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Abstract
This paper considers the extent to which the labor market returns to a baccalaureate degree, and its quality varies by ethnicity in China. Data from the 2002 Chinese Household
Income Project are utilized to estimate the labor market return to graduating from college
relative to high school. We allow for selection and heterogeneous returns by ethnicity, and
estimate three treatment parameters that enable identification of the returns to a baccalaureate degree for minorities in China, and how it varies by the quality of the institution
awarding the baccalaureate degree. Parameter estimates reveal that for minorities, the
average treatment effect is low relative to the Han majority, nonexistent for those actually receiving the treatment, and would be positive for those who could have earned a
baccalaureate degree but did not. Our results suggest that while post-reform era higher education and labor market policy in China may have been effective at narrowing the college
completion and employment disparity between minorities and the Han majority, existing
disparities can be eliminated by further expanding the pipeline of minorities that complete
high school and enter into colleges/universities that grant baccalaureate degrees.
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I. Introduction

In her consideration of how educational attainment in China is stratified by ethnicity, Hannum
(2002) indicates that one reason why an ethnic-majority educational attainment disparity exists may
be due to ethnic groups perceiving that the tangible returns to education may be low. Of course, to
the extent that there is ethnic discrimination in China’s labor market ( Johnson and Chow, 1997;
Li, 2003; Zang, 2008) that lowers the return to investment in human capital, then relative to the
Han majority, members of China’s 55 officially recognized ethnic groups would have an incentive to
invest less in human capital. Given China’s post-reform deliberate affirmative action policy efforts
at reducing ethnic economic inequality (Mishra and Smith, 2010; Zang, 2008), the existence of
ethnic labor market discrimination that can induce ethnic inequality in educational attainment would
suggest that such policy efforts have not succeeded.
Notwithstanding post-reform official affirmative action for ethnic minorities in China, there is
evidence that minorities are still disadvantaged relative to the Han majority. For example, this
relative disadvantage manifests itself in education (Hannum, 2002; Rong and Shi, 2001; Wu, 2010),
the labor market ( Becquelin, 2000; Hannum and Yee, 1998; Maurer-Fazio, Hughes, and Zhang, 2010;
Yee, 2003; Zang, 2008), the incidence of poverty (Gustafsson and Sai, 2009a), and in living standards
(Gustafsson and Sai, 2009b). With respect to labor market earnings, Johnson and Chow (1997),
Li (2003), and Xiaowei and Lulu (2001) find evidence of minority-Han majority differentials that is
suggestive of discrimination against minorities in the post-reform era.
As post-reform China educational policy has implemented an aggressive affirmative action admissions policy for minorities (Zang, 2008), this paper considers the extent to which the labor market
returns to a baccalaureate degree, and its quality varies by ethnicity in China.1 Such a consideration
will permit an assessment as to how effective post-reform efforts at eradicating ethnic inequality
through enhancing access to higher education has been. To the extent that the transition to a
1

Zang (2008) describes these post-1977 affirmative action policies as reflecting the desire of the Communist Party

to promote inter-ethnic peace and political stability. With respect to college admissions, relative to the Han majority,
minority students are admitted into colleges/universities with lower admission test scores. In addition, minorities are
given a preference over the Han majority in hiring if they have similar or slightly lower qualifications.
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more market-oriented society increases the responsiveness of earnings to the quality of human capital
(Zhong, 2011), our consideration of educational quality will permit insight into how the return to
educational quality varies, if at all between minorities and the Han majority. Data from the 2002
Chinese Household Income Project are utilized to estimate the labor market returns to graduating
from college relative to high school. We allow for selection and heterogeneous returns by ethnicity,
and estimate three treatment parameters that enable identification of the returns to a baccalaureate
degree for minorities in China, and how it varies by the quality of the institution awarding the degree.
The remainder of the paper is organized as follows. In Section II the data and empirical methodology are discussed. Our econometric strategy for identifying the relative minority to Han majority
returns to 4 years of college views college graduation as a heterogeneous treatment. In particular
we view being a minority in China as a source of heterogeneous outcomes in the labor market. We
report parameter estimates in section III, and the last section concludes.

