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ABSTRACT

This essay investigate the returns to educatio@Ghima using pooled CHNS (China Health
and Nutrition Survey) dataset before 2000 (inclgdl®89, 1991, 1993 and 1997) and after
2000 (including 2000, 2004 and 2006). Based onstlaadard Mincerian human capital
earning function, we adopt the OLS and IV modelssée the difference of controlling
endogeneity of schooling or not. Education is mesun two ways: years of schooling
(input) and highest educational qualification (aufb categories of educational levels). We
find that OLS estimate of the returns to schoolng education levels in the 2000s is higher
than before, and higher education, higher retumaddition, if we do not control for
endogeneity bias of schooling, the OLS estimateghef returns to schooling will be

underestimated, especially before 2000.
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I ntroduction

For at least a decade following the economic refomitiated in the early 1980s, scholars
have found unusually low returns to education inn@hReturns to education provide the
information about the incentives for human capsatumulation, the efficiency of resource
allocation, and the distributional consequencesliierences in human capital. With the
CHNS (China Health and Nutrition Survey) data, paper adopt the ordinary least square
(OLS) and instrumental variable (IV) methodology poesents a significant change in

education returns from 1989 to 2006 in China.

In this paper, we answer two important questiorestti2 returns to education in China differ
before and after 2000? What are the valid instrusnfem years of schooling? Do the OLS
estimates, i.e., estimates which ignore the endgityebias, differ significantly from the

estimates that consider this bias?

The rest of this paper is organised as followsthie next section, we briefly discuss the
evolution of China’s labour market institutions amanership structure which affect wage
determination. In Section lll, we provide a litanat review on the returns to education in
China. In section IV, we present the OLS and IV gio@l specifications. Data descriptive

and estimates of the returns to schooling are pteden Section V. Section VI concludes.

Evolution of labour mar ket

From the foundation of PRC to the late 1970s, stateed sectors dominate in the urban
China, and the Bureau of Labour and Personnel algntdetermined and controlled the

wages of all workers through a grade system toaethbour costs for rapid industrialization.
Low wages were made possible by state-subsidized foices and state provision of non-
wage benefits to workers and their families, suslhausing, child care, medical insurance,
and pensions. At the same time, the governmenttefédy eliminated most of the direct

private costs of education by waiving all tuitioasd fees for college students and by

providing living stipends to students from poor faes.

This heavy planning led to poor effect incentiveishihdepressed productivity and innovation.
In the early 1980s, Deng Xiaoping reformed the eomy beginning with the rural

“Household Responsibility System”. However, thefamd guarantees to employees hindered



the urban reforms until the middle and late 1990s0ctober 1984, the Communist Party
passed the “Resolution on Economic InstitutionaloRe,” which changed the fixed wage
guota system to a floating total wage system, lbgwahg profitable firms to pay higher

salaries and bonus to more productivity workers,(D294).

In 1986, the State Council issued “Temporary Regra on the Use of Labour Contracts in
State- Run Enterprises,” formally introduced laboomtracts to end the system of permanent
employment (Meng, 2000). Zhang et.al. (2005) shbat by 1997, one hundred million
employees had signed labour contracts with thepleyers. Most workers who quit state-
owned enterprises voluntarily moved to the nonessaictor. Since the early 1990s, non-state
enterprises, including foreign, private, and miagnership enterprises, have emerged as
prominent players in the labour market. By compgetggressively with the public sector,

these firms provided an impetus for state-secttrueturing.

In addition, the institutional barriers to off-farfabour participation have been attenuated.
The SSBa (1990-2000) have documented a seriesliofegothat loosened restrictions on

labour mobility out of agriculture. During 1986 1895, the percentage of rural labour force
employed in township and village enterprises (TViBsjeased from 12.8% to 22.2% (SSBb,
1996).Maurer-Fazio (1999) show the rising significa of education as a determinant of off-
farm earnings, a result that implies individuale &eing rewarded more for their human

capital, which is a sign of well-functioning marget

Literaturereview

Many researchers used OLS methodology to examiaeedtes of returns to education in
China. However, plenty of literatures (such as, kideen and Li, 2004; Li and Luo, 2004)
pointed out the endogenous bias of education aed te IV methodology to cope with this
problem. Normally, the IV estimators are highemthiae OLS estimators of the conventional

Mincerian model.

