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Abstract

Annual income data may provide a misleading indicator of enduring income 
inequality in societies where there is considerable year-to-year income mobility. 
Using two rounds of data on households, the paper measures income mobility 
in the People’s Republic of China (PRC) between the early 1990s and early 
2000s. In the early 1990s, the increase in income inequality in the PRC was 
accompanied by a level of income mobility comparable to other developing 
countries in transition, and was higher than that found in developed countries 
such as the United States. By the early 2000s, however, while the PRC’s 
income inequality increased further, income mobility decreased, implying that 
the probability of being stuck in a relatively lower level of income increased 
for households. The paper also finds divergent experiences of urban and rural 
households as the urban–rural gap widens. In the early 1990s, income mobility 
was higher among urban than rural households. Between the early 1990s and 
early 2000s, income mobility decreased for both urban and rural households, but 
the decrease was more pronounced for the former; therefore, in the early 2000s, 
urban and rural households had more or less the same level of income mobility. 
These findings are found to be robust to alternative ways of defining household 
income groups and analyzing income mobility.





I. Introduction

Although average income has shown remarkable growth in the People’s Republic of 
China (PRC) in the past few decades, income inequality has also increased noticeably 
in recent years. This increase has been subject to considerable research and concern.1 
However, perhaps a more pertinent question for households and individuals over 
the longer run is not so much the disparity of income across households in a given 
year, but rather the degree of income mobility: would they be perpetually stuck in the 
lower economic rungs or would they have a reasonable chance to scale the economic 
ladder? The conventional use of annual income to measure income inequality may 
provide a misleading indicator of enduring income inequality in societies where there is 
considerable year-to-year income mobility. Income mobility may mitigate the impact of 
widening income inequality reflected in annual cross-section data over a longer period.

Studies on income mobility in the PRC are still relatively few. One reason is that 
income mobility can only be measured when panel data on individuals or households 
are available. An important aspect of this analysis is to use observations on income to 
determine the degree to which income inequality in a given year is smoothed through 
income mobility over time (Gottschalk 1997, Fields 2001). In one of the earlier studies on 
income mobility in the PRC, Nee (1996) provides evidence that income mobility among 
rural households increased in latter years during 1978–1989. Khor and Pencavel (2006) 
find that the increase in income inequality among urban individuals during 1990–1995 
was accompanied by a level of income mobility higher than observed in the United States 
(US). Extending their inquiry to household incomes,2 Khor and Pencavel (2008 and 2010) 
find considerable income mobility among households in the PRC during the same time 
periods, with mobility among rural households lower than among urban households. 

This paper examines income mobility among PRC households by extending the analysis 
in Khor and Pencavel (2008 and 2010) to the early 2000s, drawing information on 
household income surveys carried out under the Chinese Household Income Project 
(CHIP) in 1996 and 2002 (Riskin, Zhao, and Li 2000). A number of findings emerge from 
this analysis. First, in the early 1990s, the increase in income inequality in the PRC was 
accompanied by a level of income mobility comparable to other developing countries in 
transition, and higher than that found in developed countries such as the US. By the early 

1 See for example, ADB (2007); Chen and Ravallion (2004); Gustafsson and Li (2001); Khan and Riskin (1998 and 
2001;) Knight and Song (2003 and 2005); and Lin, Zhuang, and Yarcia (2008). 

2 This is especially pertinent given the high degree of intra-household risk-sharing in developing countries to 
mitigate idiosyncratic shocks (see Kochar 1995).



2000s, however, while income inequality increased further, income mobility decreased, 
implying that the probability of being stuck in a relatively lower income level increased for 
households. Second, the experiences of urban and rural households in income mobility 
diverged. In the early 1990s, income mobility was higher among urban households than 
among rural households. Between the early 1990s and early 2000s, income mobility 
decreased for both, but the decrease was more pronounced for urban households; by 
the early 2000s, urban and rural households had more or less the same level of income 
mobility. Third, the Gini coefficients for 3-year average incomes are between 90% and 
95% of the corresponding Gini coefficients for single-year incomes, suggesting that 
income mobility could mitigate the levels of income inequality. 

In the the rest of this paper, Section II describes data sources and construction of 
variables. Section III discusses income inequality and mobility among urban and rural 
households in the PRC. Section IV examines correlates of income mobility. Section V 
looks at income inequality from a longer-term perspective, and Section VI concludes.  

II. Data Sources and Procedures

A. The Chinese Household Income Project

This chapter draws on information from household income surveys in 1996 and 2002 
under the Chinese Household Income Project (Riskin, Zhao, and Li 2000).3 The 1996 
survey covers 7,998 rural households and 6,931 urban households (CHIP2), while the 
2002 survey covers 9,200 rural households and 6,835 urban households (CHIP3). The 
rural sample was drawn from 19 provinces while the urban sample represents households 
across 11 provinces. To obtain income observations for the same households over time, 
in each CHIP survey, respondents were asked to provide income information not only for 
the current year, but also previous years. The analysis in this chapter makes use of data 
in 1991, 1993, and 1995 from CHIP2; and 1998, 2000, and 2002 from CHIP3, for both 
urban and rural households. All together, the two data sets provide a description of more 
than a decade of household incomes during a period of remarkable economic growth 
(see Table 1 for descriptive characteristics). 