II. Data and Empirical Methodology

Our data are from the 2002 Chinese Household Income Project (Shi, 2002). In particular, we
use the Urban Individual Income, Consumption and Employment Data, as it enables estimation of
earnings equations in the large Chinese urban labor market.2 The 2002 Chinese Household Income
Project was designed and implemented to measure and estimate the distribution of personal income
and related economic factors in both rural and urban areas of the People’s Republic of China. The
measures of earnings are based on cash payments and on a broad range of additional components.
The Urban Individual Income, Consumption and Employment Data provides standard demographic
2

The 2002 Chinese Household Income Project consists of 10 datasets: 1.) Urban Individual Income, Consumption,

and Employment Data, 2.) Urban Household Income, Consumption, and Employment Data, 3.) Urban Individual
Annual Income Data (Survey Appendix), 4.) Urban Household Assets, Expenditure, Income, and Conditions Data
(Survey Appendix), 5.) Village Administrative Data, 6.) Rural Individual Income, Consumption, and Employment
Data, 7.) Rural Household Income, Consumption, Employment, Social Network, Quality of Life, and Village Affairs
Data, 8.) Rural School-Age Children Data, 9.) Rural-Urban Migrant Individual Data , and 10.) Rural-Urban Migrant
Household Data. We use the data compiled by the Inter-university Consortium for Political and Social Research
(ICPSR) available at http://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/21741.
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variables such as the individual’s ethnicity, as well as economic variables such as medical insurance
and expenditures, economically productive social contacts, and employment information including
occupation, sector, income, hours, conditions, job history, and training. All data were collected
through a series of questionnaire-based interviews conducted in rural and urban areas at the end of
2002.
As in Heckman and Li (2004), we consider a potential outcomes specification of a Mincerian
earnings equation of the form lnYi = βi Si + γXi + Ui , where Yi is a measure of earnings, Si = 1 for
individuals with a baccalaureate degree and Si = 0 if an individual is a high school graduate, βi is
the heterogeneous return to education, Xi is a vector of conditioning variables with effects given by
the vector γ, and Ui is an error term. Given the two potential outcomes Yi = Si lnY1i + ( 1 - Si )lnY0i ,
Ui = Si U1i + (1 - Si )U0i , and individuals select going to college or not according to Si∗ = f (Z), Si
= 1 if Si∗ ≥ 0, where Si∗ is a latent variable capturing the net benefit of an individual earning a
baccalaureate degree, and Z is a vector of variables that determine Si∗ .
Given the treatment Si , three treatment effects can be defined and estimated: 1.) The Average
Treatment Effect (ATE), 2.) The Average Treatment Effect on the Treated (ATET), and 3.) The
Average Treatment Effect on the Non-Treated (ATENT). For Si = 1, ATE measures the treatment
effect for a randomly selected member of the population and ATET measures the treatment effect for
those who actually received the treatment. ATENT measures the treatment effect on those who did
not receive the treatment had they in fact received the treatment. If there is selection into treatment
and treatment effects are heterogeneous such that individual characteristics in Xi condition outcomes,
then in general ATE 6= ATE(Xi ), ATET 6= ATET(Xi ) and ATENT 6= ATENT(Xi ).
Our strategy to determine if the returns to a baccalaureate degree are different between minorities
and the Han majority is to determine if ethnicity is a source of heterogeneity in the labor market
returns to a baccalaureate degree. The same strategy is adopted for the returns to a baccalaureate
degree given the quality of the college/university from which the degree was earned. We specify and
estimate a Mincerian earnings equation where Yi = annual earnings, and the elements of Xi include,
years of labor market experience, a binary indicator for being male, a binary indicator for being a
member of the communist party, a binary indicator for being employed in the manufacturing sector,
and a binary indicator for being employed in a state-owned enterprise. We consider three treatments
4

(Si ): Graduated from college, Graduated from a college ranked very good, and Graduated from a
college ranked good.
All covariates are derived from relevant questions from the Urban Individual Income, Consumption and Employment Data, in the 2002 Chinese Household Income Project, for which a summary
is reported in Table 1. The control group is high school graduates. While political variables are not
typically included in Mincerian earnings equations, we include a dichotomous indicator of Communist
Party membership as there is evidence that it appears to matter for earnings in China (Li, Liu and
Zhang, 2007).

