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Abstract 

 
This paper estimates the income effect of non productivity related discriminatory factors (like 
personal characteristics, social norms and policies), compared to productivity related returns 
on human capital. How important are personal characteristics, social norms and policy 
related discriminatory factors even in Shenzhen, one of China’s most outstanding examples of 
a successful city, and its transformation process? The design of the Shenzhen Household 
Survey 2005 that was employed here enables us to include a large set of discriminating 
factors in a Mincer Becker type of income model. Further, we are able to take a unique look 
at the migrant population in this urban centre. Our results show that the human capital 
approach holds. We also find strong evidence of a significant influence of social norms and 
policies, particularly relevant in a developing and transition economy, even in such an 
exceptional city. The most important discriminating factor appears to be the hukou 
registration system. The ongoing existence of these non productivity related discriminating 
factors can be regarded as indicator of an ongoing process of transition towards a fully 
functioning market economy.  
 
 
 
JEL classification: O15, O18, I21 
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1 Introduction 
Shenzhen is one of the fastest growing urban agglomerations in mainland China. It can be 
regarded as highly developed and integrated into the world market. This is precisely why we 
chose Shenzhen as our area of study.  
As market forces lead to positive returns to education, in most developed economies human 
capital is the dominant determinant of income. For Shenzhen, on the one hand, productivity 
related market forces are expected to determine a large part of income. On the other hand, non 
productivity related discriminating factors such as personal characteristics, or policies, social 
norms, attitudes and traditions can also be expected to play an ongoing role for income 
determination. We define discriminatory factors broadly as every factor that has an impact on 
income that is not generated by real productivity.1 In this paper we are particularly interested 
in these non productivity related forces. These factors are sometimes labelled (wage) income 
discrimination factors. Their impact on income and inequality of income can be regarded as a 
more general indicator of the socio-economic development during transition. As stated by 
Tanzi (1998), in developing and transition countries the impact of these factors on income is 
often higher than in economies mainly driven by market forces. To test for these factors the 
traditional Mincer-type model has been extended in various ways.  
 
Human capital related extensions include apart from age informal learning and experiences 
as well as modern sector specific human capital as income generating factors.  
In this respect time of residence positively correlates with income, as analysed by Fan (2001), 
Liu et al. (2004) and Wan (2006) especially for the Hong Kong metropolitan area which 
would stress a positive influence of the assimilation process. The migrants can accumulate 
city specific human capital or job skills, and adapt to local labour markets, thus improving job 
matching and enhancing their productivity the longer they reside in the city. This may 
ultimately justify a rise in income. Still, one cannot expect wage convergence towards native 
wage levels as a result of this process, i.e. discriminatory earning differentials may shrink but 
persist. 
In a somewhat related context, the migratory background may also influence income 
determination due to its influence on mobility and job changes. Yueh (2004) argues that 
labour mobility of migrants strongly exceeds the mobility of urban residents, with migrants 
usually earning less. In this context, lower wages for individuals who often change their 
occupation may reflect a general lack of human capital, or firm-specific human capital that is 
destroyed with a job change.  
 
Discriminating factors are the major focus of this paper. Therefore, we must identify the 
most relevant non productivity related factors of discrimination as suggested in the literature. 
This kind of discrimination is related to personal characteristics, social norms, attitudes and 
policies. With respect to the above questions the literature identifies a set of discriminatory 
variables which are briefly introduced in the following section. 
 
Gender and martial status are among the most studied personal characteristics. Ng (2004), 
Shu (2005) and Ng (2007) find that women with comparable education earn less than men as 
a consequence of gender discrimination rather than differences in productivity. These results 
are similar to findings by Knight and Song (2003) while Hughes and Maurer-Fazio (2002) 
state that the gender discrimination declines with  women’s rising education levels.  

                                                 
1 Obvious examples are gender, social status etc. . Human capital for example would not qualify because the 
impact on income is generated by a real productivity increase.  
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They also find that marital status also affects the gender wage gap as married women in 
China experience a more pronounced absolute wage gap compared to unmarried women.  
Furthermore Bishop et al. (2005) show that women generally experience smaller returns to 
marriage than men, especially for men with only small incomes. Here, they argue that this 
marriage income-gap is caused by different gender-related effects arising from marriage: 
Married men usually work harder and are more productive in their role as a family's provider, 
while married women may reduce their working efforts, perhaps to concentrate on raising a 
family. This argument is stressed by Li et al. (2006) who show that husbands contribute more 
to family earnings than wives. The argument that marriage enhances the productivity and 
commitment of men may also explain possible earning differentials between married and 
unmarried men. A different social status associated with marriage may be another 
explanation.  
 