Chen and Hamori (2009) examines economic returisshooling in urban China using OLS
and IV methodologies for women and men with the GH2004 and 2006 pooled data, and
their instruments for schooling is spouse educatibeckman and Li (2004) use the 2000
data from the China Urban Household Income and &dipere Survey (CUHIES) to identify



the returns to higher education for young peoplthénurban areas of the six provinces. The
instruments employed are parental education and geirth, and the IV estimator of

average return to four-year college attendance48&s (on average, 11% annually).

Li and Luo (2004) use the CHIP 1995 data and applyous IV estimations to estimate
returns to schooling for young workers in urban r@hiTheir result is robust using either
parental education or sibling variables as instmsieYang (2005) uses CHIP 1988 and 1995
data to study the changes over time in returnsdtecaion for a large number of Chinese
cities. On average, he reports that the estimatied of return at the city level increased from
3.1% in 1988 to 5.1% in 1995.

Fleisher, Li, Li and Wang (2005) adopt three methace., OLS, IV, and semi-parametric

(SPIV) to estimate how selection and sorting inflced the evolution of the private returns to
schooling for college graduates with CHIP 1988,5.88d 2002 dataset. All three methods
show a substantial increase in returns to schodletgyeen 1995 and 2002. The IV and SPIV
estimates of the returns to college education talsoout to be sensitive to the use of a proxy

for ability. The IV instruments are parental schiogland parental income.

Birth season and educational attainment

There are many literatures in the effects of seagdnirth on sports find the “relative age
effect”. The idea is that elder children have aeleymental advantage over the younger
children in the same age group. By doing bettez, dlder children in a given age group
achieve more success and receive greater rewardhdw endeavors. Younger students’
frustration results in lower expectations lowerthg odds of completing their sporting career.

Examples are discussed in Dudink (1994) or ThompBamsley and Steberlsky (1991).

This phenomenon can be applied to schooling pedoo®a and career as well. Educational
psychologists acknowledge that cutoff dates coatellto a relative age effect. The more
matured get better marks, have fewer difficultieschool, and often achieve a higher level
of education (Sharp, 1995). Season of birth iskehfi to be correlated with personal
attributes other than age at school entry. Angmst Krueger (1991) pioneered the use of this
exogenous variable as potential instrument forgyeéschooling.



In the USA, the cut-off date for the compulsory aaling is £' Jan and the compulsory
schooling laws generally require student to reniaischool until their 18 or 17" birthday.
They argue that people born after the cut-off datee less years of schooling, since they
start at an older age and can therefore drop ¢ert lgfss years of schooling than people who

are born before the cut-off date.

Plug (2001) argued that the AK’s effect can achiéaad only if children are allowed to quit
school as soon as they reach this age. The AKézeffoes not exist in the Netherland, since
children who reach their school leaving age havinish the class they began with, same as

the regulation in China.

The Chinese compulsory schooling law was implenteote £' July 1986, which says that
the primary schools do not admit students to fjraide unless they will attain age six by'31
Aug of the academic year in which they enter schaotl students should finish the 9-years

compulsory schooling until the graduation of therdo middle school.

In Netherland, Plug (2001) concluded that the olstedents should have longer years of
schooling than younger students, because the matared get better marks have fewer
difficulties in school, and often achieve a higHewel of education. We will follow

Plug(2001) to use birth season as instrument farsyef schooling.

Empirical Specifications

The Mincerian human capital earning function is Eyed to estimate the returns to
education. The dependent variable is the naturghrithm of hourly wage rate. Two
measures of education are used in this paper. ©tine iaverage years of schooling. Another
measure is the educational levels, which we chaseib 5 categories: college and above;
professional, technical or vocational school; uppeddle school; lower middle school;

primary school and illiteracy or semi-illiteracy.

The square of experience is consistent with a wiegireturn to experience and with the
shape of age-earnings profiles observed in mamsdatin addition to human capital, wages
are also affected by demographic factors, suchrbanerural difference, gender, marital
status, and the market conditions. For exampleypatcon dummies show the return to
technology progress, ownership dummies are addeeixpiore the rent of State Owned

Enterprise (SOE) or public sector, year dummie®tiect the deepening of economic reform,



as well as provincial dummy variables may refleleé tprovincial inequality in China
(Fleisher et al 2009)

InW, = B, + B E, + B,X, +¢

where W is hourly wage rate of individual i Eepresent education (years of schooling, or
educational levels), Xs a vector of control variables including gendemmy (male as 1),
labour market experience (age — years of schoeliGgand its square, marital status dummy
(ever married as 1), ownership dummies, year dusamel provincial dummieg; is an