3 The Chinese Household Income Project is a research effort jointly sponsored by the Institute of Economics, Chinese 
Academy of Social Sciences, Asian Development Bank, and Ford Foundation, with additional support provided by 
the East Asian Institute, Columbia University. Khan and Riskin (2001) provide a careful analysis of initial findings. 
Fields and Zhang (2007) suggest that these two data sets, along with the China Health and Nutrition Survey (used 
in Khor and Pencavel 2008) could be useful in answering income mobility questions.
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Table 1: Descriptive Statistics for Households

  CHIP2 CHIP3

  Year Urban Rural Year Urban Rural

Variables (mean)
    Real total income 1991 11,111.99 5,369.72 1998 15,095.65 7,267.67
    Real total income 1993 12,753.95 5,875.79 2000 17,410.56 8,517.55
    Real total income 1995 13,743.39 6,326.01 2002 21,299.28 9,426.26
    Real per adult equivalent 1991 4,531.38 1,709.88 1998 6,296.33 2,382.19
    Real per adult equivalent 1993 5,184.61 1,864.84 2000 7,266.57 2,826.57
    Real per adult equivalent 1995 5,600.24 2,002.57 2002 8,911.49 3,122.04
    Household size 1995 3.13 4.34 2002 3.00 4.11
Household Head Characteristics 
    Female 33.9% 3.8% 32.6% 4.1%
    Age 45.96 44.49 47.99 46.33
    Member of Communist Party 34.0% 14.9% 38.7% 17.8%
    Minority ethnic group 4.2% 5.7% 3.8% 1.7%
    Average years of schooling   10.42 5.44   10.71 7.27

CHIP = Chinese Household Income Project.
Note:  Real incomes are expressed in 1995 yuan. 
Source:  Authors’ estimates.

Similar to Khor and Pencavel (2008), this study uses measures of pretransfer/pretax 
household income inclusive of cash payments, income in kind, state-financed subsidies, 
and consumption of agricultural products by households engaged in agricultural 
production. The investigation into the effects of changes in how income is defined 
suggests that the principal findings are robust with respect to alternative definitions. All 
income variables are measured in real terms in 1995 yuan. A major issue in estimating 
inequality is the quality of income data, such as measurement errors and outliers, 
often more prevalent in the two tails of the distribution. Following a common practice 
to mitigate such measurement errors, the data are thus trimmed by omitting 0.5% of 
the lowest values and 0.5% of the largest values of income in each sample. This tends 
to reduce the measures of income inequality. But an assessment of the impact of this 
trimming procedure reveals inconsequential effects on the inferences about inequality and 
mobility.4

B. Adjustments for Household Size and Composition

Households have different sizes and compositions, and household income is often not 
independent of these differences. In Table 2 we report the average number of children 
(NC), average number of adults (NA), and average number of members (NA+C) for each 
income decile of total household income for rural and urban households, respectively.5 

4 Cowell, Litchfield, and Mercader-Prats (1999) provide an analysis and application of the practice of trimming the 
tails of income distribution data. The deletion of outliers is a standard (though by no means universal) procedure 
in labor economics. Card, Lemieux, and Riddell (2004) and Khor and Pencavel (2010) are recent examples that use 
the Current Population Survey.

5 Children are defined as household members younger than 18.
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Overall, rural households are bigger than urban households. For both survey rounds, size 
increases with income level. Between 1995 and 2002, however, there was a significant 
decrease in average household size in both urban and rural areas. 

Table 2: Household Size and Composition by Household Income Decile, 1995 and 2002 

  Income Deciles  

  1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th Mean

CHIP 1995, rural households
N C 1.08 1.11 1.25 1.32 1.38 1.41 1.35 1.34 1.39 1.26 1.29
N A 2.87 2.76 2.72 2.87 2.96 3.08 3.17 3.2 3.27 3.55 3.05
N A + C 3.95 3.87 3.98 4.19 4.34 4.5 4.53 4.54 4.66 4.82 4.34
CHIP 1995, urban households
N C 0.72 0.75 0.79 0.75 0.73 0.72 0.69 0.6 0.56 0.56 0.69
N A 2.1 2.25 2.25 2.32 2.38 2.4 2.47 2.63 2.75 2.92 2.45
N A + C 2.82 3 3.04 3.07 3.11 3.12 3.15 3.23 3.31 3.48 3.13
CHIP 2002, rural households
N C 0.91 1.07 1.06 1.06 1.14 1.05 1.12 1.11 1.12 0.99 1.06
N A 2.68 2.8 2.92 2.93 3.02 3.15 3.12 3.24 3.32 3.46 3.07
N A + C 3.59 3.87 3.98 3.99 4.16 4.2 4.24 4.35 4.44 4.45 4.13
CHIP 2002, urban households
N C 0.57 0.56 0.52 0.55 0.54 0.49 0.56 0.52 0.46 0.46 0.52
N A 2.21 2.31 2.39 2.39 2.45 2.47 2.49 2.56 2.78 2.77 2.48
N A + C 2.78 2.87 2.91 2.94 2.99 2.96 3.06 3.08 3.24 3.23 3.01

CHIP = Chinese Household Income Project.
Source:  Authors’ estimates.

To determine whether the results of the analysis in this chapter are independent of 
alternative ways of comparing households, in addition to using total household income 
(yi) with no adjustments for household size and structure, the study computed per capita 
household income [yi /(NA

i +NC
i)] and per equivalent adult household income defined as 

yi /(NA
i +q.NC

i)v where q is the weight attached to children and v is the scale economy 
parameter. The implications of alternative values of q and v were examined and the 
general results do not change noticeably with respect to different values chosen.6 The 
estimation of per equivalent adult household income is based on values of q at 0.75 and 
of v at 0.85. These values imply that, for example, in evaluating the value of a given yuan 
or dollar of household income, a household consisting of five adults and no children is 
“equivalent” to a household with two adults and four children. 

