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1 Introduction

The influence of educational training on employment is a long-standing topic in 
the study of economics. William Petty and Adam Smith, two classical economists, 
and A. Marshall, a neoclassical economist, expounded the influence of educa-
tional training on the improvement in labor productivity and the increase in 
payment. However, due to the lack of attention to the unemployment, there were 
few expositions of the relationship between education and employment at that 
time. In the 1960s, the Human Capital Theory (Schultz, 1961; Becker, 1962) 
was advanced, which elaborated on the functions of education in promoting 
employment and increasing employment incomes. Theodore W. Schultz (1975) 
demonstrated that education could promote smooth employment and increase 
employment incomes by improving people’s “allocation efficiency” in the 
dynamic economic conditions. Under the influence of the Human Capital theory, 
many countries devoted major efforts to educational development in the 1960s 
and 1970s. Through the economic crises in the western developed countries and 
many developing countries triggered off by the petroleum crisis in the 1970s, 
people found that the expansion of education didn’t promote smooth employment 
and increase incomes as was expected from the theory; on the contrary, such 
phenomena as “diploma inflation” and “excessive education” and the decrease in 
labor productivity appeared, which kept the unemployment rate at a relatively 
high level. Thereupon, the efficiency of the relationship between education and 
employment based on the Human Capital theory was queried. At present, a large 
number of studies on the relationship between education and employment are 
being carried out abroad. On the microcosmic level, the Screening Theory, put 
forward by M. Spence in 1973, explained from the perspective of labor demand 
that, the capacity difference between individual laborers could not be discerned 
directly, but could be reflected through their educational costs. In the process, 
education played a signaling role. The gradual expansion of educational scale 
could lead to the devaluation of diplomas and a further excess of education instead 
of the decline in employment wages or the increase in job opportunities. This only 
adds to the difficulties in finding jobs for those applicants with relatively 
low levels of education. Besides, the Job Search Theory deduced the correlation 
between individual educational level and his/her re-employment probability.1 
Nickell (1979), Kiefer (1985) and Juha Kettunen (1997) showed that the higher an 
individual’s educational level was, the lower his/her re-employment probability 
would be. Groot and Oosterbeek (1990) studied the correlation between a gradu-
ate’s unemployment probability and his/her educational level. Maarten H. Wolbers 

1 Kettunen, “A search theoretical analysis of the Finnish unemployment insurance system”, 
Finnish Economic Papers, 1992, Vol.5, 129–138.
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(2000), after studying the relevant data of Holland from 1980 to 1994, showed that 
those with low educational levels had higher unemployment probabilities, and 
that the influence of education on employment was related to the total rate of 
unemployment and the gender of job applicants. On the macroscopic level, the 
Job-competition Model Theory, put forward by Thurow (1975), showed that, 
labor force market could be categorized into two types according to their features, 
the quality of the position and the educational level of the applicant. While all the 
applicants hoped to find comparatively good jobs, enterprises preferred to employ 
those applicants with relatively high educational levels. As a result, superior posi-
tions were occupied by the applicants with high educational levels, while those 
with low educational levels could only take up inferior jobs. When the supply of 
the labor force exceeded its demand, the applicants with high educational levels, 
who could not find superior jobs, had to look for inferior ones, thus squeezing 
some applicants with low educational levels out of the labor force market 
and resulting in their high rate of unemployment (Boudon, 1974; Hirsch, 1977). 
The Job Search Theory showed that education could improve labor allocation 
efficiency and lower the occurrence of un-matching problems in the labor force 
market; high educational level was conducive to the improvement of labor mobil-
ity, thus enhancing the employment rate, while low educational level brought 
higher risk of unemployment to the laborers of such kind (European Compassion, 
1998).2 However, Nickell and Bell (1995) didn’t find any significant influence of 
labor un-matching problems on the unemployment rate. Spence (1973), Duncan 
and Hoffman (1981) and Hartog and Oosterbeek (1988) showed the long-term and 
negative influence of excessive education on production. Freeman(1976) and 
Rumberger (1986) described the repayment rate of human capital investment in 
America in the 1960s, and summed up that excessive education led to the squeez-
ing of unskilled workers from the labor force market. Based on the related data of 
Sweden from 1976 to 2000, Rune Aberg (2003) showed that despite the decreas-
ing demand for the laborers with low educational levels, the number of the job 
applicants with low educational levels caused by the expansion of education 
decreased more quickly. Because excessive education could lead to the increase 
in the number of the persons with high educational levels and the decrease in the 
repayment rate of education, the squeezing effect that the job applicants with high 
educational level had on those with low educational level will arise. Generally 
speaking, there are no empirical studies at present which indicate the definite 
correlation between education and employment.

