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where m is mean income, yi income of the i-th individual, and n the total number of
individuals.

These inequality indices can be decomposed among subgroups using the
general formula
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where wg is a weight attached to the g-th group, Ig inequality within the g-th group,
and mg mean income of the g-th group. Equation (3) states that overall inequality
is equal to the weighted sum of inequality within each subgroup plus inequality
measured across mean incomes of the subgroups. The weighted sum of inequality
within each subgroup is referred to as “within-group” inequality. Inequality mea-
sured across mean incomes of the subgroups is referred to as “between-group”
inequality.

Since we are interested in the contribution to inequality of the urban–rural
income gap, we divide the sample into urban and rural subgroups. The contribu-
tion of the urban–rural income gap to inequality is the between-group component
of the decomposition and equals inequality measured across mean incomes of the
urban and rural groups.

Table 3 gives values of the two Theil indices and the results of inequality
decompositions for 1995 and 2002. These are calculated using both unadjusted and
PPP incomes. The overall level of inequality shows no clear trend between 1995
and 2002. The Theil L increases slightly, while the Theil T decreases. This is true
regardless of whether incomes are adjusted for spatial price differences. The con-
trasting trends in the Theil L and Theil T indices arise because the underlying
Lorenz curves for these two years cross.

TABLE 3

Inequality Decomposition by Urban and Rural Subgroups

1995 2002

Theil L Theil T Theil L Theil T

Unadjusted PPP Unadjusted PPP Unadjusted PPP Unadjusted PPP

Total 0.363 0.264 0.398 0.287 0.368 0.275 0.355 0.263
Between 0.149 0.074 0.158 0.078 0.164 0.083 0.160 0.083
Within 0.214 0.190 0.240 0.209 0.204 0.193 0.195 0.180

Contribution of between and within effects (%)
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Between 41.0 27.9 39.7 27.3 44.6 30.0 45.1 31.6
Within 59.0 72.1 60.3 72.7 55.4 70.0 54.9 68.4

Note: The notes to Table 1 apply. PPP figures are comparable across years because deflation involves multipli-
cation by a constant, and the inequality indices and decompositions are scale invariant.
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method cannot identify the separate contributions of the constant term and
indicator variables. Therefore the tables give only the sum contribution of the
constant and provincial dummy variables.

We begin with discussion of the results without migrants. Here we are mainly
interested in the results for PPP incomes. As most studies do not adjust for spatial
price differences, however, some comments about how spatial price adjustments
affect the results may be of interest. As noted above, spatial price deflation reduces
the urban–rural gap. In 2002, for example, the gap in unadjusted ln incomes is
1.205 and in adjusted ln incomes 0.887 (Table 12b). In the decompositions, this
reduction in the gap is fully matched by the reduction in the sum contribution of
the constant term and provincial dummy variables. That is, correcting for spatial
price differences only affects the contributions of the constant term and provincial
dummy variables and does not affect the contributions of other explanatory

TABLE 12a

Decomposition of the Difference between Mean Urban and Rural Incomes, 1995

Standard Decomposition Reverse Decomposition

Unadjusted PPP Unadjusted PPP

Difference in ln incomes 1.169 0.848 1.169 0.48

Contributions to difference (values)
Constant term and provincial dummies 0.708 0.387 0.708 0.387
Other explanatory variables, of which: 0.461 0.461 0.461 0.461

Coefficients 0.020 0.020 0.174 0.174
Endowments 0.441 0.441 0.286 0.286

Contributions to difference (%)
Constant term and provincial dummies 60.6% 45.6% 60.6% 45.6%
Other explanatory variables, of which: 39.4% 54.4% 39.4% 54.4%

Coefficients 1.7% 2.4% 14.9% 20.5%
Endowments 37.7% 52.0% 24.5% 33.7%

Notes follow Table 12c.

TABLE 12b

Decomposition of the Difference between Mean Urban and Rural Incomes, 2002

Standard Decomposition Reverse Decomposition

Unadjusted PPP Unadjusted PPP

Difference in ln incomes 1.205 0.887 1.205 0.887

Contributions to difference (values)
Constant term and provincial dummies 1.039 0.722 1.039 0.722
Other explanatory variables, of which: 0.165 0.165 0.165 0.165

Coefficients -0.313 -0.313 -0.238 -0.238
Endowments 0.479 0.479 0.405 0.405

Contributions to difference (%)
Constant term and provincial dummies 86.2% 81.4% 86.2% 81.4%
Other explanatory variables, of which: 13.7% 18.6% 13.7% 18.6%

Coefficients -26.0% -35.3% -19.8% -26.8%
Endowments 39.8% 54.0% 33.6% 45.7%

Notes follow Table 12c.
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276 Z. Zhao

16.3.1 Considerable Variation in the Availability of Health

Services, Living Standards and Sanitary Conditions

According to the NHSS, there is still a huge gap in the availability of healthcare

services, standards of living and sanitary conditions between China’s advanced and

less developed areas, as shown in Table 16.1.

The NHSS collected detailed data on the economic status, health conditions,

participation in health care systems, use of health facilities, and other relevant

information from 194,000 respondents and 57,000 households selected from 28

districts and 67 counties. These districts and counties, which had a total popula-

tion of approximately 45 million at the time of the survey, were sampled from,

and also grouped into, three types of cities and four types of rural areas (CHSI of

MOH, 2004). The major criterion for grouping the cities is their population size. As

in many other countries, the population size of Chinese cities is related to the level

of socio-economic development.10 Large cities generally are regional or national

economic centers, while the medium-sized and especially the small cities tend to be

in remote and less developed areas. Rural areas are classified into four categories

according to their levels of socio-economic development. Type I includes China’s

advanced and rich rural areas; Type II areas are not as developed as the Type I areas,

but peasants in these places can have a reasonably comfortable life; Type III areas

consist of those where food, clothing and other living necessity have reached just

adequate levels; and Type IV includes China’s least developed and poor rural areas.

