level. The difference between gross income
and pre-tax income is public pension benefits and other social security benefits (see
Appendix A). Government transfers in the form of pension benefits do significantly
reduce income equality through all years for the time period 1986-2009. This is
partly owing to the strong redistributional channel effected by the social security
system in China. He, Ning, and Zhu (2015) document that the 1997 pension reform
links the urban pension benefit to the average wage in the province where a worker
retires, not her own life-cycle average wage, which implies a very strong risk-sharing
and redistribution channel among retirees and also intergenerationally. The bigger
discrepancy between gross income and pretax income during the later years of 1986
2009 for all inequality measures confirms their finding.

Figure 6 shows the evolution of pretax income and disposable income. Disposable

10



20

Figure 6: From Pre-government to Disposable Income

Pretax Income and Disposable Income (var. of log) Pretax Income and Disposable Income (Gini)
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income by definition is pretax income minus taxes (see Appendix A). Here we see a
much smaller difference between inequalities of pretax and disposable income than
between gross income and pretax income in Figure 5. In fact, the difference was
almost negligible before 2000. This pattern differs from the one in countries such
as Japan. Japan shows a much bigger reduction in inequality by taxes than by
transfers (see Figure 4.8 in Lise and others 2014). The reason is that unlike the
case in advanced economies, labor income tax only accounts for a small fraction of
Chinese government revenue and is not quite progressive. In China, income tax plays
a much less important role in income redistribution than public pensions.

A.3 From Disposable Income to Consumption

For most of the countries documented in the RED special issue, a common feature is
that we observe income inequality has been increasing much faster than consumption
inequality. And consumption inequality is usually significantly lower than income
inequality (except in Russia). This pattern reflects the improvement in risk-sharing

2010
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Figure 7: From Disposable Income to Consumption
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due to financial development. Consumers thus can smooth consumption relatively
easy, which leads to the divergence of income and consumption inequality.

Figure 7 shows the evolution of household-level disposable income and total consump-
tion inequality for the time period 1986-2009. China, however, shows a surprising
pattern that contrasts with most countries. The Gini index of total consumption
is uniformly higher than that of disposable income through the whole time period.
And they closely track each other (especially after 1993). Other measures show a
somewhat consistent story, although the difference between income and consumption
inequality levels became less significant under the Gini measure. In all four measures,
however, consumption inequality closely tracks with income inequality.!!

Because the UHS has great coverage of consumption variables, we explore the con-
sumption data by dividing it into durable versus nondurable consumption and plot
their inequality respectively in Figure 8. We see that the Gini index of durable con-

Cai, Chen, and Zhou (2010) use the UHS and document a similar pattern of income and
consumption inequality for 1992-2003.
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Figure 8: Consumption Inequality by Category
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sumption is about 2-3 times higher than that of nondurable consumption. We then
further differentiate nondurable consumption into necessary nondurable consump-
tion and social status nondurable consumption.!? We find that the Gini coefficient
of social status consumption is much higher than nondurable consumption, which in
turn is slightly higher than necessary nondurable consumption.!3

Motivated by the finding in Figure 8, we then revisit Figure 7 by replacing total
consumption there with nondurable consumption. Figure 9 shows the results.

We see that nondurable consumption inequality is very close to income inequality
from 1986 to 1992. This might reflect that under the centrally planned economy,
workers had a very generous social safety net (so called the “iron rice bowl”). In ex-
change, workers received a low wage and used almost all of their income on consump-

12G0cial status nondurable consumption includes food away from home, education, entertainment,
and personal gift. Necessary nondurable consumption = nondurable consumption - social status
nondurable consumption.

13We suspect that the significant jump in 1992 and 2002 for variance of log and P50/P10 ratio is
due to the change of questionnaire of UHS in those years.
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Figure 9: From Disposable Income to Nondurable Consumption
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tion. After 1992, as the urban economic reform began to speed up and households
had higher wages and hence increased their saving rate, nondurable consumption
inequality started to diverge with inc