The main differences between this paper and previous literature on the 
relationship between education and employment are as follows. 

2 For detailed demonstration and explanation, see (European Compassion, 1998), Wood (1994), 
Fitoussi (1999), Phelps (1999), Scharpf and Schmidt (2000).
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1) The new perspective. Previous researches mostly divided laborers into two 
types—uneducated primary laborers and educated advanced ones, based on which, 
the development of education was defined as the increase of high-quality laborers. 
With this definition, the development of education consisted of two processes: the 
growth in educational scale and the change in educational structure.3 As the ways 
in which the two processes influenced employment and their impacts were essen-
tially different, the relationship between education and employment became more 
complicated to analyze. As a result, most of the previous literature either only 
examined the effects of the expansion of educational scale, such as the Human 
Capital Theory, or only paid attention to the influence of the change in educa-
tional structure on employment, such as the Screening Theory. Consequently, 
different theoretical viewpoints arose. Different from the previous theories on the 
relationship between education and employment, this paper makes a study from a 
new perspective by decomposing the development of education into the change in 
educational scale and that in educational structure and then analyzing the respec-
tive influences of the two changes on employment. We think that the new perspec-
tive is more helpful in clarifying the complicated relationship between education 
and employment and creating favorable conditions for the establishment of a 
mathematical model which depicts the relationship between education and 
employment. 

2) One of the important features of the previous theories is their simplified 
hypothesis that the labor force market was divided into the preliminary labor force 
market and the advanced one, when the structure of the labor force market 
was analyzed. Although such hypothesis is conducive to reducing difficulties in 
analyzing, it has at least two weaknesses. Firstly, the rationality of this hypothesis 
was based on the linear correlation between the variables involved in the problem 
analyzed, thus the possible non-linear correlation between education and employ-
ment was neglected. Due to this hypothesis, the existing theories conclude that 
there was either a definit linear relationship or an indefinite relationship or no 
relationship at all between education and employment. Secondly, this hypothesis 
could not examine the structural problem between education and unemployment 
and their interactions, for instance, the influence of educational structure on 
unemployment structure and on educational scale. Therefore, different from pre-
vious studies, this paper, besides studying the influence of education on the total 
scale of employment, fully takes into account the influence of educational 
structure and educational scale on the structure and total scale of employment, 
analyzes the supply and demand of laborers with different educational levels 

3 Educational scale in this paper refers to the total supply and demand of education, and 
educational structure refers to the proportion of the laborers with different levels of education.
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in the labor force market, and establishes a model concerning the relationship 
between the structures of education and unemployment. 

3) While most of the previous studies analyzed the relationship between the 
educational level of an individual labor and his/her employment and incomes 
from a microcosmic perspective, this paper places emphasis on analyzing the 
influence of the expansion of education on employment in China from a macro-
scopic perspective. Besides, this paper presents a comparatively deep and compre-
hensive analysis of the influential factors and the transmission mechanism of the 
relationship between education and employment. 

4) This paper uses empirical data to test the relationship between education and 
employment in China and also gives explanations to the status quo of the unem-
ployment structure of the laborers with various educational levels. It suggests that 
the development of education in China at present is beneficial to the increase in 
employment rate, that the increase in the proportion of the laborers with junior 
school education has negative effects on employment and that the development of 
higher education creates positive effects on employment, but no evidence shows 
any significant correlation between the proportion of the laborers with senior high 
school education and the unemployment rate.

The rest of the paper is organized as follows. Section 2 gives a qualitative 
description of the relationship between education and employment and analyzes 
the influential factors and transmission mechanism. In section 3, we establish two 
basic theoretical models: the respective influences of the change in educational 
structure and that in educational scale on employment. Based on this, a quantita-
tive analysis of the complicated relationship between education and employment 
is made, and a mathematic model of the relationship between the two is estab-
lished. In section 4, we carry out an empirical test on our theory and models 
by using the empirical data collected in China. The last part of this article is our 
conclusions and related polices and suggestions.