Table 16.1 Disparities in the availability of health care, living standards and sanitary conditions
2003

Cities Rural areas

Large Medium Small Type I Type II Type III Type IV

Number of doctors per
1000 population

5.8 4.4 1.7 1.3 1.0 0.8 0.6

Number of nurses per
1000 population

5.8 4.8 1.4 1.1 0.7 0.6 0.4

Proportion having no
medical care coverage

38.5 41.2 55.0 67.8 80.7 88.6 70.8

Per capita income (yuan) 8292 6607 4589 3163 2187 1938 1187
Per capita expenditure

(yuan)
6297 4791 3524 2466 1763 1666 1039

Proportion of households
using tap-water

99.5 99.8 87.6 49.3 31.1 27.4 30.1

Proportion of households
using flush toilets

86.1 93.5 57.6 13.5 4.1 2.1 1.2

Sources: CHSI of MOH (2004).

10 Chinese cities are often divided into three groups according to their population size: cities with
a population of less than 200,000 are defined as small cities; those with a population between
200,000 and 500,000 are defined as medium cities; and those with a population of over 500,000
are defined as large cities (The Standing Committee of the National People’s Congress 1989).
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280 Z. Zhao

Table 16.3 Variations in mortality and causes of death

Cities Rural areas

Large Medium Small Type I Type II Type III Type IV

Proportion of deaths by
Infectious and 3.8 3.9 6.2 4.4 6.1 11.4 23.1
maternal diseasesa

Non-communicable 84.2 80.8 74.7 80.9 78.6 70.3 60.6
chronic diseases
Injury and 6.0 7.4 4.8 10.3 11.2 13.1 10.2
poisoning
Unknown 6.0 7.9 14.3 4.4 4.0 5.1 6.1
reasons

TB prevalence rate (per
100,000 population)

37.3 69.9 150.1 81.1 96.3 140.8 223.2

Average life expectancy
at birth

77.7 77.7 75.7 73.8 73.0 71.3 65.2

Average infant mortality
rate in 2000

6.0 8.6 14.5 14.1 24.2 30.6 54.0

Sources: Department of Control Disease of MOH and Chinese Academy of Preventive Medicine
1997 and 1998. The life tables for these districts and counties are provided by Yong Cai. CHSI of
MOH, 2004.
a See the text for the classification of these categories.

contrast, the proportion of people who reported to have suffered infectious diseases,

digestive diseases, and respiratory diseases was greater in the less developed rural

areas than in the large and medium-sized cities. A notable example is the differ-

ence between China’s advanced and less developed areas in their TB prevalence

rates. According to the data collected by the NHSS, the TB prevalence rate is 37 per

100,000 in large cities, but is significantly higher at 223 per 100,000 in Type IV rural

areas. These results are computed based on patients who coughed continuously for

at least three weeks and were then diagnosed with TB in hospitals. The adjusted

rates, which were estimated by the MOH and included patients who had the disease

but had not been diagnosed in this way, were noticeably higher.15

The results are supported by the causal structure of deaths observed from China’s

disease surveillance points. As shown in Table 16.3, in China’s large and medium-

sized cities and in advanced rural areas, the major causes of death are very similar

to those in developed countries. The overwhelming majority of deaths were caused

by cancers, heart diseases, cerebrovascular diseases and other non-communicable

diseases. The proportion of those dying from infectious diseases is low. In contrast,

in Type III and IV rural areas, the proportion of deaths due to non-communicable

chronic diseases is much lower; and deaths caused by infectious diseases, diseases

of upper respiratory tract, pneumonia, influenza, maternal diseases, and diseases

15 The MOH adjusted rate for the surveyed population is 153.4 per 100,000, which is notably
higher than the 115.6 per 100,000 computed according to the above method (WHO 2004).
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OLS Regression Logistic Regression 

Height-for-Age 
Z Score 

Weight-for-
Age 

Z Score 
Stunted Underweight 

 
Predicted value 

Rural children 
-0.93  *** -0.35  *** 19.67% *** 3.26% *** 

(0.01) (0.01) (0.0040) (0.0018) 

Urban children 
-0.31  *** 0.09  *** 9.38% *** 1.60% *** 

(0.02) (0.02) (0.0052) (0.0024) 

Difference in predicted value 

Total difference (rural–
urban) -0.62  *** -0.44  *** 10.29% *** 1.67% *** 

(0.03) (0.03) (0.0066) (0.0030) 

Explained difference -0.33  *** -0.25  *** 5.87% *** 0.92% *** 

(0.02) (0.02) (0.0042) (0.0017) 

Unexplained difference -0.29  *** -0.19  *** 4.42% *** 0.75% ** 

(0.03) (0.03) (0.0068) (0.0030) 

Blinder–Oaxaca Decomposition Results between Urban Children and Rural Children 
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where n is an index 1,…, Ns across the individual Ns in regions ranked from poor to rich, and Cs,
Ds, Es and δs are parameters of the distribution functions. This provides sufficient free parameters
to calibrate the model to both regional and national Gini coeffiecients through a generated
distributed of efficiencies. We could alternatively use a functional form from the class used in
distributional literature such as a Pareto distribution, although the implied distribution of
efficiencies would not be Pareto. If a simple linear form were used there would not be sufficient
free parameters for calibration.

Using Eq. (32), we calibrate the model to satisfy 2S+1 conditions reflecting total income and
Gini coefficient constraints and in addition use the same calibration conditions for the simple
model above. Since

Is ¼
XNs

n¼1
Ins ¼

XNs

n¼1
½Cs þ Dsnþ Esn

ds �; s ¼ 1; N ; S; ð33Þ

Table 6
Effects of Hukou elimination on regional and national Gini coefficients and Theil measures of inequality using a model
with distribution of efficiencies within regions

Regional divide in model variant and data in column headings

1 Regional and national Gini coefficients

Urban–rural Rich–poor EC–CW EC–WD E–C–W

Gini coefficients before Hukou removal
GU=0.3200 GR=0.4094 GEC=0.4119 GEC=0.4186 GE=0.4226
GR=0.3500 GP=0.2030 GCW=0.2040 GWD=0.1600 GC=0.1440