For urban China, a China specific factor seems to be of particular importance. As pointed out 
by Xue and Gries (2007) the hukou 2  registration status appears to be one of the most 
important sources of discrimination. Migration from the rather poor rural areas3 to the large 
cities driven by economic incentives leads to a huge presence of people with rural registration 
(hukou) in the urban areas [Chen and Coulson (2002), Du et al. (2005) or Lu and Song 
(2006)]. While the hukou registration system was designed to control and limit migration its 
success was limited and it was recently relaxed. Studies by Lu and Song (2006) Fan (2001) or 
Wan (2006) show the existence of significant income differences between the migrant 
population and inhabitants with an urban registration. These differentials cannot be explained 
by a higher endowment of productive skills by the urban registered population alone and are 
in part a consequence of discrimination. The hukou system also restricts social services such 
as education to local inhabitants [Liu (2005)]. The possibility to receive an urban hukou 
appears to correlate positively with educational attainment.  
 
Further, membership in the Communist Party still seems to influence income positively, as 
shown by studies from Knight and Song (2003) and Cao and Nee (2005). However, it should 
be noted that Party membership may not only be a discriminatory factor based on connections 
but rather also signal ambition or ability as stated by Gerber (2000) and Lam (2003).   
 
Employment in state-owned enterprises promises more job security and protection leading to 
better pay and social benefits. Employment in the private results in significantly higher 
employment risks. Workers are more exposed to market forces, driving down wages for low 
skills and driving up wages for higher skills. For the Chinese case, Knight and Song (2003) 
suggest that state-owned enterprises that usually employ urban residents pay better than 
private sector companies where most migrants work. Thus, the wage gap between urban 
residents and migrants may also partially be explained by the correlation of migration and 
mobility and labour market segmentation. In general, this labour market segmentation will 
affect all citizens in a Chinese urban area. 
Generally higher wages can be expected for employees in firms with high shares of foreign 
ownership. Firms with foreign ownership can be expected to have better access to 
international technologies and organisational skills and hence exhibit higher total factor 
productivity. If part of the higher productivity is passed to the workforce, foreign shares 
should positively affect wages. 
 
Also, social networking should be considered as a relevant determinant. Here, theory as e.g. 
assembled by Mouw (2003) suggests that higher social capital endowment, i.e. social 
                                                 
2 Hukou is the Chinese term for the Chinese urban registration status system. 
3 Also labelled the rural urban income gap by e.g. Sicular et al. (2007) or suggested by Lu and Song (2006). 
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networks of friends and acquaintances, positively affects wage determination through 
increased information and influence. In China, social networks (guanxi) are commonly 
believed to influence economic and political behaviour. For example, Bian and Ang (1997) 
find that guanxi networks influence the mobility of workers and their success in finding 
higher status jobs. As pointed out by Chen and Sun (2006), urban social networks influence 
an individual's access to better jobs, higher wages and the bureaucratic decision process. 
Thus, social capital may be closely connected to wage determination and its impact should be 
positive. Still, Chen and Sun (2006) find that the overall influence of urban social networks on 
income diminishes over time, particularly as the reform and growth process continues. 
Thereby, the influence of social capital on income may correlate more closely with lower paid 
jobs where market and productivity considerations do not matter as much. This brief review 
of related literature directly leads to the aims of this paper. 
 
The intention of this paper is to estimate the extent of existing income discrimination in 
Shenzhen, an especially dynamic case of a transition economy in China. How important are 
social norms and policy related discriminatory factors during the process of transformation, 
even if Shenzhen is one of the most outstanding examples for a successful transition? While 
in many other studies only subsets of the discussed factors were available, the design of the 
Shenzhen Household Survey 2005 allows us to look at a much larger set of these income 
determining factors. Further, the survey’s sample size enables us to explicitly look at the 
migrant population of this successful city. In addition, we can compare the impact of 
discriminatory factors between rural and urban registered residents. Therefore, the aim of this 
study is to quantify the extent of income discrimination and in this context take a closer look 
at the migrant population.  
 