2 Study on the transmission mechanism of the infl uence of 
education on employment

The traditional Human Capital Theory believed that the influence of education 
on employment contained two aspects: 1) education promotes employment and 
increases employees’ incomes by improving the labor productivity; 2) education 
promotes employment and increases employees’ incomes by improving peoples’ 
“allocation efficiency” in dynamic economic conditions, i.e. the ability to make 
quick responses when economic conditions change. It was based on the above 
theoretical analysis that the Human Capital Theory drew the conclusion that 
education promoted employment. However, a large number of empirical 
facts indicated the inconsistency between the growth of education and that of 
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employment.4 Evidently, the Human Capital Theory couldn’t explain the compli-
cated relationship between education and employment. In this paper, we divide 
the development of education into two components. One of them is the change in 
educational structure, and the other is the change in educational scale. Although 
the development of education often goes with the change both in educational 
structure and in educational scale, we assume theoretically that the change in 
educational structure and that in educational scale are separable. Thus, when 
studying the influence of the change in educational structure on employment, we 
assume the educational scale is constant; likewise, when analyzing the influence 
of educational scale on employment, we assume the educational structure is 
constant. In addition, for the convenience of analysis, we assume the total number 
of laborers is exogenesis constant. In the following part, we will explore the 
respective influences of the change in educational structure and that in educa-
tional scale on employment and analyze their respective transmission mechanisms 
and results.

2.1 Infl uence of educational structure on employment

It is generally believed that the employment rate is determined by the supply 
and demand of the labor force market, and that education exercises influence on 
employment also through its influence on the supply and demand of the labor 
force market. Therefore, in order to analyze the influence of educational structure 
on employment, what we must do first to analyze the influence of the change in 
educational structure on the supply and demand of the labor force market. Here 
we try to expound the influence of educational structure on the labor force market 
and the employment rate from the following three aspects. 

1) The influence of educational structure on the labor supply. This includes the 
influence on the total labor supply and on its supply structure.5 Obviously, educa-
tional structure and labor-supply structure are directly correlated; the former 
decides the latter. As educational scale is supposed to be constant, the change in 
educational structure can not affect the time of the labor supply, thus making no 
change to the total labor supply.

4 Especially since the 1970s, inconsistency between education and employment was very 
serious, such as the strange phenomenon in some developing countries described in Philip 
Cometh (1985) that the higher the educational level was, the higher the unemployment 
rate would be. According to the statistics of OECD, the unemployment rates of graduate one 
year after their graduation in 1995 were 52%, 46%, 6% and 11% in Italy, Spain, America and 
Canada, respectively.
5 Just like the defi nition of educational structure in the above paragraph, all the labor structures 
in this paper refer to the proportion of the laborers with different levels of education.
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2) The influence of educational structure on the labor demand. The total 
demand and the demand structure of the labor force market are decided by the 
development of economy and the change of educational structure is unchangeable, 
so educational structure will not affect the labor demand. 

3) As employees’ minimum wage expectations are related to their educational 
levels, the change in educational structure can lead to the change in minimum 
wage expectations. When an employee’s actual wages are lower than his mini-
mum wage expectation, he often gives up the job opportunity. This contradiction 
between the supply structure and the demand structure in the labor force 
market causes the structural unemployment within different educational levels. 
Fig. 1 shows the mechanism and the results of the influence of the change in 
educational structure on the labor supply and demand and employment.

Fig. 1 The influence of educational structure change on supply and demand of the labor 
force market