2
error termé ~N (0.0

Plenty of literature mentioned the biases that m@yaused principally by the endogenous
nature of schooling. (see Dearden 1999a, b, angegsirof this literature in Card 1999 and
Blundell, Dearden and Sianesi 2005). In our CHNS@a, endogeneity can arise from
measurement error in schooling, since the schoatiftgmation is provided in levels rather
than in years. Second, endogeneity can arise beaHusmitted ability. That is, the return

coefficient S, is biased (upwards) because chosen schooling lavel§ositively) correlated

with omitted ability, while ability is (positivelyrorrelated with the wage rate. Third, urban
populations in China place more importance on ataddackground, and the academic
background has a strong influence on individual leyrpent, wages, and promotion. Adult

education is therefore popular and positively datesl with the wage rate (Chen and Hamori,

2009). Moreover, Card (1999) argue that OLS esemaf S, are biased downwards because

individuals with high discount rates choose lowelsvof schooling, that is, schooling with

higher marginal rates of return.

Mcintosh (2006) argues that the most common metlogy adopted to correct for such
biases has been an instrumental variables appraaolating exogenous variation in
education received. For example, Harmon and Wdlkeg®9) discuss a number of potential
variables with which to instrument education cheige the UK. We adopt an IV approach
and using the “piped / tap water in house or caudy and “birth month in June, July and

nl

August”” variables as instruments. Piped water represastpublic investment. According

to the China’s compulsory education law, only a§ethildren born on or before 3August

! Details of tap water see appendix B.



can be accepted as first-year primary studentss@torn on %t Sep should wait for next

year. So those birth in June, July and August shbelthe youngest students in their cohort.

The following two-equation model describes the ratlogarithm of hourly wage and years

of schooling are normally applied to cope with émelogeneity of schooling:
INW, =aX; + BYS + 14

YS =& +v,

Where Z denotes the vector of observed instrumental vagabith the properties suggested
above and the other exogenous variables, same amtiables in the above OLS regression.

Our data contain two potential instruments for geafrschoolingS : tapped water and birth

month in June, July and August.

Data description and empirical results

The dataset used in this paper is the China Heaith Nutrition Survey (CHNS). It is
conducted by the China’s National Institute of Mign and Food Safety, the Chinese Centre
for Disease Control and Prevention, and the Unityeod North Carolina at Chapel Hill. The
survey employs a multistage random-cluster sampginogess to draw households from nine
administrative divisions (Guangxi, Guizhou, Heilpagg, Henan, Hubei, Hunan, Jiangsu,
Liaoning, and Shandonfg)Most households have been followed up acrosivallvaves, but
some deletions and additions have occurred basedmmunity participation. In 1989, the
CHNS surveyed 15,917 individuals from 3,795 houk#hoSample sizes are relatively
similar across waves. Beginning in 1993 and coimiguhrough subsequent waves, the
survey added new households in the sample areawéha formed by individuals included in
the previous waves. From 1997 onward, the surveg@eew households and communities
to replace those that were no longer participating.

We use seven waves of CHNS data (1989, 1991, 1983, 2000, 2004 and 2006) to
compare returns of education before 2000 and tiveceatury. The seven sample years
represent distinct phases of economic reform im&hspecifically, the year 1989 represents

2 For details of surveyed administrative divisiopiease see appendix A.



the early stage of reform that started in the 1&¢0s, the year 1993 represents the middle
stage of economic transitions after the reformtagted in 1992, and the year 1997 and 2000
are affected by the 1997-98 Asian financial crisesl by 2004 and 2006 economic transition
had entered a mature stage.

The sample used in this study is selected baseanmioyees (age 16-60 for males and 16-55
for females, according to the age restriction forplyees) who work in sectors besides
“Agriculture, forestry, animal husbandry, fishermdawater conservancy” sector. It only
includes employees with positive annual gross ireocgelf-employed and owners of private
or individual enterprises have been excluded, bexatuis difficult to separate their wages
from the profit income. Earnings from the secondaty have been excluded. Observations

with missing values on education, experience,letee been dropped.

Nominal annual earnings include regular wages, besuall kinds of subsidies and in-kind
wages from the work unit. Nominal annual earnings @nverted into real annual earnings
by deflating by provincial urban and rural CPI (Gamer Price Index) with year 1995 as 100.
As presented in Figure 1, annual earnings incréase 4,048 Yuan in 1989, to 5,687 Yuan
in 1997, triple to 16,116 Yuan in 2006.