6 The authors examined values of q between 0.50 and unity and values of v between 0.50 and unity. Per capita 
household income corresponds to q = v = 1. The results are not sensitive to the choices of q  and v.
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C. Income Inequality and Mobility among Rural and Urban 
Households

1. Annual Income Inequality

While many studies have documented the rise in income inequality in the PRC in recent 
years, an interesting trend that emerges from comparing the two rounds of the CHIP 
data is the difference in the experience of urban and rural households. Figure 1 shows 
the kernel probability density estimates of rural and urban household incomes in 1991 
and 1995; Figure 2 shows those for 1998 and 2002. Two important observations emerge 
from these figures. First, average urban incomes are above those of rural incomes across 
all years.7 Second, it is also evident from Figure 1 that the annual income distribution 
among rural households in the PRC is wider than among urban households in 1991 and 
1995. In other words, income inequality among urban households is lower than among 
rural households for these years. However, for 1998 and 2002, the kernel densities of the 
distribution of household income in urban areas are not manifestly different from those of 
rural households (see Figure 2). This reflects the fact that rural income distribution did not 
change very much between 1995 and 2002, while the urban distribution became wider 
and more unequal. 

Figure 1: Kernel Density Estimates of the Frequency Distribution of Logarithm  
of Household Income, 1991 and 1995
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Source:  Authors’ estimates.

7 This changes little if familiar differences between urban and rural households are held constant in computing the 
rural–urban income disparity. Thus, holding constant indicators of household size and structure, the age of the 
household head, whether the household head is a Communist Party member, and whether the household head is 
an ethnic minority, results in the mean rural household income being 41% of the mean urban household income 
(see Khor and Pencavel 2006). The densities are estimated using the Epanechnikov kernel with a bandwidth of 
0.05. The pattern is qualitatively the same in the US: the rural household income distribution is to the left of that of 
the urban household. However, the degree of displacement of the rural relative to the urban income distribution 
in the US is considerably less than in the PRC (see Khor and Pencavel 2010).
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Figure 2: Kernel Density Estimates of the Frequency Distribution of Logarithm  
of Household Income, 1998 and 2002 
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The visual impression given by the kernel densities is confirmed by the indicators of 
income inequality in Table 3. The lower panels of Table 3 indicate that rural income 
inequality exceeds urban income inequality not only for household income but also for 
household income adjusted for household size and composition. Although inequality in the 
PRC as a whole has gone up, in contrast to urban areas, income inequality among rural 
households actually declined between 1995 and 2002.8 This pattern does not vary across 
household income definitions and inequality measurements employed: Gini coefficient, 
ratio of income at the 90th percentile to income at the 10th percentile, coefficient variation 
of incomes, and standard deviation of the logarithm of incomes. For example, the Gini 
coefficient for total household income per adult-equivalent of rural households decreased 
from 0.350 to 0.336, while for urban households it increased from 0.254 to 0.302 (see 
Table 3). As a result, the gap in income inequality between urban and rural areas 
narrowed from the early 1990s to the early 2000s.  

8 Most studies find rural inequality in the PRC increasing during the same period. Possible explanations for the 
differences may include the peculiarities of the sample selection and measurement errors in reported income. 
However, Khor and Pencavel (2010) performed Monte Carlo simulations drawing independent subsamples from 
the pooled urban and rural sample of CHIP2, finding robust results on income mobility measures. The source of 
the decrease in rural inequality for CHIP3 warrants further research. 
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Table 3: Annual Household Income Inequality, 1995 and 2002

  Rural Households Urban Households

1995 2002 1995 2002

Household incomes
    Gini coefficient 0.354 0.334 0.257 0.303
    90th/10th percentile ratio 5.729 4.884 3.203 4.153
    Coefficient of variation 0.705 0.658 0.495 0.579
    Standard deviation of log income 0.677 0.621 0.464 0.563
Per capita household income
    Gini coefficient 0.358 0.348 0.265 0.311
    90th/10th percentile ratio 5.316 5.101 3.389 4.355
    Coefficient of variation 0.755 0.716 0.508 0.609
    Standard deviation of log income 0.677 0.638 0.480 0.577
Per equivalent adult household income
    Gini coefficient 0.350 0.336 0.254 0.302
    90th/10th percentile ratio 5.200 4.689 3.163 4.146
    Coefficient of variation 0.721 0.681 0.485 0.585
    Standard deviation of log income 0.665 0.619 0.459 0.560

Source:  Authors’ estimates.

2. Indicators of Income Mobility: Income Quintiles

How significant is income mobility among the PRC households? Is there a difference 
in income mobility between rural households and urban households? We answer these 
questions by constructing an income transition matrix.9 The two periods examined are 
1991 and 1995 using CHIP2 data and 1998 and 2002 using CHIP3 data. The transition 
matrices, based on per equivalent adult household income, are presented in Tables 5 and 
6, with separate panels for urban, rural, and pooled households. A chi-square test of the 
null hypothesis that the transition matrices are symmetrical cannot be rejected with a high 
level of confidence.10 

According to the top panel of Table 5, in rural areas, 61% of those who occupied the 
poorest fifth of households in 1991 were in the same quintile in 1995, whereas in urban 
areas, this figure is 48%. These suggest more income mobility in urban than in rural 
areas. During 1998–2002, however, there was a considerable decrease in quintile 

9  An income transition matrix cross-classifies households into income quintiles from I (the bottom or poorest 
quintile) to V (the top or richest quintile) in two periods. Each quintile contains the same number of households. 
To ensure an equal number of households in each quintile, if households at the quintile cutoffs have the same 
income, they are allocated randomly to the adjacent quintiles. Each element of the income transition table shows 
the fraction of households in income quintile j in 1 year that occupies income quintile k in a subsequent year, 
denoted as pjk. 