2.2 Infl uence of educational scale on employment

In the previous section, we have analyzed the influence of the change in educa-
tional structure on the labor force market and employment. In this section, we’ll 
analyze the influence of the change in educational scale on the labor force market 
and employment under the assumption that the educational structure is constant. 
Likewise, the influence of the change in educational scale on the labor force 
market and employment can be expounded from the following aspects: 1) The 
influence of the change in educational scale on the labor supply. As the labor-
supply structure is directly decided by educational structure, the change in educa-
tional scale will not affect the labor-supply structure; as educational training will 
cost laborers’ time, which will inevitably lead to the shortening of their actual 
effective work time, the expansion of educational scale will reduce the total labor 
supply. 2) The influence of educational scale on the labor demand. The change in 
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educational scale affects the labor demand mainly through the change in 
techniques. The influence of the change in techniques on the labor demand is 
embodied in the following two aspects: firstly, the change in techniques will cause 
the change of the labor-demand structure and the total demand;6 Secondly, the 
improvement in techniques will cause the growth of output and the expansion of 
investment through its accelerating function and then affect the total demand of 
employment. 3) The change in educational scale can lead to the change in labor 
allocation efficiency, alleviate the contradiction between the supply and demand 
of the labor force market, and reduce frictional unemployment. 4) When educa-
tional structure is constant, the change in educational scale will not change the 
minimum wage expectations of laborers with different educational levels,7 so the 
labor demand will not be affected either. Fig. 2 shows the transmission mechanism 
and results of the influence of the change in educational scale on the labor force 
market and employment.

Fig. 2 The influence of the change in educational scale on the labor force market and 
employment

6 It is embodied in two aspects: fi rstly, improvement in techniques will change the ways of 
economic growth; secondly, improvement both in capital-economized techniques and in labor-
economized techniques will obvious exercises infl uence on the total demand and the demand 
structure. 
7 It can also be understood like this: the minimum expected wages of laborers with different 
educational levels are increased in the same degree, which will not affect employment either.

3 Theoretical models

In our opinion, the influence of education on employment results from the 
changes both in educational structure and in educational scale. In section 2, we 
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have analyzed the transmission mechanism and results of the influence of educa-
tional structure and educational scale on employment. In the following part, we 
will establish the models of the influence of educational structure and educational 
scale on employment respectively based on the analysis in section 2. 

3.1 Infl uence of educational structure on employment

Suppose that laborers with different educational levels can take on any job whose 
requirements are below their educational levels, but can not take on the job whose 
requirements are above their educational levels. When educational scale is con-
stant, the demand-structure function8 of laborers with different educational levels 
can be expressed like this 

 Ld = f d (E, W ) (1)

and according to the hypothesis above, we will obtain 
y
y

>
f

E
d 0 and 

y
y

<
f

W
d 0

In the equation above, Ld indicates the labor demand, E is the educational level 
and W is the real wages. As the laborers with high educational levels can take on 
the jobs requiring lower educational levels, the higher their educational levels are, 
the more job opportunities they will have; at the same time, the real wages are in 
inverse proportion to the labor demand.

We think that among the factors affecting the supply and demand structure 
of labor’s educational levels, governmental actions are the leading factor. But 
undeniably, individual actions also have some influence. In an extreme situation 
that the government plans to devote major efforts to higher education, but the 
marginal wages of the laborers with higher education are negative. Then if no 
residents would like to receive higher education, the number of the laborers with 
higher education could not increase. Under the assumption that the government 
policies are exogenesis given, we define the supply-structure function of labor as 
follows

 Ls = f s (W ) (2)

In this equation, Ls indicates the supply of the laborers with certain educational 
levels, and W indicates the laborer’s wages. In Eq. (2), the supply of laborers with 
different educational levels is indefinite, and the laborer’s real wages are in direct 

proportion to the labor supply, i.e. y
y

>
f

W
s 0 .

8 The demand-structure function here is a dual function, in which the labor demand is a function 
of educational structure and wages. Its economic meaning is the labor demand in the labor force 
markets with different educational levels and different wages. 
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Because of the peculiarity of the labor force market, e.g. the rigidity the 
expectation of wages. the labor force market can not gain its equilibrium through 
the change in prices and realize complete clear-out as the commodity market does. 
The unclear scale of the labor force market can be expressed by following 
function

 L f W Wr r= -( )  (3)

In equation above, Lr indicates the un-clear scale of the labor force market, and 
W indicates the minimum wage expectations of laborers with different educa-

tional levels. y

y -
>

f

W W
r

( )
0  means that the greater the difference between the 

minimum expected wage and the real wage is, the greater the unclear scale of the 
labor force market is.

Meanwhile, the relationship between the unclear scale of the labor force market 
and the supply and demand of labor can be expressed as follows

 Lr = Ls-Ld (4)

and the unemployment rate of the labor force market can be expressed as

 U
L

L

f W W

f W
r

s

r

s

= =
-( )

( )
 (5)

In the above equation, U indicates the unemployment rate of job applicant 
groups with different educational levels.