To view the importance of human capital for income we start by decomposing income 
disparity using the Theil index in section 2. In the econometric analysis (section 3) we start 
with the traditional standard Mincer-type approach as a reference model. The results show 
that human capital is a significant income determining factor. In order to find the most 
relevant discriminatory determinants of income, various factors are added in the augmented 
model (model 2). Besides human capital, personal characteristics, social norms and attitudes, 
as well as specific government policies also appear to impact on the income pattern even in 
one of the most dynamic transforming cities of China. Further, an Oaxaca-Blinder 
decomposition analysis is applied to estimate the overall extent of discrimination between 
urban and rural hukou registration. Section 4 constitutes an overall economic discussion of the 
estimation results, and section 5 concludes.  

2 Human capital as an income generating factor in Shenzhen 
To what extent do market forces reward the additional productivity of education and 
qualification? If human capital generates additional income, differences in income can be at 
least partly explained by differences in human capital endowment. Therefore, as a first 
descriptive way to approach the defined problem we us the Theil index to decompose income 
differentials and focus on the contribution of formal qualification to income disparity. If 
income differentials can be mostly observed between groups with different formal education 
levels, we have some early evidence of the importance of human capital as an income 
generating factor. If the contribution of formal qualification to income disparity (measured by 
the Theil index) is small and disparity is observed basically within the qualification groups, 
other factors than human capital can be expected to play a major role for income 
determination and income disparity.  
 
The Theil index is a member of the Generalized Entropy (GE) family of indices [Cowell, 
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1995; Cowell and Kuga 1981]  
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We are particularly interested in the property of additive decomposability, meaning that an 
overall inequality measure can be additively decomposed into the subgroup inequality 
contributions. Decomposition of the Theil index6 leads to  

ln ,   g g g
g g g g

y y

n
T s T s with s

n

μ μ
μ μ

= + =∑ ∑  

Total inequality is composed of the first term which describes the income share weighted 
inequality within each of the g subgroups, and the second term which captures the inequality 
between the different subgroups. The variable gμ  is the mean income in subgroup g and sg is 
the share of total income of subgroup g. This decomposition allows us to take a more detailed 
look at the driving forces of income differentials and hence the role of human capital as an 
income generating factor.  
 
Formal qualification and income differentials are closely linked under market conditions. If 
formal qualifications can generate income, differences in formal qualifications will cause 
income differentials. Do we observe income differentials mostly between groups of various 
education attainment levels or within each of these groups? Is education the dominant 
determinant of income or are other discriminating factors and policies even more important. 
To answer this question we use the Shenzhen household survey 2005. The survey was 
conducted using random sampling taking into account the registration status of the residents. 
According to official data [Shenzhen Statistical Yearbook 2005] one third of inhabitants had a 
rural registration (hukou) and two thirds had an urban registration. This structure was 
reflected in the sample. The sample was drawn from three of the six districts of Shenzhen: 
Luohu, Nanshan and Baoan.  A total of 1056 households and 3256 individuals were surveyed. 

                                                 
4 For a given income distribution, a negative value of c gives more weight and sensitivity to gaps in the lower 
(income) tail of the distribution. For large and positive values of c , proportionally more weight is given to the 
upper (income) end of the distribution. It is thus adequate to pick a rather low or negative value for c if one is 
more interested in inequalities amongst the "poor", and a positive and high value for c if the interest is more 
focused on the "wealthy". The variable n represents the population size, iy  the individual’s income and yμ  the 
mean income of the population subject to measurement. 
5 A major advantage of the general entropy class of inequality measures and specifically the Theil indices is that 
they are the only inequality indices to satisfy the axioms [Bourguignon, 1979; Cowell 1980; Shorrocks 1980] of 
additive decomposability, symmetry (anonymity), population homogeneity (population replication), are income 
homogeneous of degree zero (scale invariance), continuous and differentiable in all individual incomes, 
additively decomposable and satisfy the Pigou-Dalton principle of transfer (strong principle of transfers). 
6 See e.g. Bourguignon 1979; Cowell 1980 or Shorrocks 1980.  
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For our analysis we restricted the sample to the working age population (between 16 and 65) 
and excluded any income which was reported to be below zero or above 1250000, which 
should be considered as too high to be correctly reported and is thereby removed as an outlier. 
For a full description of the survey see Xue and Gries (2007). We apply this data set by 
grouping according to various formal qualification and education achievements. We choose 
formal qualifications for grouping since in developed countries human capital is generally 
regarded to be the most important discriminatory factor [Tanzi 1998].   
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Figure 1: Theil Index by education groups  

 
The results of our decomposition exercise are described in Figure 1 and straight forward. For 
Shenzhen we obtain a between group Theil-contribution Theil of 0.198 and a within group 
Theil of 0.486. Total value of the Theil index is 0.684. I.e., broadly speaking 30 percent of 
total income disparity comes from income differences between education groups. All the 
other differences (approximately 70 percent) in income are due to differences within each 
education group. From this result it becomes evident that a large part of income differentials 
cannot be explained by different endowments with human capital alone. Other discriminatory 
factors seem to have an important influence on income differentials.  