GW=0.1600
G=0.4600 G=0.4600 G=0.4600 G=0.4600 G=0.4600

Gini coefficients after Hukou removal
GU=0.357188 GR=0.423638 GEC=0.397921 GEC=0.224439 GE=0.254828
GR=0.368747 GP=0.169154 GCW=0.112343 GWD=0.181277 GC=0.189328

GW=0.113556
G=0.370538 G=0.373878 G=0.347042 G=0.229139 G=0.259639

2 Theil measures of inequality

Urban–rural Rich–poor EC–CW EC–WD E–C–W

Theil measures before Hukou removal
TU=0.171850 TR=0.291932 TEC=0.285837 TEC=0.173458 TE=0.122389
TR=0.203112 TP=0.0788384 TCW=0.102791 TWD=−0.118314 TC=−0.075694

TW=−0.070750
Tw
1 =0.185971 Tw=0.1961614 Tw=0.212126 Tw=0.123277 Tw=0.043293

Tb
1 =0.064300 Tb=0.084295 Tb=0.065886 Tb=0.035041 Tb=0.069722

T=0.250270 T=0.280437 T=0.278010 T=0.158318 T=0.113015

Theil measures after Hukou removal
TU=0.224532 TR=0.315792 TEC=0.256137 TEC=0.096899 TE=0.136043
TR=0.234890 TP=0.063729 TCW=0.025677 TWD=0.077606 TC=0.083320

TW=0.025021
Tw
1 =0.226873 Tw=0.233030 Tw=0.186570 Tw=0.094884 Tw=0.115340

Tb
1 =0.009734 Tb=0.010959 Tb=0.010367 Tb=0.002850 Tb=0.010194

T=0.236607 T=0.243990 T=0.196937 T=0.097735 T=0.125534

Tw refers to the Theil measure for within region inequality, Tb to between region inequality.

407J. Whalley, S. Zhang / Journal of Development Economics 83 (2007) 392–410
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Regional Difference 

Government Expenditure Per Capita 

(Chinese Yuan) 

 
Total Government Total Expenditure Per Capita 

Year 
Whole 
China 

Top 1 

Province 
Top 2 

Province 
Bottom 1 

Province 
Bottom 2 

Province 

Ratio of 

Bottom 1 

to Top1 

Ratio of 

Bottom 

1&2 to 

Top1&2 

1995 563.38 1234.24 921.35 225.97 227.78 0.18  0.21  

2000 1253.44 3205.48 2496.36 225.29 481.34 0.07  0.12  

2005 2594.93 6881.09 5976.66 1165.14 1189.81 0.17  0.18  

2010 6702.48 13850.44 11998.22 3632.08 3920.49 0.26  0.29  

Total Government Education Expenditure Per Capita 

2000 128.14 502.41 434.67 30.56 79.01 0.06  0.12  

2005 303.99 1028.92 948.45 171.12 191.88 0.17  0.18  

2010 935.93 2294.79 1812.15 613.53 639.97 0.27  0.31  

Total Government Health Expenditure Per Capita 

2000 38.06 206.44 194.63 9.65 18.45 0.05  0.07  

2005 79.29 426.68 293.29 38.65 40.89 0.09  0.11  

2010 358.28 952.26 695.16 261.55 274.63 0.27  0.33  
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TABLE 4

Inequality Decomposition Results, Gini Index

Relative Contribution (%) Absolute Contribution

Year K Dep Edu Gov FDI Trade Reform Urb Location K Dep Edu Gov FDI Trade Reform Urb Location

1987 13.49 3.85 6.56 13.35 4.45 11.66 11.03 17.92 17.69 0.021 0.006 0.010 0.021 0.007 0.019 0.018 0.029 0.028
1988 14.16 3.73 6.47 13.06 5.08 12.11 10.38 17.36 17.63 0.023 0.006 0.011 0.021 0.008 0.020 0.017 0.028 0.029
1989 14.67 3.34 6.38 12.59 5.49 12.42 10.43 17.05 17.62 0.024 0.006 0.011 0.021 0.009 0.021 0.017 0.028 0.029
1990 14.92 3.16 7.40 11.97 5.60 12.70 10.45 16.46 17.34 0.026 0.005 0.013 0.021 0.010 0.022 0.018 0.028 0.030
1991 15.39 3.10 6.24 11.91 6.04 12.67 10.64 16.40 17.61 0.026 0.005 0.011 0.020 0.010 0.022 0.018 0.028 0.030
1992 15.90 3.29 6.25 11.44 6.32 12.19 10.91 15.97 17.74 0.027 0.006 0.011 0.020 0.011 0.021 0.019 0.027 0.031
1993 16.04 3.23 6.96 11.29 6.30 11.81 11.87 15.26 17.23 0.029 0.006 0.012 0.020 0.011 0.021 0.021 0.027 0.031
1994 16.19 3.37 5.74 12.57 6.66 11.51 13.07 13.92 16.98 0.030 0.006 0.011 0.024 0.012 0.022 0.024 0.026 0.032
1995 16.72 3.05 5.80 13.51 6.75 10.96 13.85 13.12 16.23 0.033 0.006 0.011 0.027 0.013 0.022 0.027 0.026 0.032
1996 17.18 2.93 5.39 13.59 6.71 11.33 13.98 12.75 16.13 0.035 0.006 0.011 0.027 0.014 0.023 0.028 0.026 0.033
1997 17.30 2.69 5.32 14.20 6.81 11.66 13.94 12.20 15.88 0.036 0.006 0.011 0.029 0.014 0.024 0.029 0.025 0.033
1998 17.95 2.55 5.26 14.43 7.07 11.89 12.54 12.28 16.04 0.037 0.005 0.011 0.029 0.014 0.024 0.026 0.025 0.033
1999 18.08 0.81 5.10 13.72 6.94 13.77 14.28 11.92 15.38 0.038 0.002 0.011 0.029 0.015 0.029 0.030 0.025 0.032
2000 17.82 0.49 4.38 14.37 6.85 14.17 15.27 11.44 15.20 0.038 0.001 0.009 0.030 0.014 0.030 0.032 0.024 0.032
2001 18.37 0.90 4.77 13.32 6.98 14.34 14.77 11.44 15.12 0.039 0.002 0.010 0.028 0.015 0.030 0.031 0.024 0.032
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Table 3
Decomposition results