In addition, suppose the function of the relationship between laborers’ mini-
mum wage expectations and their educational levels is 

 W f Ew= ( )  (6)

In Eq. (6), y
y

>
f

E
w 0  which indicates the higher one’s educational level is, the 

higher his/her minimum wage expectation will be.
Combine the above six equations

L f E W

L f W

L L L

L f W W

W f E

d d

s s

s d r

r r

w

=

=

- =

= -

=

( , )
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⎨

⎪
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Solving the equations above by removing the intermediate variable W, 
we can obtain the relationship between E (the educational level) and U (the 
unemployment rate)

 U = f u(  f d, f s, f r, E) (7)

By calculating the derivative of the unemployment rate function U in terms of 
the educational level E, we arrive at 

 y
y

=

y
y

x
y
y

-
y
y

x -
y
y

x
y
y

x
U

E

f

W W

f

E
W
E

f
f

W
W
E

f

f

r w
s

s
r

s

( )
( )

−
2  (8)

in which 
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+
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f

E
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f
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f

W W

d r w
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 (9)

The conclusions above show that, the relationship between educational struc-
ture and unemployment structure is very complicated, but not a simple linear 

relationship; the sign of y
y
U

E
 is simultaneously decided by such factors as the 

supply-structure function f s and demand-structure function f d of the labor force 
market, the function of the influence of education on the minimum wage expecta-
tion f w and the function of the influence of the minimum wage expectation on the 
structural unemployment f r.

We can also obtain the influence of educational structure on the total unemploy-
ment rate of the whole society 

 U U
L

L L
U f Wi

s

i

N

i si
i

N

= x = x
= =
∑ ∑

1 1

1
( )  (10)

In Eq. (10), U  indicates the unemployment of the whole society, Ui is the 
unemployment rate of job applicant groups with different educational levels, 
f si  (W ) is the supply of the laborers with a certain educational level and L is the 
total labor supply. The derivative of the total unemployment rate in terms of E is

 y
y

=
y
y

x
U

E

U

E
f Wi

si
i

N

( )
=
∑

1

 (11)
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Eq. (11) shows that the change in the educational level of a certain group of 
people affects the unemployment rate of the group, but the total unemployment 
rate of the whole society was influenced in a different way. This is because the 
total unemployment rate of the whole society also takes into account the influence 
of the change on the unemployment of other groups at the same time. 

3.2 The infl uence of educational scale on employment

In section 2, we have analyzed that the change in educational scale would simul-
taneously affect the total labor supply, total labor demand and its structure, and 
labor allocation efficiency, thus affecting employment structure and demand. 
Since the ways that the change in the demand structure influences employment 
structure and scale and its effects are consistent with those in the model concern-
ing the effect of educational structure on employment discussed in the third part 
of this section, we will not repeat the influence of the change in the demand struc-
ture on employment structure and scale in the following analysis. Since the total 
supply and demand and labor allocation efficiency affect the employment total 
scale only, we will mainly analyze the influence of educational scale on the 
total employment scale in the following section.

According to the analysis in section 2, we can establish the following function 
concerning the relationship between educational scale and the total labor supply

 L fs sp= p p( )E  (12)

In Eq. (12), Lsp indicates the total labor supply and Ep the educational scale.9 
As the total labor supply and educational scale are negatively correlated, we have 
y p
y p

<
f

E
s 0.

When analyzing the influence of educational scale on the total labor demand, 
for the sake of convenience, we suppose: 1) the capital of economic entities is 
limited, while the supply of the labor force exceeds its demand; 2) capital and 
labor is mutually replaceable.

Suppose the production function is

 Q = F(K, L, A) (13)

where Q indicates the total output, K is the accumulated capital stock, L is the 
number of employees, and A is the technical level, which can be reflected by the 

per capita capital stock A
K

L
= .