DeBrauw and Rozelle (2004) mentioned that previstuglies may have mis-measured
wages by using a wage measure that endogenizesfgld individual's decision regarding
the amount of labour to allocate to off-farm wankrural China. If so, wages for the educated
could be systematically understated relative tolélse educated. Using data that allow for a
more appropriate measure of the wage—the hourlyewagtead of a daily or monthly
wage—might help provide better estimates. So, wethe calculated real average hourly
wage rate with the real annual earning and anmtal working hourd. With the long
working hours, the average hourly wage rate is Yamwyin China, especially in 1989, 1991
and 1993, even below 2 Yuan per hour. It jumpshbove 3.19 Yuan per hour in 1997 and
doubled in 2004 at 6.53 Yuan per hour, then jungasrain 2006 to 8.59 Yuan per hour.

3 For details of annual earning and hourly wage, nafease see appendix B.



Figure 1 Trend of main variables over 1989-2006
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Note: Annual earning and hourly wage rate arevahles, adjusted by the provincial urban CPI (careu
price index).



Table 1 shows the data description of main vargldemparing the years before and after
2000. The average years of schooling increases %r0Byears to 11.05 years. Among the 5
categories of education levels, the “lower middlea®!” level dominates the whole sample
period, above 30 percent, followed by the “uppeddte school” level, about 20 percent.
Persons with higher education increase from 9 petoe25 percent, and persons with
vocational degrees increase from 10 percent tcet®pt. The “Primary School and below”

is the baseline educational level, decrease fromet&ent to 6 percent.

The average estimated working experience is highetre 2000s at 22.12 years, compared to
20.16 years before 2000. Half employees are frdmaruarea and male employees are about
60 percent. About 78-86 percent employees are praeed in the surveys. The ownership
variable has two categories: SOE (state-owned mmges) and public sector, private
enterprises (including the collective enterprised private or foreign enterprisésThe SOE
and public sector dominate across the two periadsynd 57-66 percent. Nearly 83-90
percent of households have piped/tap water in houseurtyard across the surveyed period.

One fourth of employees’ were born in June, Juljogust.

* Details of enterprise categories please see app&ndi
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Table 1: Data description

Variables Before 2000 After 2000
Annual earning (Yuan) 4,308.72 11,621.30
Hourly Wage Rate (Yuan) 1.94 6.38
Years of Schooling (Year) 9.05 11.05
College and Above (Share) 0.09 0.25
Professional and Technical School (Share) 0.1 0.19
Upper middle School (Share) 0.22 0.21
Lower middle School (Share) 0.41 0.28
Estimated Experience(Year) 20.16 22.12
Urban (Share) 0.51 0.52
Male (Share) 0.58 0.61
Ever married (Share) 0.78 0.86
SOE or Public Sector (Share) 0.57 0.66
Private enterprises (Share) 0.04 0.15
Season of birth: Sep. - Nov. (Share) 0.28 0.28
Season of birth: Dec.-Feb. (Share) 0.26 0.27
Season of birth: Mar. - May (Share) 0.21 0.22
Season of birth: Jun. - Aug. (Share) 0.25 0.23
Having tap water (Share) 0.83 0.9
N 9,857 3,913

Note:

1. “Before 2000" includes the pooled 1989, 1991, 1868 1997 data; “on and after 2000” includes the
pooled 2000, 2004 and 2006 data.

2. Annual earning and hourly wage are real value,stdifby the provincial urban and rural CPI
(consumer price index).

Table 2 show the OLS estimators for the years bbgling and the educational levels, with
the logarithm of hourly wage rate as the dependangable. The returns to one more year of
schooling increase from 3 percent before 2000 1topércent after 2000. According to the
educational levels, we find that all educationakls have significantly higher returns than
the baseline “primary school and below” level, arndher level, higher return, and their
return increase over time. From before 2000 to 200 returns to “college and above” and
“professional school” increase 34 percent and 28que, respectively. And, the returns to

“upper middle school” and “lower middle school” leased 11 percent and 6 percent.
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The patterns of the control variables are simitaryfears of schooling and education levels,
so we analyze the years of schooling regressioexasple. The contribution of one more
year of experience decreased 9 percent after ZDB@.urban-rural gap and gender gap
diminished 9 percent and 4 percent. Married emp@syearn 7.8 percent higher wage rate
before 2000, but no statistically different froomgle employees after 2000. The public-
private gap enlarged after 2000 to 28.7 percerttdrigeturn for the public employees.

