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I. Introduction
• Many countries had experienced or have been 

experiencing the process of educational expansion.
• What is the labor market consequences of educational 

expansion? 
– Freeman’s (1976) ; Smith and Welch(1978) ; 

Rumberger(1981); Hartog(2000); 
– McIntosh (2008)

• found that in every OECD country, the unemployment rate of high 
and lower education did rise during the 1970s and 1980s, but fell 
back again by the end of the 1980s. 



I. Introduction
• Since 1999, China has been rapidly experiencing expansion in post junior 

secondary education.
• In this paper, we focus on the impact of educational expansion on graduates’

employment status.
• Some literatures 

– Their methodology: Comparing the employment status of the same graduate 
cohort before with after educational expansion

– Almost of the studies found that China graduates’ employment status became 
worse after expansion, i.e., unemployment rate of graduates increased with the 
expansion（Wu，2010）

– “Graduates Employment Problem” or “Intellectuals Unemployment”（Lai, 
2001,2005；Zeng,2004）

– Graduates employment become one of three important employment’s policy in 
China

• However, the most of studies ignored such question: If those graduates had 
not selected to college, what their employment status would be? 



II. Post-Junior Educational Expansion in China Since 1999

• In June, 1999, China Central Government made the decision of higher 
education “Kuozhao”, which cause the enrollment of undergraduates 
rapidly expanding.

• And enrollment of senior secondary education(SSE)  does so after years of 
higher education expansion.

• That caused more new high-education labors into labor market. 

• Table 1 
– Providing the educational expansion data of Regular Higher Education 

Institutes(HEIs) and Senior Secondary Education(SSE) from 1997 to 2008. 
• Figure I 

– Providing the ratio of different school levels of China urban Population by birth 
year in 2005 



Table 1 Students Enrollment in Post-Junior Regular Educational Institutes of China（Unit: 10000）

74.0 770.5 4442.8 1378.2 1593.3 23.3 2021.0 511.9 607.7 2008

66.0 715.3 4396.3 1281.2 1598.2 23.0 1884.9 447.8 565.9 2007

59.8 620.1 4216.8 1166.2 1572.9 22.0 1738.8 377.5 546.1 2006

52.7 535.9 3896.6 1040.4 1485.5 21.0 1561.8 306.8 504.5 2005

48.1 418.8 3526.3 866.1 1347.7 19.0 1333.5 239.1 447.3 2004

43.8 382.3 3116.1 764.5 1224.9 17.0 1108.6 187.7 382.2 2003

42.8 374.9 2722.1 695.4 1093.2 15.0 903.4 133.7 320.5 2002

42.8 412.5 2381.6 680.8 896.2 13.3 719.1 103.6 268.3 2001

42.8 446.5 2246.2 667.1 806.5 12.5 556.1 95.0 220.6 2000

41.0 458.5 2165.8 613.4 772.0 10.5 408.6 84.8 154.9 1999

40.7 480.7 2072.3 589.1 768.4 9.8 340.9 83.0 108.4 1998

40.6 436.7 1950.2 536.7 738.8 9.1 317.4 82.9 100.0 1997

Gross 
Enrolme-nt

Rate(%)

Not going 
to HEIs

Total 
Enrolment

GraduatesNew 
Entrants

Gross 
Enrolme-nt
Rate(%)

Total 
Enrolment

GraduatesNew 
Entrants

Senior Secondary EducationRe. Higher Education Institutes
Year

The data from Yearbook of China Educational Statistics, 1997-2008.
Notes: The shadow parts are the period of rapid educational expansion.



图1 2005年不同出生年份的中国城镇人口各教育程度比例（％）

Fig.I Ratio of All School Levels of China Urban Pop.by Birthyear(%,2005)
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• The former researcher’s data indicated that it was 
difficult to find a job for the graduates after 
expansion than before, if comparing employment 
status of the same educated graduates, 

• However, 
• If no expanding, what the employment status of those 

graduates would be? 
– There maybe two probable answers:

• If they have not selected to HEIs, their employment status would 
be worse. Thus, educational expansion is beneficial to the 
employment in fact. 