 

3 Empirical Model and Estimations  
After a first descriptive glance at the problem we turn to the econometric analysis. To be able 
to quantify the impact and importance of human capital and the various discriminatory 
factors we employ a regression analysis. We start with the simplest form of the regression 
approach and gradually augment our model to illustrate the importance of the various factors.  
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Model 1: As the first step in the regression analysis we employ the standard Mincer-Becker 
Equation7 to estimate the returns to education and evaluate the impact of other discriminatory 
factors on personal income. We use the age of the individuals and its squared value8 as 
proxies for the potential experience. It should be noted that the impact of these variables can 
be expected to be lower than in the original Mincer Equation as described by Harmon et al. 
(2005). Although econometric problems as discussed by Griliches (1977), Murphy and Welch 
(1990) or Card (2001) may occur when estimating returns to education, Lemieux (2006) 
argues that the Mincer equation generally remains valid and robust for the estimation of 
educational effects on earnings. As Card (1999) points out, the estimation of the causal effect 
of education on earnings using the traditional method faces only a small upward (ability) bias 
compared to identical twin studies. Psacharopoulos and Patrinos (2002) concede that these 
findings are on average very similar to the ones presented in their worldwide compilation and 
state that the estimation method makes little difference to the returns to education. To correct 
for the heteroskedasticity in the dataset due to an increase in the variance in earnings with an 
increase in the age of the individuals, we employ White-corrected standard errors.  
 
We use the model described in Table 1 as a reference point for the quality of the augmented 
Mincer model introduced thereafter:  
 

lnworkingtime : logarithm of number of hours worked in the year

low : completed primary education 
sec : completed secondary education (Junior High, High School, Technical College)

high : completed tertiary education (Junior College, University, Postgraduate)

Age: Age in years (potential experience)
Agesq: Age squared (parabola shaped lifetime income profile)

Model 1:

formal education achievments

potential experience/informal education

Pure Labor Input

Human Capital, Education

Variables

Estimation Equation
2

1 2 3

4 5 6

ln ln

sec
i

i

y A ge A ge workin gtim e

low h igh

α β β β

β β β

= + + +

+ + + + ε

 
Table 1: Standard Mincer-type model as reference model 

 
On the left side of our estimation equation is the logarithm of the yearly income. On the right 
side we start with the constant followed by the standard Mincerian variables, namely the age 
of the individual and its squared value, yearly working hours and dummy variables for 
completed school levels. The dummy variables low, sec and high represent the corresponding 
completed education levels and are equivalent to an average number of 6.0, 10.5 and 16.6 
school years. The results for this reference model are reported in Table 3.  
 
                                                 
7 This method was first described by Mincer (1958, 1962, 1974), Becker (1962) and Becker and Chiswick (1966) 
and Chiswick (2006). 
8The additional use of its squared value in traditional Mincer type estimations of the earnings 
function captures the mentioned decreasing returns over lifetime. 
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Model 2: The second model is an extended version of Model 1. To be able to quantify the 
effect of other discriminatory factors like personal characteristics, or social norms and 
attitudes we add further variables Xi, [i=1…n] to the basic Mincer-type regression. The choice 
of these variables is based on the set of discriminatory factors identified above. The full 
model is now described in table 2.  
 

lnworkingtime : logarithm of number of hours worked in the year

low : dummy for completed primary education 
sec : dummy for completed Junior High or High School or Technical College

high : dummy for completed Junior College or University or Postgraduate studies

Age: Age in years (potential experience)
Agesq: Age squared (parabolic shape of lifetime income)
infedu: dummy for reported informal education, i.e. on the job training

stay: duration of residence in Shenzhen in years
job_changes: total number of job changes

male: dummy for gender
married: dummy for marital status

social norms attitudes and policies
rural: dummy for rural regestration (hukou)

sez: dummy for living within the Special Economic Zone
commi: dummy for communist party membership

friendjob: dummy for job provision by a friend/relative
stateshare: dummy for employed by company that is  if fully or partly state owned

foreignshare: dummy for employed by foreign company or Chinese foreign joint venture

Model 2:

formal education achievments

potential experience/informal education

personal characteristics

Pure Labor Input

Human Capital, Education

Discriminating Factors

Variables

Estimation Equation
2

1 2 3

4 5 6
1

l n ln

s e c

i

n

j j i
j

y A g e A ge w o r kin gt im e

low h i gh X

α β β β

β β β β
=

= + + +

+ + + + +∑ ε

 
Table 2: Definition of the augmented Mincer-type model, model 2. 