Gini % Atkinson % Theil-L % Theil-T % CV 2 %

1992
Dependency 0.0246 15.96 0.0061 16.60 0.0063 16.61 0.0067 16.82 0.0153 17.53
Capital 0.0163 10.56 0.0029 7.77 0.0029 7.76 0.0032 8.12 0.0072 8.26
Education 0.0294 19.07 0.0067 18.12 0.0068 18.10 0.0067 16.69 0.0138 15.81
Family size −0.0041 −2.68 −0.0066 −17.74 −0.0068 −18.10 −0.0075 −18.82 −0.0187 −21.43
Land 0.0061 3.96 0.0012 3.25 0.0012 3.24 0.0014 3.43 0.0033 3.74
TVE 0.0457 29.71 0.0130 35.10 0.0132 35.03 0.0148 37.17 0.0353 40.33
Residual 0.0360 23.42 0.0136 36.92 0.0141 37.35 0.0146 36.59 0.0313 35.73
Total 0.1539 100 0.0369 100 0.0376 100 0.0399 100 0.0875 100

1993
Dependency 0.0237 14.79 0.0059 14.61 0.0060 14.62 0.0064 14.46 0.0143 14.78
Capital 0.0239 14.88 0.0049 12.21 0.0050 12.17 0.0052 11.89 0.0109 11.25
Education 0.0293 18.27 0.0070 17.41 0.0072 17.36 0.0070 15.92 0.0144 14.84
Family size −0.0013 −0.78 −0.0059 −14.51 −0.0061 −14.84 −0.0066 −14.98 −0.0161 −16.61
Land 0.0069 4.27 0.0014 3.44 0.0014 3.42 0.0016 3.64 0.0038 3.94
TVE 0.0471 29.32 0.0134 33.28 0.0137 33.18 0.0152 34.49 0.0353 36.44
Residual 0.0309 19.25 0.0136 33.62 0.0141 34.08 0.0152 34.61 0.0343 35.37
Total 0.1605 100 0.0404 100 0.0412 100 0.0439 100 0.0968 100

1994
Dependency 0.0250 14.92 0.0073 17.14 0.0075 17.17 0.0081 18.04 0.0189 19.56
Capital 0.0234 13.96 0.0056 13.19 0.0057 13.16 0.0062 13.71 0.0139 14.36
Education 0.0342 20.42 0.0087 20.37 0.0088 20.32 0.0086 19.04 0.0173 17.97
Family size −0.0015 −0.91 −0.0064 −15.12 −0.0067 −15.48 −0.0075 −16.55 −0.0184 −19.06
Land 0.0058 3.44 0.0013 2.94 0.0013 2.95 0.0014 3.11 0.0033 3.45
TVE 0.0433 25.86 0.0132 31.06 0.0135 31.01 0.0152 33.67 0.0359 37.25
Residual 0.0373 22.31 0.0129 30.42 0.0134 30.90 0.0131 28.99 0.0255 26.47
Total 0.1674 100 0.0425 100 0.0434 100 0.0450 100 0.0964 100

1995
Dependency 0.0231 12.82 0.0063 12.77 0.0064 12.76 0.0070 13.59 0.0161 14.97
Capital 0.0316 17.55 0.0075 15.22 0.0076 15.13 0.0081 15.90 0.0179 16.56
Education 0.0288 16.00 0.0069 14.00 0.0070 13.93 0.0069 13.49 0.0143 13.27
Family size −0.0030 −1.64 −0.0064 −13.10 −0.0067 −13.34 −0.0073 −14.35 −0.0180 −16.70
Land 0.0053 2.94 0.0009 1.88 0.0009 1.85 0.0011 2.15 0.0028 2.62
TVE 0.0457 25.38 0.0135 27.45 0.0137 27.27 0.0153 29.94 0.0361 33.50
Residual 0.0485 26.96 0.0205 41.78 0.0213 42.38 0.0201 39.28 0.0386 35.79
Total 0.1800 100 0.0490 100 0.0502 100 0.0511 100 0.1078 100

is observed. In terms of composition, the percentage contributions are similar across
years for any given inequality indicator. As expected, different indicators yield different
decomposition outcomes. Nevertheless, the ranking of contributors changes little from
one indicator to another or from one year to another. Hence, we interpret the results for
1995 only. All of the variables except for family size contribute positively to income
inequality in rural China. Factors that we would expect to contribute negatively to regional
inequality include welfare payments, poverty-alleviation receipts, and both public and
private transfers of income. Since we have no observations for these variables, we cannot
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• Benjamin, Brandt and Giles (2005): 1987-1999 

• Income and consumption  
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TABLE 4
CONTRIBUTION OF LOCATION TO INCOME AND CONSUMPTION INEQUALITY: RCRE, SELECTED YEARS

1987 1991 1995 1999

Contribution to Variance

Dependent variable ln (income per capita):
Without spatial deflator:

Contribution of region .186 .162 .154 .120
Contribution of province .237 .218 .183 .153
Contribution of village .500 .466 .413 .424

With spatial deflator:
Contribution of region .069 .063 .062 .047
Contribution of province .133 .105 .085 .077
Contribution of village .431 .389 .344 .373

Dependent variable ln (consumption per capita):
Without spatial deflator:

Contribution of region .190 .184 .162 .181
Contribution of province .278 .246 .189 .231
Contribution of village .560 .529 .507 .525

With spatial deflator:
Contribution of region .051 .063 .064 .085
Contribution of province .137 .102 .083 .117
Contribution of village .474 .439 .442 .454

Contribution to Theil-T Index

Dependent variable income per capita:
Without spatial deflator:

Contribution of region .043 .054 .048 .069
Contribution of province .163 .122 .085 .122
Contribution of village .490 .452 .441 .456

With spatial deflator:
Contribution of region .080 .090 .063 .065
Contribution of province .114 .126 .078 .092
Contribution of village .398 .402 .374 .401

Dependent variable consumption per capita:
Without spatial deflator:

Contribution of region .218 .220 .182 .186
Contribution of province .283 .273 .213 .241
Contribution of village .539 .539 .507 .508

With spatial deflator:
Contribution of region .047 .068 .055 .062
Contribution of province .137 .114 .080 .106
Contribution of village .446 .433 .424 .419

Note. This table shows the fraction of variation of real log per capita income (and consumption) at-
tributed to location. This is simply the R2 from a regression of log per capita income on a set of location
dummies. The decompositions are reported with or without the income variable spatially deflated. The
effect of location is reported at three levels of aggregation: (1) the village (103 villages); (2) province
(nine provinces, as described in app. A); and (3) region, defined as West (Gansu, Shanxi, and Sichuan),
Central (Anhui, Henan, and Hunan), and East (Guangdong, Jiangsu, and Jilin).
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Table 6. Decomposition of the increase in income inequality.