10 A maximum likelihood test of the symmetry of these transition matrices involves calculating the statistic Λ = Σ i 
> j (p i j - p j i ) 2 / ( p i j + p j i ), which has a chi-square distribution with q (q - 1)/2 degrees of freedom (with q equal 
to the number of quantiles). For the transition matrices in Tables 5 and 6, the symmetry hypothesis cannot be 
rejected with a very high level of confidence (i.e., calculated p values close to unity). See Bishop, Fienberg, and 
Holland (1975).
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movements, especially in urban areas, reversing the initial pattern. While the percentage 
of rural households in the bottom quintile in 1998 who found themselves remaining in 
the bottom quintile in 2002 was still 61%, now 68% of urban households in the bottom 
quintile in 1998 remained there 4 years later (see Table 4).

Table 4: Per Equivalent Adult Household: Income Transition Matrix, 1991 and 1995
Rural   1995

I II III IV V
I 0.613 0.213 0.114 0.035 0.024
II 0.242 0.361 0.236 0.118 0.043

     1991 III 0.090 0.267 0.311 0.235 0.097
IV 0.037 0.136 0.251 0.338 0.237
V 0.017 0.022 0.089 0.274 0.599

Urban 1995
I II III IV V

I 0.478 0.234 0.157 0.101 0.029
II 0.294 0.256 0.212 0.157 0.081

     1991 III 0.153 0.249 0.263 0.202 0.133
IV 0.067 0.206 0.229 0.277 0.221
V 0.007 0.055 0.139 0.263 0.537

Pooled 1995
I II III IV V

I 0.702 0.242 0.042 0.012 0.002
II 0.252 0.445 0.208 0.074 0.021

     1991 III 0.040 0.251 0.360 0.244 0.106
IV 0.005 0.056 0.303 0.379 0.256
V 0.001 0.006 0.088 0.291 0.614

SUMMARY  Rural Urban Pooled
Average quintile move 0.765 0.970 0.600
Immobility ratio 0.444 0.362 0.500
Adjusted immobility ratio 0.835 0.743 0.909

Source:  Authors’ estimates.

In the case of the richest household quintile, 60% remained in the same rank in 1991 
and 1995 among rural households, compared with 54% among urban households, again 
suggesting greater income mobility in urban than in rural areas. Between 1998 and 
2002, the corresponding figure is 68% for rural households and 74% for urban, another 
indication that trends of mobility in urban versus rural areas have reversed. The transition 
matrices based on per capita household income yield similar inferences.
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Table 5: Per Equivalent Adult Household: Income Transition Matrix, 1998 and 2002 

Rural   2002
I II III IV V

I 0.613 0.218 0.098 0.044 0.028
II 0.230 0.411 0.220 0.096 0.043

    1998 III 0.085 0.237 0.375 0.212 0.091
IV 0.044 0.102 0.236 0.420 0.198
V 0.028 0.033 0.070 0.227 0.640

Urban 2002
I II III IV V

I 0.628 0.242 0.080 0.035 0.016
II 0.258 0.394 0.217 0.091 0.041

    1998 III 0.080 0.266 0.349 0.212 0.095
IV 0.024 0.077 0.287 0.404 0.209
V 0.011 0.023 0.068 0.259 0.640

Pooled 2002
I II III IV V

I 0.681 0.228 0.070 0.016 0.005
II 0.237 0.500 0.203 0.051 0.009

    1998 III 0.065 0.225 0.469 0.198 0.042
IV 0.015 0.041 0.227 0.513 0.204
V 0.002 0.006 0.030 0.222 0.740

SUMMARY  Rural Urban Pooled
Average quintile move 0.717 0.679 0.502
Immobility ratio 0.492 0.483 0.581
Adjusted immobility ratio 0.847 0.873 0.930

Source:  Authors’ estimates.

To facilitate comparisons of income mobility, three summary indicators of income mobility 
are calculated: (i) the average quintile move; (ii) the fraction who remain in the same 
quintile, also called the “immobility ratio”; and (iii) an “adjusted immobility ratio”, namely, 
the fraction who remain in the same quintile plus the fraction who move one quintile.11 
The computed values of these three summary indicators of income mobility from 1991 to 
1995 and from 1998 to 2002 are reported at the bottom of Tables 5 and 6, respectively. 
From 1991 to 1995, income mobility was higher among urban households than among 
11  The average quintile move is defined as:

 

1
5 1

5

1

5

j k pjk
kj

−( )