 
Model 3: After it became evident that rural hukou has by far the most important and highly 
significant impact of all discriminatory factors on the regression results, and after testing for 
the equivalence of the coefficients for both groups (of hukou) it became evident that the data 
contain different sets of information for the different groups and should not be pooled. 
Therefore, we ran a separate regression for both population subgroups for the complete set of 
variables taken from model 2. Model 3a defines the regression for people with an urban 
hukou and model 3b is the model for rural registered people.  
 
Regression results: Running the regression for all four models we received the results 
reported in Table 3. To compare the explanatory quality of our augmented Mincer model 
(Model 2 und Model 3a and 3b) with a basic version without any explanatory variables 
accounting for social norms and attitudes and policy measures (Model 1) we also calculated 
the Akaike information criterion for both models.  
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Table 3: Regression results 

 
The differences between the basic model (model 1) and the full model (model 2) are 
significant and the goodness of fit of the full model is better than of the simple model. This 
implies a clear and significant impact of the discriminatory factors on personal earnings. We 
also tested the blockwise significance of all the variables in the vector X. They proved to be 
significant at the 1% level. The 2R of 54% shows a relatively high explanatory power for the 
full model. The 2R of around 33% for the separate regressions (model 3a and 3b) is still 
comparatively good. It is clear that the coefficients for the urban and rural subgroups differ 
widely. Especially their returns to education appear to be significantly different. As this 
section reports just the results, a more extensive economic discussion of all these effects is 
given in the subsequent section (section 5).  
 
Using the results of table 3 we calculate the income impact factors for the different formal 
qualifications and years of schooling (see table 4)9. The income impact factor per completed 
formal qualification is the total income effect of completing a particular formal qualification. 
Finishing higher education instead of no education generates a jump in income. I.e., an urban 
university graduate has (other things equal) on average an income that is 2.17 times as high as 
the income of person with no education. The income impact factor per year of schooling 
captures the return of one more year of schooling within the respective formal qualification 
program. E.g. the reward for an additional year of schooling within high education leads on 
average to an increase in income by the factor 1.13 for an urban resident. Thus the first value 
indicates a comparable return per year during each type of education, while the second value 
gives the total reward for the completed qualification (compared to no education). In table 4 
we report the differing returns for urban and rural registered people according to the results 

                                                 
9 The method is using continuous time like Mazumdar (1981). For details see the appendix.  
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from models 3a and 3b10: 
 

share in 
each 

group 1)

return per 
year of 

schooling

return per 
completed 

qualification

share in 
each 
group

year of 
schooling

completed 
qualification

share in 
each 
group

year of 
schooling

completed 
qualification

rural 25.6% (1.006) 2) (1.03) 2) 69.8% 1.05 1.27 4.6% 1.16 3.26

urban 3.6% (0.98) 2) (0.90) 2) 39.8% (1.009) 2) (1.04) 2) 56.6% 1.13 2.17

1) For shares in this group people with low and no education have been pooled so that the shares sum up to 100%

low secondary high

2) Values in parentheses are only reported for completeness. The values are statistically insignificant. Hence, for 
further calculation these values are  taken as zero.

income impact factor per income impact factor per income impact factor per 

 
 

Table 4: Educational attainment by hukou, and income impact factors of education attainment 
 
To obtain an overview of the distribution of education in the rural and urban registered 
population subgroups we also report the percentage of the working age population with a 
completed specific formal qualification in each subgroup. For this population share only, 
those with no or little education have been added to the low category so that the values of all 
shares sum up to 100.  
 