Variance 10:50

ratio

50:90

ratio

10:90

ratio

Variance 10:50

ratio

50:90

ratio

10:90

ratio

Overall changes 0.235 0.217 0.201 0.415 0.202 0.206 0.116 0.325

Composition effect − 0.043 − 0.093 − 0.001 − 0.096 0.087 0.067 0.019 0.088

Age − 0.061 − 0.098 − 0.023 − 0.121 − 0.043 − 0.029 − 0.020 − 0.049

Gender 0.005 0.003 0.009 0.012 0.038 0.025 0.017 0.042

Education − 0.020 − 0.030 − 0.003 − 0.034 0.021 0.017 0.003 0.021

Ownership of employers 0.014 0 0.009 0.01 0.068 0.027 0.028 0.055

Industry − 0.003 − 0.009 0.009 − 0.001 0.018 0.023 − 0.004 0.02

Occupation 0.012 0 0.006 0.006 0.047 0.064 0.008 0.072

Region 0.047 0.021 0.034 0.055 0.001 0.001 0.051 0.052

Constant − 0.037 0.02 − 0.042 − 0.023 − 0.063 − 0.061 − 0.064 − 0.125

Wage structure effect 0.278 0.31 0.202 0.511 0.115 0.139 0.097 0.237

Age 0.106 0.192 − 0.036 0.156 − 0.041 − 0.114 0 − 0.114

Gender − 0.040 − 0.097 − 0.001 − 0.098 0.005 0.026 − 0.042 − 0.016

Education 0.035 0.06 0.016 0.075 0.005 − 0.003 0.025 0.023

Ownership of employers 0.013 0.046 0.003 0.049 0.005 − 0.031 − 0.006 − 0.037

Industry 0.035 0.041 0.006 0.046 − 0.027 − 0.138 0.045 − 0.092

Occupation − 0.055 − 0.101 0.004 − 0.097 − 0.005 0.014 0.001 0.015

Region − 0.059 − 0.030 0.015 − 0.014 0.019 0.003 0.009 0.011

Constant 0.243 0.199 0.195 0.394 0.154 0.382 0.065 0.447

1987–1996 1996–2004
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• Cai, Chen and Zhou (2010), 1992-2003, Urban Household 
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Table 2
The distribution of schooling by years and levels, 1988–2001

Year Schooling
(years)

College and
above
(%)

Technical
school
(%)

Senior
high
(%)

Junior
high
(%)

Primary
and below
(%)

1988 10.4 12.6 11.8 22.6 42.0 10.5
1989 10.5 13.2 12.0 24.5 40.1 9.7
1990 10.6 14.1 12.8 24.3 39.5 9.0
1991 10.7 15.6 12.4 24.7 37.4 9.6
1992 11.0 18.2 13.3 26.2 34.8 7.4
1993 11.1 18.3 13.2 26.7 35.3 6.4
1994 11.3 20.4 14.1 27.1 32.9 5.2
1995 11.3 21.6 13.3 28.8 30.7 5.4
1996 11.3 22.1 13.7 28.1 31.2 4.7
1997 11.4 22.8 13.0 28.9 31.1 4.1
1998 11.5 24.5 14.2 29.1 28.3 3.9
1999 11.7 26.3 14.5 29.3 26.4 3.5
2000 11.8 28.9 13.2 30.3 24.1 3.4
2001 11.8 28.1 13.1 30.7 25.1 2.9

turns to education. Second, we are not able to account for labor earnings in non-wage
benefits, such as housing, health care benefits and pensions. If non-wage benefits are pos-
itively or negatively related to wage earnings, this omission leads to either an under- or
over-estimate of the returns to education.

5. Estimates of the returns to schooling

Following Mincer (1974), we estimate a semi-logarithmic specification for earnings
given by:

lnwi = β0 + β1Schoolingi + β2Experiencei + β3Experience2
i + β4Genderi

(1)+ Region′
iβ5 + ui,

wherewi is annual earnings of individuali, Schooling is educational attainment measured
as years of schooling or highest level of schooling achieved,Experience is a worker’s years
of potential labor market experience measured as age minus schooling minus six,Gender
is a dummy variable capturing the wage differential between men and women, andRegion
is a set of five provincial dummy variables.

Table 3reports the coefficients for the returns to education from the Ordinary Least
Squares (OLS) estimation by year for Eq.(1). Detailed regression results for all variables,
including standard errors,R-squared and sample sizes are reported inAppendix Table A.
The first column inTable 3presents coefficients for years of schooling. By this measure,
the returns to a year of schooling more than doubled over the 14-year period, from 4.0%
in 1988 to 10.2% in 2001. The returns at the end of the period are similar to those found in
other developing countries for the early 1990s as summarized inPsacharopoulos (1994).
Taking advantage of the annual data series, we observe that the schooling coefficient did



Mincerian Equation 

• Rate of return to education 

– Yang (2005): CHIP 88, 95 urban sample 

• 1988: 3.26% to 3.89% 

• 1995: 5.91% to 7.32% 
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Table 3
Estimates of rates of returns to education in urban China, 1988–2001