==
∑∑

 The fraction who remain in the same quintile is defined as (5)-1Σj = 1,..,5 (p j j ). The immobility ratio resembles 
the indicator of Shorrocks (1978): (q - T)/(q - 1) where T is the trace of the matrix and q the number of quantiles 
(here, 5). As a reference point, if every entry in the transition matrix (that is, if every value for p j k) were one fifth 
(sometimes described as “perfect mobility”), the average quintile move would take the value of 1.6, the immobility 
ratio would be 0.20, and the adjusted immobility ratio would be 0.52. At the other extreme, if the transition 
matrix were an identity matrix with unit values on the main diagonal and zeros elsewhere (sometimes described 
as “complete immobility”), the average quintile move would be 0 and the immobility ratio and the adjusted 
immobility ratio would each be 1. Evidently, the range of values of the average quintile move is from 1.6 to 0, 
that of the immobility ratio 0.20 to 1, and the adjusted immobility ratio of 0.52 to 1. Higher values of the average 
quintile move indicate greater mobility and higher values of the immobility ratio and the adjusted immobility ratio 
indicate less mobility. 
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rural households: the average quintile move is higher, and the immobility ratio and the 
adjusted immobility ratio are lower for urban households (0.970, 0.362, and 0.743) than 
for rural households (0.765, 0.444, and 0.835).12

From 1998 to 2002, however, concurrent with the increase in income inequality, the 
level of income mobility for households in the PRC decreased. The slowdown in income 
mobility was particularly marked among urban households, where the percentage of 
households remaining in the same quintile increased almost a third from 36.2% in the 
earlier period to 48.3%. These suggest that income distribution was becoming less 
fluid in more recent years. More strikingly, the urban-rural difference in income mobility 
is reversed: between 1998 and 2002, the average quintile move was higher for rural 
households than for urban households. 

3. Indicators of Income Mobility: Income Clusters

The indicators of income mobility discussed in the previous paragraphs are not invariant 
to the extent of income inequality in a society. In other words, a household experiencing 
a given increase in income is more likely to cross quintiles in an economy with a narrow 
income distribution than a household experiencing the same income increase in a 
society with a wide income distribution. Because the inequality of the annual distribution 
of income is different in rural areas from that in urban areas, it is useful to consider 
constructing an income transition matrix defined not on the basis of income quintiles but 
on alternative classification schemes to ensure that the results are robust. The alternative 
scheme used here is deviations from median income, or income clusters.

Five income clusters are specified: households with incomes that are (i) less than 0.65 
of the median income; (ii) between 0.65 and 0.95 of the median income; (iii) between 
0.95 and 1.25 of the median income; (iv) between 1.25 and 1.55 of the median income; 
and (v) above 1.55 of the median income. Obviously, if the median is the same in the 
two societies, the income cut-offs will be the same, but they will correspond to different 
fractions of households when income dispersion is different in the two societies. In a 
society with a wider income distribution, more households will be in the income cluster of 
less than 0.65 of the median compared with a society with a narrower income distribution.

The results of measuring transitions across income clusters rather than across income 
quintiles are shown in Table 6. Between 1991 and 1995, there is a tendency for the 
difference in mobility between rural and urban areas to attenuate. As expected, in 
rural areas where the income distribution is wider, mobility appears to be greater when 
12 In addition to household income, income mobility measures are computed for urban individuals using CHIP3. 

While the transition matrices are not reported in this paper, the results show that income mobility for individuals 
exceeds that of households. For example, the average quintile move for urban individuals is 0.688 between 1998 
and 2002. During this same period, for urban individuals, the immobility ratio and the adjusted immobility ratio 
are 0.485 and 0.870, respectively. These measurements show more mobility for individuals regardless of the 
measures of household income chosen, suggestive of risk-sharing across households, as earlier surmised. Similar 
results were found using CHIP2 data (see Khor and Pencavel 2010). 
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measured by movements across income clusters than measured by movements across 
income quintiles; and, in urban areas where the annual income distribution is narrower, 
mobility tends to be less when measured by transitions across income clusters than 
measured by transitions across income quintiles. However, it remains the case that 
household income mobility in urban areas exceeds that in rural areas during 1991–1995. 
Between 1998 and 2002, however, income distribution widened for urban households and 
narrowed slightly in rural areas. As a result, similar to that observed for rural households, 
mobility for urban households now appears to be greater when measured by movements 
across income clusters than measured by movements across income quintiles. Perhaps 
more importantly, these results using income clusters confirm the finding in Section 
C.2 of a slowdown in income mobility for urban households to the extent that by some 
measures, income mobility in urban areas is now lower than in rural areas.

Table 6: Summary of Income Mobility, 1991–2002

  Quintiles Clusters

  Rural Urban Rural Urban

1991–1995
Household income

Average cluster/quintile move 0.748 0.973 0.847 0.906
Immobility ratio 0.455 0.360 0.473 0.371
Adjusted immobility ratio 0.840 0.744 0.802 0.780

Per capita household income
Average cluster/quintile move 0.757 0.930 0.824 0.886
Immobility ratio 0.442 0.373 0.466 0.384
Adjusted immobility ratio 0.842 0.763 0.813 0.787

Per equivalent adult household income
Average cluster/quintile move 0.765 0.970 0.839 0.913
Immobility ratio 0.444 0.362 0.464 0.367
Adjusted immobility ratio 0.835 0.743 0.801 0.777

1998–2002
Household income

Average cluster/quintile move 0.709 0.668 0.744 0.704
Immobility ratio 0.499 0.485 0.506 0.492
Adjusted immobility ratio 0.847 0.878 0.837 0.859

Per capita household income
Average cluster/quintile move 0.693 0.663 0.741 0.691
Immobility ratio 0.502 0.489 0.518 0.498
Adjusted immobility ratio 0.854 0.88 0.838 0.867