• On the contrary, we can conclude that educational expansion had 
negative effect. 



III. Data and Measurement of Employment Status

• Data
– Our data is from four sampling micro survey data sets:2000, 2002, 2005, and 

2007.  
• 0.95 % subsample from China Nationwide Census 2000（CNC2000）；
• China Household Income Project,2002(CHIP,2002)；
• 20 % subsample from 1% of the Nationwide Population Sample Survey,2005

（1%NPSS2005）；
• National Bureau Urban Household Sample Survey,2007(NBS2007) 

– The urban sample of above data sets and the individual whose age is from 16 to 
55 years old.

– Amount of sample
• The data sets of CNC2000 and 1%NPSS2005 are nationwide. The amounts of 

samples are 208,996 and 508,715 respectively. These two large sample data sets is 
our prime data. 

• The aggregate of CHIP2002 is 20024 individuals from 12 provinces and NBS2007 
is 29042 from 16 provinces. Comparing to the above two data sets, the amounts of 
these two sets are small. There may be some bias in meticulous analysis such by age 
cohort using them. But for observe the changes of employment status in the whole 
2000s, we still use them as the additional data.  



III. Data and Measurement of Employment Status

• Measurement of Employment Status
– unemployed rate
– labor force participation rate
– whether signed employing contract
– whether taking three insurance, i.e.

• unemployment insurance
• endowment insurance
• medicare. 



IV. Descriptions of Unemployed Rates for 
Individuals of Different Educational Level

• 1. Total Characteristics
– Table 2 provides unemployed rates of the whole individuals of different 

school levels in 2000, 2002, 2005, and 2007.
– The average unemployed rates decreased from 2000 to 2007, which is 

11.3% in 2000, 9.6% in 2002, 9% in 2005, and 7.3% in 2007
– Male’s unemployed rate is lower than female
– In every year, higher educated unemployed rate  is less than 4%,

whereas the senior educated is about 10% and junior’s is above 10%, 
which suggests that the more high education, the less unemployed.

– from 2000 to 2007, higher educated unemployed rate took a puny 
change, and others decreased.

– We can not conclude what effects of educational expansion were in hell 
according to the results.   



Table 2  Unemployed Rates of Individuals of Different Educational Level ,16-55 (％)

4.6 11.1 15.7 9.7 Female

3.0 6.0 8.4 5.3 Male

3.7 8.5 11.8 7.3 Total2007

4.111.715.310.7Female

3.38.910.47.8Male

3.6 10.1 12.5 9.0 Total2005

3.4 12.2 19.7 11.9 Female

2.6 9.0 11.2 7.5 Male

3.0 10.6 15.1 9.6 Total2002

3.9 12.3 17.1 12.7 Female

2.7 10.1 14.4 10.3 Male

3.2 11.1 15.5 11.3Total2000

TertiarySenior<=JuniorAverage
Year



IV. Descriptions of Unemployed Rates for 
Individuals of Different Educational Level

• 2. Age-Unemployed Curve
• Firstly, Whatever from the average rate, or different 

educated, or which year, an individual will meet the 
highest unemployed hazard in his/her original years 
entering into labor market. Then with the experience 
growing, the probability of unemployed will 
gradually decrease, and after several years or a cut 
point which is about age 27, it keeps steady.

• Secondly, With the experience growing, unemployed 
rate of higher educated rapidly decreases in the 
transformation by comparison with other educated.  



图      21－55岁个体失业率（％）
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Fig.2 Employed Rates of All Individuals, Age 21-55



图      21－55岁初中及以下教育程度个体的失业率（％）
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Fig.3 Employed Rates of Junior Educated, Age 21-55



图      21－55岁高中教育程度个体的失业率（％）
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图      22－55岁高等教育程度个体失业率（％）
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Fig.5  Employed Rates of Higher Educated, Age 22-55



IV. Descriptions of Unemployed Rates for 
Individuals of Different Educational Level

• Thirdly, we farther compare the higher educated with 
senior in age 23-30 for the sake of examining 
unemployed rates of the new graduates. The results 
are presented in table 3 and table 4. 
– 1) For the new entrants of higher graduates into labor 

market, i.e. 23-26 years old, unemployed rate is higher in 
2005 and in 2007 than in 2000 and in 2002, respectively, 
which is just like the most of researcher’s results mentioned 
above. But after 26 years old, the difference disappears. 