Year Years of
schooling

College/above
versus high
school

Technical
school versus
high school

High school
versus junior
high

Junior high
versus primary
school

1988 4.0 12.2 3.1 11.0 13.9
1989 4.6 14.4 5.8 11.6 17.3
1990 4.7 16.6 9.9 11.5 12.8
1991 4.3 15.9 8.0 9.7 13.4
1992 4.7 20.1 9.2 9.8 10.8
1993 5.2 20.4 7.0 11.5 13.6
1994 7.3 28.7 15.3 14.5 20.2
1995 6.7 24.4 12.0 15.3 18.9
1996 6.8 25.2 10.4 15.6 14.9
1997 6.7 22.3 12.0 17.3 10.9
1998 8.1 32.1 16.5 16.2 12.2
1999 9.9 38.1 17.0 21.0 14.8
2000 10.1 38.7 16.2 20.5 16.4
2001 10.2 37.3 17.8 21.4 13.8

Notes. (i) The results are based on a basic Mincer equation with gender and regional dummy variables. (ii) The
regressions are run separately for each year.

not rise in a linear fashion over the period. Rather, returns rose by 0.6 points between 1988
and 1989, stagnated between 1989 and 1992, and increased by 2.6 points from 1992 to
1994. For another 3 years returns fell before rising by 3.5 points from 1997 to 2001.

Using dummy variables for discrete levels of schooling, we capture non-linearities in
the returns to schooling.Table 3presents the marginal return to completing each additional
level of education, e.g., junior high school compared to primary school or below and senior
high school compared to junior high school. We compare technical schools with senior high
school, but they could also be compared with junior high schools since some technical
schools target junior high school graduates. The returns to each level of education beyond
junior high school have risen substantially from 1988 to 2001.7 For senior high school, the
rate of return varied between 9.7% and 21.4%, increasing sharply in 1994 and 1999. The
levels of education exhibiting the greatest rise in returns to schooling were technical school
and college graduates. For senior high school graduates, the return to completing technical
school increased from 3.1% in 1988 to 17.8% in 2001. College graduates earned 12.2%
more than senior high school graduates in 1988, but 37.3% more in 2001.

In order to test the robustness of the estimated increasing trend in the returns to educa-
tion and to investigate whether education wage premiums occur mainly within or between
job categories, we add ownership, occupation, and industry variables to the Mincer equa-
tion and observe whether these additions change the estimated schooling coefficients.
Often the inclusion of occupation and industry variables in wage regressions reduces the
magnitude of schooling coefficients because of positive selection into high-paying indus-
tries and occupations by better-educated workers. In China,Zhao (2002)finds a similar
positive selection into ownership categories, i.e., state and foreign ownership. For exposi-

7 The return to completing junior high school relative to primary school fluctuates around 14%.
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• Rate of return to education 

– Li, Liu and Zhang (2012): 2002 Twins sample  

• 2.7% to 3.8% (below college level) 

• 16% to 23%: vocational school/vocational college 

• 31% to 40%: college 
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Bargain, Bhaumik, Chakrabarty and Zhao (2010) 
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Men 
 

Period 1 2 3 1 2 3

No of observations 19,116 18,226 8,183 8,665 6,089 4,609

Age 37.3 37.8 37.5 39.4 40.5 42.2

Education (years) 9.0 9.4 10.1 9.6 11.1 11.7

Education (categories):

No or primary education 0.33 0.25 0.19 0.11 0.05 0.02

Middle secondary education 0.15 0.16 0.19 0.36 0.28 0.22

High secondary education 0.29 0.31 0.34 0.35 0.38 0.36

College 0.23 0.28 0.29 0.18 0.29 0.39

Industry:

Manufacturing 0.28 0.28 0.25 0.45 0.45 0.32

Construction and utilities* 0.16 0.16 0.18 0.09 0.06 0.14

Wholesale & retail trade 0.06 0.07 0.13 0.11 0.11 0.06

Finance, insurance, real estate 0.06 0.05 0.05 0.02 0.02 0.04

Services 0.15 0.17 0.19 0.15 0.15 0.21

Public administration 0.25 0.23 0.17 0.12 0.14 0.16

Others** 0.03 0.04 0.03 0.06 0.03 0.05

Weekly wage 92 107 144 57 77 144

* Transportation, communications, electricity, gas, sanitary services, water supply 

** Agricultural, forestry, fishing, mining 

India China

Note: period 1 is 1987 for India (1988 for China); period 2 is 1993/4 (1995); period 3 is 2004 (2002). Selection: urban workers in formal sector, aged 21-

60. Weekly wages are expressed in 2000 PPP international USD.

 

 



Mincerian Equation: Others 

• Party membership: 
– Dennis Tao Yang (2005): CHIP urban sample, 

• 1988: 7% to 9%; 1995: 11% to 13% 

– Li, Liu, Ma and Zhang (2005): Twins sample 
• Insignificant 

• Ownership: 
– Dong and Bowles (2002): 1998  

• Labor market segmentation along ownership was diminishing.  

– Appleton et al (2005)  
• Private sector was 29% lower than SOE in 1988, and 9% in 2002. They also 

found that there was no difference between SOE and foreign company in 1988, 
but foreign company earned 29% more in 2002. 

– Chen (2005) : 1995 
• Working hour was a main factor for wage gap across ownership using 1995 

data. 



Mincerian Equation: Others 

• Gender: 
– Meng and Kidd (1997) : 1981 data 

• Gender wage gap was 14%. 

– Yang (2005): CHIP urban sample 
• 1988: 9.7%  and 1995: 15% to 17% 

– Appleton et al (2005) 
• Gender wage gap was 12%, 15%, 22% and 19% in 1988, 1995, 

1999 and 2002.  

– Maurer-Fazio and Hughes (2002): 1992 data, 
• Gender wage gap was bigger in joint ventures and was smaller in 

State-owned enterprises.  

– Gustafsson et al (2001)  
• Gender wage gap in China was only one-thirds of gap in former 

Soviet Union. 

 



Migrants 

• Qu and Zhao (2011)  
– Hourly wage: migrants: 3.23 in 2002 and 5.49 in 

2007, and 6.76 and 10.5 for urban natives.  