Per equivalent adult household income
Average cluster/quintile move 0.717 0.679 0.760 0.707
Immobility ratio 0.492 0.483 0.499 0.488
Adjusted immobility ratio 0.847 0.873 0.835 0.862

Source:  Authors’ estimates.
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III. Income Mobility: Another Robustness Test

Another commonly used measure of income mobility is the slope coefficient from a 
regression of current household income (here, log per equivalent adult incomeit is used) 
on lagged household income (log per equivalent adult incomeit-1).

yit = αt + β.yi,t-1 + eit  (1)

where the error term eit~N(0,1). When β is zero, income follows a random walk; a value 
of unity implies complete immobility of income (current household income is completely 
predetermined by past income).13 

Table 7 presents these estimated coefficients separately for urban and rural households. 
The patterns are broadly consistent with earlier observations. Income mobility in urban 
areas is greater than that in rural areas during 1991–1995, with the slope coefficient 
of the lagged household income of 0.580 for urban households and 0.716 for rural 
households. During 1998–2002, the coefficient for urban households increases to 0.737, 
while that for rural households increases only to 0.745, suggesting a convergence in 
income mobility between urban and rural households. These results suggest that income 
became less mobile for both groups, with the decline in income mobility being more 
significant for urban households. 

Table 7:  Income Mobility: A Random Walk?

Estimated beta coefficients for: yit = αt + β̂ .yi,t-1  +  eit
Urban Rural

1991–1995 0.580 0.716
(0.009) (0.008)

1998–2002 0.737 0.745
  (0.008) (0.008)

Source:  Authors’ estimates.

A. Correlates of Income Mobility

The indicators of income mobility in Table 7 describe the amount of income mobility 
across income quintiles over 5 years, but they are silent about those attributes of 
households associated with upward or downward mobility. Moreover, one might think of 
income mobility as a property that needs to be measured not simply between one pair 
of years, but between many pairs of years. Put differently, because there are transitory 
factors that operate in any given year, the “permanent” probability of upward or downward 
income mobility is not fully observed using information on only one pair of years. Thus, 

13 Note that here β does not distinguish between upward and downward mobility.
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define πi as a latent index of permanent income mobility of household i and suppose πi is 
a linear function of observed characteristics of household Xi and unobserved factors, ui:

πi = βXi + ui (2)

where ui is assumed to be distributed normally with zero mean and unit variance. This 
standardized normal assumption will give rise to the estimation of an ordered probit 
model.

Although permanent income mobility πi is unobserved, a household’s position in the 
elements of the income transition matrices during 1991–1995 and during 1998–2002 in 
Tables 5 and 6 provides information on the permanent mobility of this household. Based 
on whether a household occupies an element on the diagonal of an income transition 
matrix or above or below the diagonal, one could define a new variable zi with the 
following features: zi = 1 for households occupying a cell below the main diagonal (that 
is, for households experiencing downward mobility); zi = 2 for households occupying 
a cell on the main diagonal of the income transition matrix (households experiencing 
no mobility); and zi = 3 for households in a cell above the main diagonal of the income 
transition matrix (households experiencing upward mobility).14 The relation between the 
observed variable zi and the latent variable πi is given as follows:

z i = 1 if π i ≤ 0 

z i = 2 if 0 < π i ≤ γ 1 

z i = 3 if γ 2 ≤ π i 

where γ 1 and γ 2 are censoring parameters to be estimated jointly with β. The X 
variables consist of household size and the following characteristics of the head of 
household: gender, age (entered as a quadratic form), years of schooling, an ethnic 
minority, and, for the PRC, membership in the Communist Party. The results of the 
maximum likelihood estimation of the β parameters of equation (2) for the marginal 
effects are given in Table 8. 

For rural households, it appears that the only significant predictor of income mobility 
across these two time periods is household size. Each additional member of a rural 
household lowers the probability of downward mobility by 1.7% across both survey 
rounds. In the early 1990s, education of the head of household is still associated with 
lower income mobility: each year of schooling reduces the probability of downward 
mobility by 0.4%, which is, nonetheless, a much smaller magnitude than the 
14  Thus, in the income transition matrix in which each element is defined by {j, k} where j denotes the income 

quintile in the initial year and k the income quintile in the final year, z i = 1 if household i occupies an element 
where j > k , z i = 2 if household i occupies an element where j = k , and z i = 3 if household i occupies an element 
where j < k.
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corresponding impact of education for urban households. However, education is no longer 
a significant deterrent of downward mobility by the second survey round. Between 1998 
and 2002, Communist Party membership emerges as a statistically significant predictor of 
income mobility, lowering the probability of downward income mobility by 2.2%. This effect 
is in turn stronger than that found for urban households.

Table 8: Marginal Effects from Maximum Likelihood Estimation

  Prob(downward mobility) Prob(no mobility) Prob(upward mobility)

  Rural Urban Rural Urban Rural Urban

CHIP2 (1991–1995)
Woman = 1 0.010 -0.029** -0.001 0.001 -0.010 0.027*

(0.026) (0.011) (0.002) (0.001) (0.025) (0.011)
Years of schooling -0.0044** -0.0116** 0.0001 0.0005** 0.0043** 0.0111**

(0.002) (0.002) (0.000) (0.000) (0.002) (0.002)
Minority = 1 0.042* -0.041** -0.004 -0.001 -0.038** 0.042*

(0.023) (0.024) (0.003) (0.002) (0.019) (0.026)
Communist = 1 -0.011 -0.048** 0.001 0.001 0.011 0.047**