Oaxaca-Blinder Decomposition: In addition to the regressions we employ the Oaxaca-
Blinder [Oaxaca (1973) and Blinder (1973)] decomposition method to examine whether 
differences in the endowments of the two groups or a difference in the returns for these 
endowments are mainly responsible for the differences in average income. In this context the 
label “endowment” stands for the characteristics and attributes of the group, while the label 
“return” stands for the different rewards for these characteristics and attributes. Therefore, the 
observable income differences among the two groups may be due to differences in group 
endowments (differences in characteristics and attributes, e.g. higher share of university 
graduates etc.), or due to differences in returns (rewards for the characteristics and attributes, 
e.g. for university graduation). The income differences which can not be explained by 
differing endowments are differences in returns. These (in terms of differing endowments) 
unexplainable differences are an estimate of discrimination. This discrimination is often 
labelled “return effect”. The differences due to differing attributes are mostly called 
“endowment effect”.   
 
We apply the decomposition method to the full regression model (model 2) and use the 
subscript r for people with rural registration and u for people with urban registration. While 

,u rY Y  is the mean of the income in each group, ,u rX X  represents the vector of the means of 

the explanatory variables which we refer to as attributes. ˆ ˆ,u rβ β  denote the estimated 
coefficients for the respective variable of model 2.  
 
Hence, the general equation [Oaxaca and Ransom 1994] for the decomposition is   
 

 
( ) ( ) ( )* * *

*

ˆ ˆ

ˆ ˆ: ( ) .

u r u r u u r r

u r

Y Y X X X X

with I

β β β β β

β β β

− = − + − + −

= Ω + −Ω
 

                                                 
10 We do not report the values for primary and secondary education for urban hukou since the coefficients proved 
to be clearly insignificant. 
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As the methodology requires a choice of the reference group for the non-discriminatory 
normal wage structure by assigning a value for the weighting matrix Ω , there have been 
various discussions about the best definition of this weighting matrix. For a full discussion see 
e.g. Oaxaca and Ransom 1994. We decided to follow Oaxaca and report the values for both 
reference groups to limit any reference group bias, assuming that the true value lies between 
both boundaries.  For 0Ω =  (taking the group u as reference category) we obtain: 

( ) ( )ˆ ˆ ˆ
u r u r r u u rY Y X X Xβ β β− = − + − . This term can be transformed into an expression 

suitable for economic interpretation, 

 ( ) ( ) ( ) ( )
ˆ ˆ

ˆ ˆ .
2 2

u r r u
u r u r u r

X X
Y Y X X

β β
β β

+ +
− = − + −  

 
In this equation the difference in mean income u rY Y− between rural r and urban u is explained 
by the difference in endowments (first term) and the difference in returns for those 
endowments (second term). Table 5 shows the result of the Oaxaca-Blinder decomposition.   
 

(rural as reference group):   I 53.4% 46.5%

(urban as reference group): 0 47% 52.9%

Edowment Effect (Endowment 
with factors)

Return Effect 
(Coefficients/Discrimination)Omega

 
Table 5: Oaxaca-Blinder decomposition results 

 
For 0Ω =  (urban as reference group) the return component accounts for 52.9% of the income 
differential. This means that on the average and all other things being equal, the higher 
income of people with an urban registration is to 52.9% due to higher returns to the different 
characteristics and attributes and to 47% due to higher endowments themselves. This would 
imply a degree of income discrimination of 52.9% of the total average income difference 
between both groups.  
 
To avoid any reference group bias we conducted the same decomposition with the rural hukou 
subgroup as reference group. The respective values are 53.4% endowments and 56.5% returns 
if we change the reference group to those with rural registration ( IΩ = ).  
  

4 Education vs. Personal Characteristics, Social Norms and Attitudes 
Education: As expected from human capital theory, formal as well as informal education 
both significantly affect personal income. This result can be clearly drawn from the 
regressions in table 3. A major part of income can be explained by formal qualifications. 
While secondary and higher education have a significant and large influence on average 
earnings, low education seems to be insignificant. More generally, the positive impact of 
education increases with the education level as observed e.g. by Xue and Gries (2007), or 
Zhang et al. (2005) for urban China. The returns to formal education from the basic model 
(model 1) come close to the estimates of Zhang et al. (2005) even if they divide the 
educational levels into more groups and their latest observed year is 2001. However, if we add 
the gender dummy to model 1 [like in Zhang et al. (2005)] our coefficient for higher 
education appears significantly lower. In our sample only the return to higher education is 
affected because the relative share of males with this level of education rises significantly 
after secondary education. So the gender dummy reduces the overall return significantly at 



 12

this level of formal achievement.  
Informal education (indicated by age and infedu) also contributes positively and significantly. 
This can be explained by relating informal education to real individual productivity as 
observed by Xiao (2002). “Frequent job changes” (job_changes) was discussed as indicator 
for low and easy substitutable human capital. Therefore, the negative and significant sign of 
table 3 supports this idea. Furthermore, the “time of residence in Shenzhen” (stay) has a 
positive impact on earnings. Even if the coefficient is small this result would support the 
thesis of assimilation and accumulation of location or modern sector specific human capital. 
However, compared to the impact of formal qualifications, informal education affects income 
much less.  
 