–Working hours: migrants: 72 hours/week in 
2002 and 65 in 2007; 43 and 45 for urban 
natives 

• Meng and Zhang (2001)  

– 82% of hourly wage differential between urban and 
rural migrant workers are due to unequal payment 
within the occupation. 

 



Migrants 

• Qu and Zhao (2011)  
– Hourly wage: migrants: 3.23 in 2002 and 5.49 in 

2007, and 6.76 and 10.5 for urban natives.  

–Working hours: migrants: 72 hours/week in 
2002 and 65 in 2007; 43 and 45 for urban 
natives 

• Meng and Zhang (2001)  

– 82% of hourly wage differential between urban and 
rural migrant workers are due to unequal payment 
within the occupation. 

 



Intergenerational Mobility 

• Hau Chyi (2012): CHNS 1989 to 2006, 7 

waves, father and son 

– Using one wave data: 0.25 to 0.31, 

– Using average of two waves: 0.34 to 0.50, average 

0.41 

– Using average of three waves: 0.32 to 0.58, 

average 0.49 

– Britain: 0.4-0.6; Canada: 0.23, Germany: 0.11, 

Taiwan: 0.17-0.23; US: 0.4 

 



Intergenerational Transmission 

• Brown (2006): Gansu Survey of Children and 
Families, 2000 

– Father (mother) has one more year of education 

– Increases predicted spending on nonrequired 
educational goods for daughters by 2.3%  (3.3%) 

– Raises the probability of having children’s reading 
materials by 1.5 (1.7) percentage points 

– Raises the probability of having a designated study 
area by 1.0 (1.4) percentage points 

– No systematic gender difference 

– Also increase time to helping children 

 



Intergenerational Transmission 

•  Li, Meng, Shi and Wu (2012), Chinese 

College Students Survey, 2010 

– Have a cadre parent: 9% to 20% premium 



Social Interaction 

• Social network 

– Increase probability of nonfarm employment, 

Zhang and Guo (2003) 

– Increase probability of migration: Zhao (2003), 

Chen, Jin and Yue (2010) 

– Increase probability of self-employment of 

migrants, Zhang and Zhao (2012) 

– Increase the labor market outcomes, Giulietti, 

Guzi, Zimmermann and Zhao (2011) 

 



Linkage 

• Chen and Zhou (2007), CHNS 

– 1959–1961 Great Chinese Famine 

– Impact: 3 cm 

• Gørgens, Meng, Vaithianathan (2012), CHNS 

– 1959–1961 Great Chinese Famine 

– Taller children were more likely to survive the 
famine  

– Children under the age of five who survived the 
famine grew up to be 1 to 2 cm shorter 



Linkage 
• Bloom, Canning, Hub, Liu, Mahal and Yip (2010): India and 

China 

 



In addition, for decompositions, our negative schooling coefficient implies that the rising levels of education in China and
India will have small negative effects on economic growth, which seems unreasonable. We address this issue by constraining
the schooling coefficient based on independent literature-based estimates of its magnitude. We let bs be the coefficient on
years of schooling in the growth regression. Assuming that each year of schooling raises wages and income per capita by 10%
in the steady-state (which is roughly the average effect of schooling on wages found in a review of studies in many countries
by Psacharopoulos and Patrinos (2004)), we have bs ¼ �0:1by where by is the coefficient on log initial income per capita in
the growth equation. This equation implies that a 1-year increase in schooling, coupled with a 10% rise in income per capita,
leaves the growth rate unchanged. Estimating the regression while imposing this constraint on the coefficient on schooling
gives the results found in column 3 of Table 6. The results are quite similar to those found in the preceding regressions,
though the coefficient on life expectancy does fall slightly. This drop may be due to a causal link from higher prospective
longevity and increased return to education at higher schooling levels and may point to a need for a structural model of
growth in which the growth of factor inputs is itself modeled.

5. Explaining the takeoff in economic growth in China and India

We now use the regression results shown in column 3 of Table 6 to see how well the model fits the experiences of China
and India. Bloom et al. (2007a) find that models of this type perform well with respect to the quality of out-of-sample fore-
casts. The fitted values assume that the trajectories for China and India depend on their country-specific values for the dif-
ferent factors posited to determine economic growth, using the worldwide regression weights (except for the period effects).
Fig. 6 shows the actual and fitted values for economic growth (in GDP per capita) in China from 1960 to 2000. Each obser-
vation gives the average annual growth rate over the previous 5 years (for example, the figure for 2000 is the average annual
growth rate between 1995 and 2000).

The fitted growth rates track the actual rates quite well. The fitted curve shows a steady rise in predicted economic
growth between the periods 1960–1965 and 1985–1990, from around 2.5% a year to around 5.5% a year, with a leveling
off thereafter. The fitted values do not capture the volatility in economic growth in China. They do capture the ‘‘takeoff”;
however, it appears that they underestimate its pace somewhat. Fig. 7 shows a similar graph for India. Note the difference
in scale in the axis measuring economic growth; the ‘‘takeoff” in India has been much more modest. The fitted values predict

Table 6
Estimates of the determination of the growth rate of income per capita.

1 2 3
2SLS 2SLS 2SLS

Constant 14.26** 13.13** 13.28**

(2.88) (2.93) (2.96)
Log initial GDP per capita �1.931** �1.832** �1.714**

(0.402) (0.401) (0.409)
Ratio of investment to GDP 0.034* 0.027 0.024

(0.018) (0.018) (0.018)
Trade residual 0.822** 0.804** 0.808**

(0.279) (0.282) (0.284)
Average years of schooling �0.018 �0.019 0.171

(0.092) (0.096) [calibrated]
Bureaucratic quality 0.247** 0.036 �0.012

(0.112) (0.156) (0.150)
Tropical area �0.983** �0.922** �0.830**

(0.346) (0.353) (0.360)
Sectoral change 0.418** 0.468** 0.543**

(0.119) (0.131) (0.117)
Life expectancy 0.093** 0.108** 0.073**

(0.027) (0.030) (0.028)
Log share of working-age population 6.575** 5.789** 4.868**

(2.195) (2.287) (2.373)
Growth of share of working-age population 0.538 �2.149 �2.180

(0.376) (1.449) (1.455)
Growth of share of working-age population times bureaucratic quality 0.735** 0.763**

(0.344) (0.342)
Time dummies for countries other than China and India Yes Yes Yes
N 571 571 571
R2 0.287 0.258 0.247

Based on 5-year panel of growth rates, over the period 1960–2000. Time dummies for countries other than China and India included but not reported.
Heteroskedasticity-consistent standard errors are reported in parentheses. Sectoral change, growth of share of working-age population, and the growth of
share of working-age population times bureaucratic quality interactive term instrumented in the 2SLS regressions.
* p < .05.
** p < .01.