(0.014) (0.011) (0.002) (0.001) (0.014) (0.011)
Age/10 -0.035 -0.200** 0.001 0.008** 0.034 0.192**

(0.031) (0.034) (0.001) (0.003) (0.031) (0.033)
(Age) 2/1,000 0.045 0.199** -0.001 0.008** -0.044 -0.190**

(0.030) (0.030) (0.001) (0.003) (0.030) (0.030)
Household size -0.017** 0.001 0.001* -0.001 0.017** -0.001

(0.004) (0.006) (0.001) (0.001) (0.004) (0.006)
CHIP3 (1998–2002)

Woman = 1 0.029 -0.023** -0.002 0.000 -0.027 0.022**
(0.021) (0.001) (0.002) (0.000) (0.019) (0.001)

Years of schooling 0 -0.009** 0.0001 0.0004** 0.000 0.009**
(0.002) (0.001) (0.0002) (0.000) (0.002) (0.001)

Minority = 1 0.031 -0.047** -0.002 -0.002 -0.029 0.049*
(0.032) (0.021) (0.004) (0.003) (0.028) (0.026)

Communist = 1 -0.022** -0.018** 0.000 0.001 0.023** 0.017**
(0.010) (0.010) (0.001) (0.000) (0.011) (0.009)

Age/10 -0.001 0.008** 0.000 -0.0003* 0.001 -0.007**
(0.003) (0.003) (0.000) (0.000) (0.003) (0.003)

(Age) 2/1,000 0.003 0.001** -0.004 0.008* 0.000 0.006**
(0.004) 0 (0.005) (0.003) (0.001) (0.003)

Household size -0.017** 0.009 0.002 0.000 0.011** -0.001
  (0.004) (0.006) (0.003) (0.000) (0.004) (0.006)

* indicates significance at the 5% level; ** indicates significance at the 10% level.
CHIP = Chinese Household Income Project.
Note:  The standard deviations are in parentheses.

The discussion above touches only on downward mobility since, in general, the 
magnitude of the marginal effect of a given variable on the probability of upward mobility 
is close to the negative of the effect of the same variable on the probability of downward 
mobility. This is consistent with the symmetry of the income transition matrices reported 
earlier. In summary, the marginal effects are not the same for the urban and rural 
sectors: female-headed households tend to be more upwardly mobile in urban areas than 
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male-headed households, whereas no meaningful gender differences in mobility in rural 
areas are evident.15 Ethnic minorities tend to be more downwardly mobile in rural areas 
than nonminorities but such differences are not apparent in urban areas. While larger 
households tend to be more upwardly mobile in rural areas, there is no relation between 
household size and mobility in urban areas. Though the probability of upward income 
mobility follows an inverted U-shape with respect to age in both rural and urban areas, it 
reaches a peak at an age for those about 11 years younger in rural than in urban areas. 
More years of schooling are associated with a greater probability of upward income 
mobility.

These results highlight the differences in the mobility patterns of rural and urban 
households. The sharp rural–urban differences in levels of income are exhibited also 
in rural–urban differences in the factors associated with income mobility. The empirical 
regularities associated with income mobility among urban households are not the same 
as the empirical regularities among rural households. 

B. A Longer Perspective on Income Inequality

What is the relationship between measures of inequality based on income averaged 
over 3 years and those based on income in a single year? At least for one measure of 
inequality, namely, the coefficient of variation of incomes, a precise expression may be 
derived to link these measures. Suppose there are observations on incomes for years r, 
s, and t. Though it is not difficult to generalize the expression below, suppose the income 
distribution in each of these 3 years is stationary.16 Then the coefficient of variation of 
income averaged over the 3 years (C) may be written as

C Cr rs st rt= ∗ 





+ + +[ ]1
3

3 2
1
2( )ρ ρ ρ  (3)

where Cr is the coefficient of variation in income in a single year r and ρjk is the 
correlation coefficient between incomes in years j and k. Equation (3) expresses the 
inequality of income averaged over 3 years (C) as proportional to income inequality 
in a single year (Cr) where the factor of proportionality depends on the correlation 
coefficients in incomes, the values of ρjk. To help understand equation (3), consider 
limiting cases. Suppose the correlation coefficients, ρjk, are all unity, a state of complete 
income immobility. Then the factor of proportionality is unity and C equals Cr. But as 
the correlation coefficients fall in value, so C falls relative to Cr. When all values of ρjk 
are zero, C is 58% of Cr and it requires negative values of ρjk to reduce C further as a 
fraction of Cr. 

15 Female-headed households in urban areas have a 3% higher probability of upward mobility than male-headed 
households.

16 Being stationary means it has the same mean and standard deviation. The assumption of a constant standard 
deviation (σ) is not egregiously at variance with these data. For instance, for total household income, among the 
PRC’s urban households, σ for 1993 is 1.10 of σ for 1991, and σ for 1995 is 1.14 of σ for 1991. 
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Table 9 presents the values of ρjk for the PRC. For those correlation coefficients 4 years 
apart (1991 and 1995), the values are higher among rural households than urban—
which is consistent with the earlier result of greater income mobility between 1991 and 
1995 in urban areas. For the latter 4 years (1998 and 2002), the correlation coefficients 
are higher for both rural and urban households, reaffirming the previous findings of a 
decrease in income mobility. 