– 2) According to the “difference” column, we can see that 
unemployed rate of higher educated is lower than senior. 
But the “difference in difference” column suggests that the 
unemployed rate is higher relative to senior after 
educational expansion, especially in younger age cohort. It 
is not sure whether this result suggests the negative impact 
of educational expansion on employment status. 



Table 3  Unemployed rate of Senior and Higher Educated, 23-30 years old(2000,2005;%)

1.2-5.72.58.2-6.92.59.430

0.1-5.93.08.9-6.02.98.929

0.3-5.73.79.4-6.03.69.628

-1.1-6.73.710.4-5.64.29.827

-0.2-7.24.211.4-7.03.710.726

1.3-5.56.812.3-6.85.111.925

4.6-2.58.911.4-7.16.213.324

3.0-2.612.715.3-5.68.814.423

Difference*HigherSeniorDifference*HigherSenior DID**
20052000

Age 
Cohort

Note：*，Difference means higher minus senior; **DID, difference in difference,means difference in 2005 minus 
2000.



Table 4  Unemployed rate of Senior and Higher Educated, 23-30 years old(2002,2007;%)

4.6-6.24.310.5-10.84.21530

-7.6-10.55.215.7-2.97.410.329

-3.5-9.35.314.6-5.87.513.328

5.5-5.28.313.5-10.77.518.227

8.5-0.812.513.3-9.35.514.826

6.3-4.613.317.9-10.94.815.725

-1.8-11.414.726.1-9.614.323.924

10.1-5.518.624.1-15.69.725.323

Difference*HigherSeniorDifference*HigherSenior DID**

20072002
Age 
Cohort

Note：*，Difference means higher minus senior; **DID, difference in difference, means difference in 
2007 minus 2002.



IV. Descriptions of Unemployed Rates for 
Individuals of Different Educational Level

• We can make some conclusions according to the 
Age-Unemployed Curve:
– Unemployed rate is negative correlation with education.
– There is a natural change in unemployed rate with 

individual age growing: A transformation from high to low 
for all educated.

– As for a new entrant in labor market of higher educated, 
whatever by comparison of itself or relative to senior, their 
unemployed rate increases with the educational expansion. 
But it is temporary: after several years, their unemployed 
rate decrease into a steady level. We will make a detailed 
econometric analysis of whether the educational expansion 
causing negative effects in the next part. 



V. Econometric Analysis of Educational Expansion and Employment

• Just above mentioned, it is not enough to understand the 
effects of educational expansion on employment only by 
comparison of the same graduates’ employment status before 
expansion with after. 

• Our interest is whether there is different between the 
employment status of higher educated and what would have 
happened to them had they not. 

• In the literatures of policy assessment or treatment effects, it is 
called Average Treatment Effect on Treated(ATT). Here the 
treated is higher educated.  



V. Econometric Analysis of Educational Expansion and Employment

• 1. Methodology
• Treatment Effect and Identification

– Thinking about a higher educated treatment as described by 
a binary random variable, D={0,1},which value 0 denotes 
lower educated and 1 denotes higher. 

– The interest, a measure of employment status, is denoted by 
y.

• y0, denote the employment status of a lower-educated, i.e. D=0;
• y1 denote the status of higher educated, i.e., D=1
• We also denote x as observable variables of a individual, and x will 

determine not only D but y. 
– The interest is:

• ATT=E(y1 －y0|D=1,x) 



• It is difficult to estimate ATT because we only observe only 
one status of the same individual: higher educated or not. To 
identify ATT, we need to construct the counterfactual for the 
higher educated (Roy ,1951; Rubin 1974; Rosenbaum & 
Rubin 1983). Here we consider the senior educated as the 
counterfactual for higher educated, i.e., E(y0|D=1)= 
E(y0|D=0). Then, ATT can be estimated as follows:
– E(y1|D=1)-E(y0|D=0)            （2）

• Equation (2) is equal to the average difference of 
unemployment rate between higher educated and senior 
educated by use of sample survey data just like above 
mentioned. 