28 D.E. Bloom et al. / Journal of Comparative Economics 38 (2010) 17–33
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• Shi (2012): educational fee reduction in rural 

China: intra-household flypaper effect 
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Table 4 Impacts of the educational fee reduction reform on household expenditure 

(1) (2) (3) (4) (5) (6) (7) 

 

Household income  

per capita 

Total expenditure 

per capita 

Expenditure on food  

per capita 

Expenditure on non-food  

items and service  

per capita 

Expenditure on 

health  

care per capita 

Required 

educational 

expenditure per 

capita 

Voluntary 

educational 

expenditure per 

capita 

Section A  2000-2007 
       

Transfer/total family member -0.677 -2.222 -0.014 -1.770 -0.476 -0.613 0.651 

 
(2.869) (2.214) (0.464) (1.539) (0.700) (0.137)*** (0.264)** 

Observations 2134 2134 2134 2134 2134 2134 2134 

R-squared 0.25 0.22 0.50 0.13 0.11 0.45 0.53 

Wald Test: H0: Absolute values of coefficients in columns (6) and (7) are equal; P-value=0.899 

        Section B  2000-2004 
       

Hypothetical transfer/total family 

member 
4.498 0.844 -0.227 -0.007 0.699 0.149 0.231 

 
(5.665) (2.013) (0.542) (1.080) (1.259) (0.109) (0.198) 

Observations 2991 2991 2991 2991 2991 2991 2991 

R-squared 0.21 0.28 0.43 0.17 0.06 0.63 0.58 

                

Village variables in year 2000*Year 

2007 dummy 
Yes Yes Yes Yes Yes Yes Yes 

Log value of household income per 

capita 
No Yes Yes Yes Yes Yes Yes 

Household endowments Yes Yes Yes Yes Yes Yes Yes 

Number of kids enrolled Yes Yes Yes Yes Yes Yes Yes 

Household demographic structure Yes Yes Yes Yes Yes Yes Yes 

Year fixed effect Yes Yes Yes Yes Yes Yes Yes 

Village fixed effect Yes Yes Yes Yes Yes Yes Yes 

Standard errors in parentheses, clustered by village; * significant at 10%; ** significant at 5%; *** significant at 1%  
 



Policy 

• Chen and Feng (2012): allow migrants enroll 

into local public school 
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Table 5 Regression results on the standardized test scores of migrant students 
  Chinese   Mathematics 
VARIABLES OLS IV   OLS IV 
Migrant School -7.63*** -5.37** 

 
-12.11*** -7.99** 

 
(1.46) (2.30) 

 
(2.45) (3.89) 

Rural Hukou -3.07** -3.58** 
 

-4.24* -5.69** 

 
(1.32) (1.41) 

 
(2.44) (2.37) 

Female 1.73** 1.85** 
 

-1.69* -1.54* 

 
(0.85) (0.82) 

 
(0.92) (0.93) 

Student age in months 
        Born after 2001/09 0.01 0.06 

 
0.03 0.10 

 
(0.19) (0.19) 

 
(0.18) (0.18) 

   Born between 2000/09-2001/09 -0.14 -0.14 
 

0.02 0.01 

 
(0.09) (0.09) 

 
(0.13) (0.12) 

   Born before 2000/09 -0.11 -0.13* 
 

-0.31*** -0.33*** 

 
(0.08) (0.07) 

 
(0.10) (0.10) 

Single Child 1.87** 2.07** 
 

1.80 2.24* 

 
(0.81) (0.81) 

 
(1.20) (1.24) 

Kindergarten -0.43 -0.11 
 

1.90 2.43 

 
(1.48) (1.53) 

 
(1.85) (1.93) 

1-2 hour daily homework time 2.58*** 2.69*** 
 

5.14*** 5.48*** 

 
(0.91) (0.90) 

 
(1.22) (1.21) 

>2 hours daily homework time 1.57 1.60 
 

3.31** 3.51*** 

 
(1.26) (1.24) 

 
(1.29) (1.27) 

Years since migration 0.15** 0.17** 
 

0.33*** 0.37*** 

 
(0.07) (0.07) 

 
(0.10) (0.11) 

Family monthly income 3000-5000RMB 0.85 0.97 
 

1.12 1.31 

 
(0.83) (0.81) 

 
(1.12) (1.13) 

Family monthly income more than 5000RMB 3.82*** 4.11*** 
 

3.37*** 4.06*** 

 
(1.16) (1.14) 

 
(1.17) (1.28) 

Father has high school education or above 1.55 1.63 
 

1.46 1.07 

 
(1.13) (1.12) 

 
(1.34) (1.24) 

Mother has high school education or above 0.98 1.16 
 

2.68* 3.51** 

 
(1.05) (1.04) 

 
(1.51) (1.48) 

Province of Origin dummies Yes Yes 
 

Yes Yes 
Father’s Occupation dummies Yes Yes 

 
Yes Yes 

Observations 1,633 1,633 
 

1,633 1,633 
Adjusted R-squared 0.150 0.146 

 
0.181 0.174 

Wald F statistics for weak IV 
 

67.45 
  

67.45 
Hansen J-statistic 

 
0.080  

  
0.973 

P-value  J-statistic   0.777     0.324 
 
Note: Numbers reported in parentheses are standard errors clustered at the class level. ***, **, and * 
stands for statistical significance at the 1%, 5% and 10% level, respectively. 
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• 2006: family 

• 2008: culture and globalization 

• 2010: health 

• 2012: social capital 

• 2014: work 

• Rotate the module every ten years 