Discriminatory Factors: Generally speaking, inserting the carefully chosen discriminatory 
factors leading to the full specification in model 2 added a lot of explanatory power to the 
income analysis. The estimation results of the extended model (table 3) indicate that besides 
human capital, many other discriminatory factors remain relevant for income determination in 
Shenzhen. All non productivity related personal characteristics and social norms and policies 
indicating variables except the stateshare dummy prove to be significant and show the 
expected sign.  
 
Two of the most frequent personal characteristics considered are gender and marital status. 
Gender discrimination (male) appears to be present and highly important, since the male 
dummy underlines that being male exerts great influence on income. It is unclear if the 
positive impact of marriage (married) is mostly due to traditional views or higher motivation 
and need as discussed above. 
 
Receiving help by relatives or friends when searching for a job (friendjob) is negative. This is 
particularly interesting because social networking seems to be an important part of the 
allocation mechanism in many transition economies in Eastern Europe. Within the context of 
strong family boundaries and easy implicit or explicit compensation payments within a 
family, it would have been reasonable to expect that relatives or friends would be preferably 
appointed when filling highly paid vacancies. However our results suggest the opposite. In 
this sample people with the highest income found their job through the newspaper. This result 
may indicate a rather efficient job market matching process in which unofficial job provision 
practices seem of low importance at least for higher income jobs. However, our result could 
indicate that job provision by friends is needed for workers with particularly low skills or 
personal handicaps entering the labour market. Hence, once these people are employed, they 
realize a reduction in income.  
 
Membership in the Communist Party (commi) still seems to be of some importance in 
determining income. However, from the data we can also see that the share of people in the 
Communist Party in each education group drastically increases the higher the education 
group. Nearly half of those with postgraduate status are members of the party whilst only 
compromising 10% of the whole sample.  
 
People who reside in the districts that became a special economic zone in 1980 have a 
significantly higher income than people who do not. This effect is clearly indicated by the 
positive and significant coefficient of the sez dummy variable. This result implies that the 
conditions that came along with SEZs in Shenzhen provided a significant positive 
environment for income growth of the residents. Partly related to SEZs is the ownership of the 
firm where a person is employed. While employment by government owned firms 
(stateshare), as reported before, does not significantly add extra income, employment by 
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firms with foreign shares matters. Being an employee in a company that is partially or fully 
owned by a foreign investor (foreignshare) significantly increases personal income.  
 
From the estimation results in table 3 it is evident that the most important discriminating 
factor in Shenzhen is the hukou system. Having a rural hukou status considerably decreases 
income opportunities. Models 3a and 3b reveal the differences, and the decomposition 
analysis also supports the idea of substantial discrimination of workers with a rural 
registration. Form the Oaxaca-Blinder decomposition we obtain that only 47%-53.4% of 
income differences are due to differing endowments while the remaining unexplained amount 
of income difference is an estimate of discrimination.  
 
The results of the separate regressions in models 3a and 3b confirm that a rural hukou not 
only has an absolute negative effect on income but also changes the relative impact of the 
income determining factors. Many of the factors determining the income of urban registered 
people do not affect that of people with rural hukou. Most notably, being member of the 
Communist Party11, living in the SEZ or job provision by a friend does not have any impact 
on rural registered people. In general they earn much higher relative returns to secondary and 
higher education as well as informal education than inhabitants with an urban hukou. For 
urban registered residents even secondary education is insignificant in the separate regression. 
This result may be partly due to the distribution of education within the subgroups. Far fewer 
people with a rural hukou have attained higher education. Also, secondary education qualifies 
as a distinctive positive attribute while for most urban registered people it can be assumed to 
be normal. 
 
Low education doest not appear to generate extra income in both groups. The large share of 
people with low education and presumably a lack of differentiated jobs at this level of formal 
qualification does not lead to sufficiently distinguished wages between low and no education. 
Primary education alone does not offer any positive return to education (even for people with 
a rural hukou where nearly 8% of the sample have not completed primary education) so the 
incentive to stay in the school system and complete more than just primary education seems 
evident. However, education beyond primary levels seems to be especially important for 
people with rural hukou. While far fewer people with a rural hukou attended higher education 
the return to higher education is extremely high upon migration to the city. Therefore, 
promoting higher education for rural registered people and linking them to the modern sector 
would be an effective measure to reduce income inequalities.  