• But it is usually bias estimator of ATT using equation (2) by 
the equation as follows: 

• Some assumptions are required to get an unbias estimator, 
i.e., Conditional Independence Assumption(CIA):
– CIA y0, y1┴D | x              

• A weaker assumption is as follows to only identify ATT:
– CIA’ y0 ┴D | x              

• Under the CIA or CIA’, the selection bias in equation (3) 
will be equal to zero. 

)3()0|()1|()1|()1|(
)0|()1|(

0001

01

44444 344444 2144444 344444 21
biasselectionATT

DyEDyEDyEDyE
DyEDyE

=−=+=−==
=−=



V. Econometric Analysis of Educational Expansion and Employment

• 1. Methodology 
• Propensity Score Matching(PSM)

– According to Dehejia and Wahhba(1999, 2002), we can use the 
approach of Propensity Score Matching(PSM) to identify ATT. Here 
the process of PSM estimation is as follows. 

• The first step is to use variable x to estimate the probability or propensity 
score of an individual taking higher education or not, denoted by 
Pr(D=1|x). Then we can use the matching method to estimate ATT. 

– Some assumptions in PSM estimating are as follows(Rosenbaum and 
Rubin,1983）：

• PSM-I: Balancing Condition
– D┴x | p(x)

• PSM-II: CIA with Propensity Score
– y0, y1┴D | x→y0, y1┴D | p(x)

• or PSM-II’：
– y0┴D | p(x)

• PSM-III  Overlap or Common Support
– 0<Pr[D=1| x]<1
– Common support ensures that persons with the same x values have a positive 

probability of being both participants and non-praticipants to higher 
education(Heckman, LaLonde, and Smith, 1999).  



V. Econometric Analysis of Educational Expansion and Employment

• 1. Methodology
• The Process of PSM

– 1)We use binary-logit model to estimate the probability of person 
selecting to higher education, as follows: 

• P(HE=1|I,H) denotes the probability to higher education, i.e. propensity 
score. I denotes individual’s characters and H denotes his family 
backgrounds. G() is logistic cumulative distribution function. 

– 2) Examination of Balancing Condition and Common Support
• Stratify all observations such that estimated propensity scores within a 

stratum for participants and non participants units are close(no significant 
difference). 

– 3) Matching Algorithms
• We use three matching methods: Nearest Neighbor(NN), Radius, and 

Kernel. 

)(),|1( γβ HIGHIHEP +==



V. Econometric Analysis of Educational Expansion and Employment

• 2. Rearranging the Data and Definitions of Variables
• Because our four data sets directly do not provide information about family 

backgrounds of persons, we firstly match the information of sons and daughters 
with his/her parents according to the questionnaires. 

• We also only select the individual samples of 23-25 age cohorts in PSM for the 
following reasons. 
– Firstly, after matching the sons-daughters with parents data, the older 

individuals, the lower probability living with their parents, so there will be 
much missing for those samples. 

– Secondly, according to the length of schooling in China, the individuals of 23-
25 years old with higher education are just those who are graduated 1-3 years 
on labor market. 

– Finally, these age cohort in 2000 and 2002 had not been influenced by 
educational expansion, while those in 2005 and 2007 had been influenced, 
which will be convenient for us to examine the employment effects of 
expansion. 

• The amounts of samples after above cleaning are 5904, 536, 6820, and 822 in 2000, 
2002, 2005, and 2007 respectively. 