III. Results

Table 2 reports the relevant treatment effects. The results in the first column assume no selection
into a homogeneous treatment and are based on an Ordinary Least Squares (OLS) specification of
lnYi . The second column assumes selection into a homogeneous treatment. The last three columns
assume selection into a heterogeneous treatment, where the heterogeneity is conditioned on whether
on not an individual is a member of ethnic group. Given that the ATE is no longer a singleton
when there is heterogeneity and selection in treatment outcomes, we report the ATE, ATET and
ATENT when conditioning on an individual’s minority status. With the exception of the treatment
parameter estimates with heterogeneity conditioned on minority status reported in the last three
columns, the specifications are estimated with the person-level weights provided by Song, Sicular,
and Ximing (2013).
As we could not find a suitable instrument such as family background variables (Hoogerheide,
Block and Thurik, 2012), we used a Heckit two-step approach without exclusion restrictions.3 As such,
a crucial identifying assumption is that the selection hazard—or inverse Mills ratio—is exclusively
nonlinear (Puhani, 2000). Given this assumption, and the fact that the Heckit selection terms were
not significant in any of the selection specifications, we use a bootstrap (Efron and Tibshirani, 1993)
with 100 replications in all the Heckit selection specifications to estimate the standard errors for
3

We used a Stata module called IVTREATREG to estimate the treatment effects with selection and heterogeneity,

which is available at http://ideas.repec.org/c/boc/bocode/s457405.html
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the treatment effects. The insignificance of the selection terms could result from selection into the
treatment being misspecified, and Goncalves and White (2005) find that bootstrapped standard errors
provide consistent estimators of the asymptotic variance of parameter estimates in linear regression
models that are possibly misspecified.4
The simple ATE results in the first column suggest that for both minorities and the Han-majority,
the labor market returns to a baccalaureate degree are substantial, and increase with the quality of
the college/university granting the degree. The annual return for just having a baccalaureate degree
is approximately 10 percent, and this increases to approximately 11 percent and 12 percent for
graduating from a college/university ranked very good and good respectively.5 These estimates are
approximately similar to those reported by Heckman and Li (2004), and provide further evidence of
the increasing returns to education in post-reform era Chinese labor markets.
Given selection into treatment, the ATE results in the second column reveal that the labor
market returns to a baccalaureate degree are higher than estimated by simple OLS—which suggests
that simple OLS estimates of the ATE are downwardly biased.6 The annual return for just having
a baccalaureate degree is approximately 15 percent, and this increases to approximately 20 percent
and 13 percent for graduating from a college/university ranked very good and good respectively. The
pattern of the selection-adjusted ATE estimate is similar to the OLS estimate, as the labor market
return to a baccalaureate degree is increasing in the quality of the college/university from which the
degree was earned.
The last three columns report selection-adjusted treatment effects allowing the heterogeneity in
the labor market return for a baccalaureate degree to be conditioned on minority status. The ATE
4

For the heterogeneous treatment specifications, we could not estimate the parameters with the household weights

as STATA does not enable the use of sampling weights with bootstrapped standard errors. However, to the extent
that bootstrapped standard errors enable consistent estimation of parameters given misspecification (Goncalves and
White, 2005)—in this the omission of sampling weights—the estimates of the treatment effects without the sampling
weights is not necessarily a source of bias.
5
As the return is relative to high school, the annual return is the estimated treatment effect—which is the change
in annual earnings—divided by the assumed 4 years spent earning a baccalaureate degree.
6
Card (1999) posits that OLS estimates of the labor market returns to schooling are downwardly biased as a result
of individuals with high discount rates choosing low levels of schooling, which have a higher marginal rate of return.
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estimates reveal that for minorities, the labor market returns to a baccalaureate degree is lower, as
for all three treatments, relative to the ATE estimates for the entire labor market, minority status
is associated with a lower ATE. For minorities, the annual return for just having a baccalaureate
degree is approximately 13 percent, and this increases to approximately 17 percent and 11 percent
for graduating from a college/university ranked very good and good respectively.
As ATE = ATET × Prob(S = 1) + ATENT × Prob(S = 0), that ATET is not significantly different from zero for all three treatments for minorities provides insight into why relative to the Han
majority, the average labor market return to a baccalaureate degree is lower. The ATENT, which
is statistically significant for minorities, is the labor market return the control group—minority high
school graduates—would realize had they earned a baccalaureate degree. This suggests that one
reason why the labor market return on a baccalaureate for minorities is low relative to the Han
majority is that colleges/universities have not fully exploited a pipeline of minority students who
could earn and benefit from a baccalaureate degree. Indeed, to the extent that the ATENT is an
increasing function of the number of high school graduates, the low return to a baccalaureate degree
for minorities could also reflect a constrained supply of minority high school graduates.