Summary and Conclusion 
Shenzhen is one of the most outstanding examples for successful transition in China. It can be 
regarded as highly developed and integrated into the world market. For a better understanding 
of transformation processes (in China) we introduce this case study for Shenzhen to analyze 
the income determining and discriminating factors. For transition economies, on the one hand 
productivity related market forces are expected to determine a large part of income. On the 
other hand, non productivity related discriminating factors such as personal characteristics, 
policies, social norms and traditions can still be important for income determination. The 
impact of these discriminating factors on income is sometimes regarded as a more general 
indicator for socio-economic development during transition. 
 

                                                 
11 It should be noted that the rural hukou Party members make up only one third of urban hukou communist 
Party members.  
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In this paper we are particularly interested in these non productivity related forces, that are 
sometimes labelled income discrimination factors. The intention of this paper is to estimate 
the extent of the existing income discrimination in Shenzhen. In particular, social norms and 
policy related discriminatory factors during the Chinese process of transformation are 
analysed. While in many other studies only subsets of the most important discriminating 
factors were available, the design of the Shenzhen Household Survey 2005 allows us to look at 
a much larger set of these income determining factors. Further, the survey allows us to take an 
explicit look at the migrant population of this successful city, and compare the impact of the 
different discriminatory factors with the urban registered residents. 
 
 The results of the Theil Index decomposition already suggests, that most of the income 
differentials cannot be explained by different endowments with human capital alone. Other 
discriminatory factors seem to have an important influence on income differentials.  
Our regression analysis emphasizes that besides human capital, non productivity related 
personal characteristics, social norms and attitudes, as well as specific government policies 
seem important for the income pattern in Shenzhen. Gender and marital status as well as 
policy measures, such as the formation of special economic zones or employment in a 
company, that is fully or partial foreign owned, all have an important impact on personal 
income.  
 
Furthermore, from the estimation results it is evident that the most important discriminating 
factor in Shenzhen is the hukou system. Having a rural hukou status considerably decreases 
income opportunities. A rural hukou not only has an absolute negative effect on income, but 
also changes the relative impact of the other income determining factors. Many of the factors 
determining the income of urban registered people do not affect the income of people with 
rural hukou. The Oaxaca-Blinder decomposition analysis further supports the idea of 
substantial discrimination of people with a rural registration.  
 
It seems apparent that social discrimination and policy measures and especially the effect of 
the hukou system are still very important for determining individual income. These results can 
be assumed to indicate that, even if we study the case of an outstanding successful urban 
centre, Shenzhen has not fully completed the transition process towards an economy that is 
dominated by productivity and pure market forces.  
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Appendix  
 
Calculating the effects of education  
 
1) The following method was used to calculate the effects of education on income: The 
general marginal percentage effect of a formal qualification  i  1,2,3. .  compared to the base 
group  0   can be directly taken from the estimation coefficients  i,   e.g.  

lnYi − lnY0  i  
In continuous modelling this leads to an income impact factor of qualification  i  : 

Yi
Y0

 ei

 
2) The marginal percentage effect of achieving the next higher formal qualification  Y1 → Y2   
is also taken from the estimation coefficients  i   e.g. 

lnY3 − lnY2  lnY3 − lnY0 − lnY2  lnY0

lnY3 − lnY0 − lnY2 − lnY0  3 − 2

lnY3 − lnY2  3 − 2  
In continuous time we obtain the income impact factor for achieving the next qualification 
level j after departing from qualification i as  

Y3
Y2

 e3−2

 
 
3) The return effect of another year of schooling within a certain formal education program i 
leads to the income impact per year of schooling  Yit → Yit  1   and can be calculated by 
using the estimation coefficients  i,j   and relate the total effect to the average years of 
schooling for the particular formal program i . If  t i  . is total duration of schooling for 
qualification i  than in continuous modelling we obtain for e.g. i=3,2:   
 

t3 − t2 : additional years of schooling for qualification 3
3 − 2
t3 − t2

: percent impact of the average year
 

and finally the income impact factor of an additional year of schooling in program i=3 

lny3 
3 − 2
t3 − t2

y3  e
3−2
t3−t2

. 
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