• The interest outcome variable, i.e., a measure of employment 
status: 
– whether unemployed in survey date
– Furthermore, according to information from the questionnaire of 2005, 

we add five interest outcome variables: 
• the variable “labor” measuring labor force participation, 
• whether singed employing contract, 
• whether taking unemployment insurance, endowment insurance, 

and medicare.
• The treatment variable is whether higher educated, which 

value is defined: yes=1, no=0. 
• The independent variables in the logit model are

– Individual’s characteristics:
• gender, age, and nationality

– Family backgrounds:
• the number of siblings, father and mother’s schooling and occupational 

backgrounds.
• Table 5 provide the variables definition  



Table 5 Variables Definition

Same as father’s occupationmoccup

Mother’s schooling years(in year)mschys

Father’s occupation, which is divided into seven types: a six type of China standard 
occupation type and no-work(dumys), Exception for the year of 2002 
concluding eight types.

foccup

Father’s schooling years(in year)fschys

Number of siblings（in persons）csib

Family backgrounds variables

Nationality（Han=1）cmin

Age(in years)cage

Gender（Male=1）cmale

Individual character variables

Higher educated(yes=1)college

The treatment variable

Medicare(yes=1)medic

Endowment insurance (yes=1)ins_endow

Unemployment insurance (yes=1)ins_unemp

Signed employing contract(yes=1)contract

Labor(yes=1)labor

Unemployed(yes=1)unemp

Outcome Variables

DefinitionVariables



• 3. Estimating Propensity Scores and Testing the PSM 
Conditions

• Estimating
– Table 6 provides the results of estimates of logit model. 

The individual characteristics and family background have 
the significant impact on participating to HEIs(briefly). 

– Pseudo-R2 is low. But clearly, the main purpose of the 
propensity score estimation is not to predict selection into 
HEIs as good as possible but to balance all covariates 
(Augurzky, B. and C. Schmidt, 2001; Caliendo and 
Kopeinig, 2005). It can be thought of when the model 
“perfectly” predicts the probability of selection, the 
common support condition will be not satisfied. Thus, 
matching will not be done.

• Analysis of Balancing and Common Support
– Fig. 6 provides histogram of estimated propensity score for higher 

educated and senior educated. 



72 305644 51962 651840 007Chi2

0.0740.0680.0850.118Pseudo R2

82268205365904N

-0.126 (0.866)moccup7

-0.346 (0.527)moccup6

1.380 (1.200)0.389** (0.178)-0.002 (0.526)-0.307* (0.180)moccup5

0.162 (0.385)0.068 (0.140)0.005 (0.186)moccup4

1.076*** (0.391)0.841*** (0.201)0.277 (0.896)0.439* (0.233)moccup3

0.889* (0.514)0.726*** (0.157)-0.350 (0.512)0.520*** (0.184)moccup2

0.560* (0.294)0.160 (0.662)0.235 (0.259)moccup1

0.470 (0.332)0.354*** (0.118)-0.303 (0.337)0.046 (0.150)moccup0

0.135*** (0.040)0.072*** (0.010)0.081** (0.033)0.077*** (0.012)mschys

-2.221** (1.106)foccup7

-1.267* (0.679)foccup6

-1.013 (0.873)0.053 (0.152)-0.664** (0.330)-0.364** (0.149)foccup5

-0.035 (0.295)-0.012 (0.095)0.195 (0.143)foccup4

-0.023 (0.239)0.263*** (0.097)-0.447 (0.766)0.211* (0.130)foccup3

-0.139 (0.328)0.111 (0.106)-0.204 (0.388)0.304** (0.135)foccup2

0.186 (0.445)0.435*** (0.130)-0.233 (0.355)0.361*** (0.128)foccup1

0.009 (0.243)-0.070 (0.074)-0.395 (0.316)0.092 (0.107)foccup0

0.117*** (0.041)0.107*** (0.011)0.093*** (0.036)0.126*** (0.013)fschys

-0.119*** (0.033)-0.114** (0.046)csib

-0.110 (0.515)-0.343*** (0.117)0.482 (0.459)-0.029 (0.127)cmin

-0.024 (0.082)0.004 (0.024)0.208** (0.086)0.091*** (0.029)cage

-0.456*** (0.166)-0.431*** (0.051)-0.524*** (0.187)-0.384*** (0.064)Male

2007200520022000
Viariables

Notes: *,**,***denote the significant level are 0.1,0.05,0.001,respectively. The bracket is Sd.