Table 9: Correlation Coefficients of per Adult Equivalent Household Income  
for the Same Households across Different Years  

  CHIP2   CHIP3

  1993 1995   2000 2002

Rural Rural
1991 0.824 0.701 1998 0.851 0.700
1993 1.000 0.765 2000 1.000 0.714

Urban Urban
1991 0.877 0.643 1998 0.885 0.729
1993 1.000 0.760 2000 1.000 0.844

Pooled Pooled
1991 0.910 0.768 1998 0.919 0.821
1993 1.000 0.846 2000 1.000 0.882

CHIP = Chinese Household Income Project.
Source: Authors’ estimates.

Using average values for ρjk in equation (3) leads to the suggestion that the inequality of 
the averages of 3-year incomes will be lower than the inequality in a single year. Table 
10 compares measures of inequality in a single year with measures of inequality using 
incomes averaged over 3 years. For both urban and rural households, the data show a 
consistent decrease in inequality across various indicators when income is measured 
over a longer term. For CHIP2, the Gini coefficients for rural households declined from 
0.350 in 1995 to 0.332 using longer-term income averages, while for urban households, 
it declined from 0.254 to 0.242. For CHIP3, there is a similar decline in income inequality 
using longer-term income averages. Overall, in line with the conjectures of equation (3), 
the Gini coefficients for these longer-term averages are between 90% and 95% of the 
corresponding Gini coefficients for a single year of incomes.
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Table 10: Per Equivalent Adult Household Income Inequality after Averaging Income  
over Years

  Rural Households Urban Households

CHIP2 1995 1991, 1993, 1995 1995 1991, 1993, 1995

Gini coefficient 0.350 0.332 0.254 0.242
90th/10th % ratio 5.200 4.666 3.163 3.011
Coefficient of variation 0.721 0.669 0.485 0.461
Standard deviation of log income 0.665 0.625 0.459 0.435

CHIP3 2002 1998, 2000, 2002 2002 1998, 2000, 2002

Gini coefficient 0.338 0.306 0.302 0.284
90th/10th percentile ratio 4.898 4.177 4.146 3.811
Coefficient of variation 0.685 0.604 0.585 0.546
Standard deviation of log income 0.621 0.554 0.559 0.524

CHIP = Chinese Household Income Project.
Source:  Authors’ estimates.

IV. Conclusions 

Annual income data may provide a misleading indicator of enduring income inequality in 
societies where there is considerable year-to-year income mobility. Using panel data on 
household incomes, this paper looks at changes in the patterns of income mobility in the 
PRC between the early 1990s and early 2000s, a period when income inequality was 
rapidly rising. A number of interesting findings emerge from the analysis. 

In the early 1990s, income mobility in the PRC was comparable to other developing 
countries in transition, and higher than that for the US and several countries of the 
Organisation for Economic Co-operation and Development. It was also lower among rural 
households than among urban households. Between the early 1990s and early 2000s, 
however, concurrent with rising income inequality, the level of income mobility among 
households in the PRC decreased. The slowdown in income mobility was particularly 
stark among urban households. The percentage of urban households remaining in the 
same quintile increased almost a third from 36.2% in the earlier period to 48.3%. For 
rural households, the percentage of those remaining in the same quintile increased from 
44.4% to 49.2%. More strikingly, the acute slowdown in urban income mobility was such 
that by some measures, the urban–rural difference in income mobility was reversed: 
between 1998 and 2002, the average quintile move was higher for rural households 
than for urban households. Furthermore, the adjusted immobility ratio, which measures 
the percentage of households remaining in the same quintile or nearby, indicates lower 
income mobility for urban households by the early 2000s. To put these findings in context, 
in the early 1990s rural households faced income inequality significantly higher than that 
of urban households, while experiencing lower income mobility. The results for the 2000s 
indicate that this disparity between urban and rural households has narrowed significantly. 
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Nonetheless the overall slowing of income mobility implies that the probability of being 
stuck in a relatively lower level of income has increased for households in the PRC.  

To check the robustness of these findings, this paper presented several alternatives 
for measuring income mobility, apart from indicators calculated using income transition 
matrices based on income quintiles. First, it used income clusters constructed using 
median income as an anchor. Correlations of income over the available years and 
regressions of current income on lagged income similarly show a higher degree of income 
mobility in urban household than in rural households between 1991 and 1995. This would 
decrease significantly between 1998 and 2002, leading almost to a convergence of 
measured coefficients for both urban and rural households.

In addition, this paper investigated the correlates of income mobility. The results indicate 
that the factors associated with income mobility of urban households are not the same 
as those for rural households. Among urban households, several characteristics of the 
heads of households are found to be positively correlated with upward income mobility, 
including higher levels of schooling, being a woman, being an ethnic minority, and 
having Communist Party membership. For rural households, on the other hand, the main 
correlate associated positively with upward income mobility across the years is household 
size. While education level of heads of rural households mattered in the 1990s, by the 
2000s the only other positive correlate with upward income mobility for rural households 
was Communist Party membership.

Khor and Pencavel (2006, 2008, 2010) argue that all these issues have several 
implications for policy. Firstly, policies targeted toward inclusive growth ought to take 
into account longer-term income. A focus on annual income may overstate the degree of 
income inequality faced by individuals and households. Secondly, means-tested programs 
ought to take into consideration not just individual income, but also household income. 
Indeed, the data show that the degree of income mobility is smaller for households 
than for individuals, indicative of risk-sharing within households. Thirdly, the twin trends 
of increasing income inequality and decreasing income mobility in the PRC may be 
exacerbated by recent policies that accentuate and perpetuate the urban–rural divide, and 
underscore the need for a proper social safety net.
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