V. Conclusion

This paper considered the extent to which the labor market returns to a baccalaureate degree,
and its quality is conditioned on ethnicity in China. Data from the 2002 Chinese Household Income
Project are utilized to estimate the labor market return to graduating from college relative to high
school. We estimated three treatment parameters that enable identification of the returns to a
baccalaureate degree for minorities in China, and how it varies by the quality of the institution
awarding the baccalaureate degree. Parameter estimates reveal that for minorities, the average
treatment effect is low relative to the Han majority, nonexistent for those actually receiving the
treatment, and would be positive for those who could have earned a baccalaureate degree but did
not. Our findings provide empirical support for the conjecture of Hannum (2002) that the returns to
education are low—in this case relative to the Han majority and in the case of a baccalaureate degree.
Our results suggest that while post-reform era higher education and labor market policy in China may
7

have been effective at narrowing the college completion and employment disparity between minorities
and the Han majority (Zang, 2008) existing disparities can be eliminated by further expanding
the pipeline of minorities that complete high school and enter into colleges/universities that grant
baccalaureate degrees.
There are at least two limitations of our analysis. First, our results are based on a cross section
of China’s labor market in 2002. Since that time, the Chinese economy has grown substantially, and
it is possible that in response to such growth, the pipeline of minorities into colleges/universities
and the labor market has been enhanced in such a way the labor market returns on a baccalaureate
degree for minorities has converged to that of the Han majority. As such, our findings could just be
a transitory snapshot of a labor market that no longer exists. Lastly, our identification strategy has
no exclusion restrictions on the selection mechanism, and we appealed to the use of bootstrapped
standard errors to ameliorate and/or eliminate the possible specification bias. This is also similar
to not having suitable instruments—for which we could not find in our data. However, our results
indicate that OLS is downwardly biased, which is a similar finding when estimating earnings equations
with instrumental variables. This suggests that our identification strategy does not introduce any
bias in our estimates of the treatment effects—the labor market return—of earning a baccalaureate
degree.
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Table 1
Covariate Summary

Variable

Mean

Standard
Deviation

Number of
Observations

Annual Earningsa

10663.54

8296.35

3779

Years of Labor Market
Experience

19.47

8.79

3779

Maleb

.559

.486

3779

Member of Communist
Partyb

.291

.454

3779

Employed In
Manufacturing Sectorb

.242

.428

3779

Employed In
State-owned Enterpriseb

.321

.467

3779

Graduated From
Collegeb

.255

.436

3779

Graduated From
College Ranked
Very Goodb

.039

.194

2930

Graduated From
College Ranked
Goodb

.102

.303

3136

Minorityb

.034

.181

3779

Source:Chinese Household Income Project, 2002
Notes:
a Annual

earnings (Yuan) is defined as Total income less the sum of bonuses, allowance/subsidies, price subsidies, local subsidies, living

hardship subsidies, and subsidies for minimum living standard.
b

Binary/dichotomous indicator.
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Table 2
The Returns To A Baccalaureate Degree For Minorities In China
Treatment Effect Parameter Estimates:

Treatment Effect:

ATE
ATE
ATE
ATET
ATENT
(OLS) (Heckit) (Heckit|Minority) (Heckit|Minority) (Heckit|Minority)

Outcome: Log of Annual Earnings
Control Group: High School Graduates

Treatment:

Graduated from
College
Number
Of Observations:

.399
(.026)a
3779

.605
(.201)b
3779

.504
(.276)c
3779

.443
(.368)
3779

.525
(.249)b
3779

Graduated from
College:
(Rank = Very Good)
Number
Of Observations:

.443
(.073)a

.816
(.324)b

.668
(.383)c

-.724
(1.03)

.725
(.373)c

2930

2930

2930

2930

2930

Graduated from
College:
(Rank = Good)
Number
Of Observations:

.473
(.038)a

.511
(.206)b

.449
(.240)c

.313
(.467)

.464
(.221)b

3136

3136

3136

3136

3136

Standard errors in parentheses.
a
b
c

Significant at the .01 level
Significant at the .05 level
Significant at the .10 level
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