Table 2: OLS regressions

Before 2000 After 2000 Before 2000 After 2000

Y ears of Schooling 0.030*** 0.071***
0.002 0.006
College and Above 0.333*** 0.670***
0.028 0.057
Professional and Technical School 0.204*** 0.429***
0.02 0.049
Upper middle School 0.142*** 0.254***
0.022 0.051
L ower middle School 0.073*** 0.131***
0.019 0.045
Experience 0.020*** 0.011** 0.019*** 0.012**
0.003 0.004 0.003 0.005
Experience square -0.000*** 0 -0.000*** 0
0 0 0 0
Urban 0.219*** 0.131*** 0.216*** 0.125%**
0.035 0.031 0.035 0.031
Male 0.132%** 0.089*** 0.129*** 0.106***
0.01 0.018 0.01 0.019
Ever married 0.078*** -0.042 0.078*** 0
0.023 0.039 0.023 0.042
SOE or Public Sector 0.125*** 0.287*** 0.115*** 0.259***
0.027 0.039 0.026 0.035
Private enterprises 0.203*** -0.025 0.222*+** -0.033
0.061 0.054 0.063 0.047
R-squared 0.327 0.31 0.343 0.325
N 9669 3771 8923 3679
Note:

1. “Before 2000” includes the pooled 1989, 1991, 1868 1997 data; “After 2000” includes the pooled
2000, 2004 and 2006 data.
2. Hourly wage are real value, adjusted by the prasingban and rural CPI (consumer price index).
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3. The italic values are standard error adjusted lfgsters in province*year (32 clusters for “<200Gitd,
and 27 clusters for “>=2000" data.

4. The significant levels are * for 10%; ** for 5% afit¥ for 1%.

5. Provincial dummy variables and year dummies areeymrted.

Next, we analyze the returns to schooling withittstrumental variables estimators. In table
3, we compare the OLS and 2SLS results for thesyefischooling. Different from the OLS
estimators, one year of schooling has lower imp#ter 2000 (15 percent) than before 2000
(19 percent). And the 2SLS estimators are highan the OLS estimators as expected. The
result of the endogeneity test rejects the nullotiypsis that the OLS estimates are consistent,
with robust regression F test are 14.644 and 2.96d4 first-stage F-statistics (19.83 and 8.52)
confirm the joint significance of the two instrunals to explain endogenous “years of
schooling” volatility. Furthermore, the Score Clafatistics reject the two instruments are

over-identified.

Returns to one year of experience become much lafter 2000 at 3 percent. The urban-
rural gap disappear after 2000, may due to the halgmur migration. After 2000, female and
ever married employees are in inferior situatiohe 2SLS estimates show that SOE or

public sectors are more attractive for workersre2@ooO.
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Table 3 IV 2SLS regressions

Before 2000 After 2000
Y ears of Schooling 0.191*** 0.151***
0.054 0.051
Experience 0.036*** 0.017***
0.007 0.005
Experience square 0.000 0.000
0.000 0.000
Urban 0.145*** 0.060
0.054 0.058
Male 0.022 0.062**
0.036 0.03
Ever married -0.154* -0.122**
0.084 0.059
SOE or Public Sector -0.094 0.167*
0.084 0.100
Private enterprises 0.247*** 0.040
0.058 0.052
N 9570 3762
Exodgeneity test
Robust regression F test 14.644 2.904
p-value 0.001 0.100
Instruments validity test
F test 19.830 8.520
p-value 0.000 0.001
Over-identification test
Score Chi2 0.981 0.013
p-value 0.322 0.908
Note:

1. “Before 2000” includes the pooled 1989, 1991, 1868 1997 data; “After 2000” includes the pooled
2000, 2004 and 2006 data.

2. Hourly wage are real value, adjusted by the praaingban and rural CPI (consumer price index).

3. Theitalic values are standard error adjusted ligsters in province*year (32 clusters for “<200Gital
and 27 clusters for “>=2000" data.

4. The significant levels are * for 10%; ** for 5% afit for 1%.

5. Provincial dummy variables and year dummies areeymrted.
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Conclusions

We examined the returns to schooling in China upmgled CHNS dataset of before 2000
(including 1989, 1991, 1993 and 1997) and afte02@&cluding 2000, 2004 and 2006)he
two instruments are valid for schooling. OLS withoantrol for endogeneity bias may
underestimate the true rates of returns of schgolihe OLS estimate of the returns to years
of schooling and all education levels increase tivee, but the IV estimates of the returns to
schooling decrease after 2000. Other OLS conclssstih hold by using IV.
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