Table 6 Estimated Probability of Participating to HEIs (Logit model) 
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• 3. Matching Results
• Table 7 provides estimated impact of higher education on 

employed rate
• The unmatched mean difference indicates that the employed 

rate of higher educated is lower than senior educated at 2.2% 
in 2000, 12.8% in 2002, 3.2% in 2005, and 6.3% in 2007, 
respectively. ATT of Three matching approaches are similar in 
every year except for 2007, which are higher than OLS 
estimators(in absolute value). Three ATT in 2000 are from -
3.5% to -4%, and from -3.2% to -3.7% in 2005, which is 
different with above descriptive results(DID in table 3). This 
result suggests that employed rate of higher educated will be 
higher if they had not. By comparison of 2002 and 2007, the 
result suggestions that employed rate of higher educated in 
2007 is higher than in 2002, but it still indicates that their 
employed rates are lower than if they had not selected to 
college.  



Table 7 Estimated Impacts of Higher Education on unemployed rate

-0.070**
（0.037）

-0.078***
（0.038）

-0.034
（0.052）

-0.053*
0.030）

-0.063**
（0.028）2007

-0.036***
(0.010)

-0.037***
（0.010）

-0.032*
(0.017)

-0.029***
(0.009)

-0.032***
(0.008)2005

-0.109***
(0.033)

-0.110***
(0.039)

-0.125***
(0.048)

-0.107***
(0.032)

-0.128***
(0.030)2002

-0.035***
（0.011）

-0.036***
（0.011）

-0.040**
（0.019）

-0.026
(0.010)

-0.022**
(0.010)2000

KernelRadiusNN

PSMOLS with 
Control

Mean 
DifferenceYear

Notes: *,**,***denote the significant level are 0.1,0.05,0.001,respectively. The bracket is 
Sd., which are gotten from bootstrap method(100).



• 3. Matching Results
• Table 8 provides estimated impact of higher education on 

labor force participation, Employed contract, and insurance in 
2005. 

• The results indicates that the labor force participation rate of a 
higher educated is 5%, and probability of signed employed 
contract and three insurance is above 10% higher than if they 
had not selected to college. 

• According to above results, we could conclude that the 
graduates employment status in educational expansion did not 
became worse. 



Table 8 Estimated Impacts of Higher Education on Labor Force 
Participation(LFP), Employed contract(EC), and Insurance（2005）

0.182***
（0.013）

0.179***
（0.013）

0.154***
(0.023)

0.186***
(0.012)

0.214***
(0.011)Medicare

0.166***
（0.013）

0.164***
（0.013）

0.131***
(0.022)

0.166***
(0.012)

0.202***
(0.011)EN_Insurance

0.148***
（0.012）

0.145***
（0.013）

0.115***
(0.022)

0.150***
(0.012)

0.186***
(0.011)UNE_Insurance

0.136***
（0.016）

0.134***
（0.016）

0.113***
(0.025)

0.129***
(0.014)

0.149***
(0.013)EC

0.049***
（0.008）

0.049***
(0.008)

0.060***
(0.015)

0.049***
(0.007)

0.050***
（0.007）LFP

KernelRadiusNN

PSMOLS with 
Control

Mean 
DifferenceOutcome 

Variables

Notes: 1. LFP, EC, UNE_Insurance, EN_Insurance denote Labor Force Participation, whether Signed 
employing contract,  Unemployment insurance, and Endowment insurance, respectively.
*,**,***denote the significant level are 0.1,0.05,0.001,respectively. The bracket is Sd., which are gotten 
from bootstrap method(100).



VI Conclusion
• 1) By the approach of age-unemployed curve, the result 

indicates that the unemployment rate of all levels has a natural
changes with the process of age. From entering labor market to 
about age 28, the individuals experience a transformation 
process from high unemployment rate to low. In every age 
cohort of individuals, the higher school level, the lower 
unemployment rate. 

• 2) We use the sample of 23-25 age cohort to analyze the 
differences in employment status of college graduates and 
senior high school graduates. Our interest is that had a higher 
educated not selected to college the status would be different? 
We found that his/her unemployment probability would be 
higher, the labor participation rate would be lower, and he/she 
would not be easy to get a contract and social insurance even if
he/she was employed. The results indicate that China 
graduates’ employment status do not become worse in 
educational expansion. 