9 As it is supposed that the total number of the laborers is exogenesis constant, the average 
educational level of the laborers can be used to indicate the educational scale.
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As the supply of the labor force exceeds its demand, when the output reaches 
its maximum, we can obtain

 y
y

=
yQ

L

Q

A
 (14)

Eq. (14) indicates, when the output is optimal, the increase in the output caused 
by the growth in labor is equal to the decrease in the output caused by the change 
in techniques. That is to say, as the capital is limited, the output can not be 
expanded infinitely through the increase in the labor demand. At this time, the 
technical path for the optimal ratio of capital to labor is A*, and the labor demand 

is L
K

A
=

*

*
. Thus, the production function in (13) can also be expressed as

 Q = F(K, A) (15)

On condition that the capital stock is given, the influence of the change in the 
technical level A on the output Q is

 y
y

=
y
y

Q

A

F

A
 (16)

The increase in the output will lead to the increase in the investment through the 
accelerating function. Suppose the acceleration rate of the output is b, we have

 yK = bxyQ (17)

Combining (16) and (17), we obtain

 y
y

= x
y
y

K

A

F

A
b  (18)

According to L
K

A
= , by calculating the derivative of L in terms of A, we arrive 

at

 y
y

=
x

y
y

-L

A

A
K
A

K

A2
 (19)

Combining (18) and (19), we have

 y
y

=
x x

y
y

-L

A

A
F
A

K

A

b

2
 (20)



200 CHEN Zhongchang, WU Yongqiu

Since we can not determine which of bx x
y
y

A
F

A
 and K is bigger, the sign of 

y
y

L

A
 is also indeterminable, i.e. the final influence of techniques on the labor 

demand is indeterminable.
Suppose Ldp indicates the total labor demand. Replacing L in Eq. (20), we 

obtain 

 

y p
y

=
x x

y
y

-L

A

A
F
A

K

A
d

b

2
 

(21)

Suppose the function of the influence of education on technical improvements 
is 

 A f Ea= p p( )  (22)

where 
y p
y p

>
f

E
a 0 .

The change in educational scale not only affects the labor supply and demand, 
but also affects labor allocation efficiency, thus promoting employment. Suppose 
the function of the influence of the change in educational scale on labor allocation 
efficiency is

 P f Ep= p p( )  (23)

where Ldp  indicates labor allocation efficiency. According to the relationship 
between educational development and labor allocation efficiency, we have 
y p

y p
>

f

E
p 0 .

Establish the function concerning the relationship between the unemployment 
rate and the labor supply and demand and labor allocation efficiency

 U f L L Pu s dp= p p p( , , )  (24)

where 
y p

p
>

y p
y p

<
y p
y

<
f

L

f

L

f

P
u

s

u

d

u

∂
0 0 0, ,  and Up indicates the unemployment rate.

Putting equations (12), (21), (22) and (23) into (24) and calculating the 
derivative of educational scale Ep, we have

 y p
y p

=
y p
y p

x
y p
y p

+
y p
y p

x
x x

y
y

-
x

y p
y p

+
y pU
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f

L

f

E

f

L

A
F
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A
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E
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s

s u

d

a u
b

2 yy
x

y p

y pP

f

E
p  (25)
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Since the sign of 
bx x

y
y

-A
F
A

K

A2
 in Eq. (25) is indeterminable, the sign of 

y p
y p
U

E
 can not be determined either. That is to say, the influence of educational 

scale on employment is indeterminable, which is determined by the specific 
relationships between various variables. 

4 Empirical analysis

In the previous section, we have made a theoretical statement of the influence of 
educational development on employment and established the basic models related 
to it. In the following section, we will carry out an empirical test on our models by 
using the empirical data collected in China. The empirical test will conclude the 
analysis of the influence of educational development on the employment structure 
and on the employment rate.

4.1 Test on the infl uence of educational development on employment structure: 
explanations of the unemployment structure of groups with different educational 
levels in the present China

With regard to the influence of education on individual employment, the tradi-
tional economic theories and the Human Capital Theory all believe that education 
can improve the ability of individual employment, thus derived that the higher the 
laborers’ educational levels were, the lower their unemployment rate would be. 
However, in reality, it is not the case. A vast amount of empirical data showed that, 
regardless of whether it is in developing countries or developed countries, there 
seemed to be no direct relationship between the unemployment rate of different 
groups and their educational levels. It is not rare that the unemployment rate of the 
people with high educational levels is higher than that of the people with lower 
educational levels.10 Here is the concrete method to calculate the unemployment 
rate of urban residents with different education levels in China in 200311 

10 Philip Cometh (1985) described the strange phenomenon in some developing countries that 
the higher the educational level was, the higher the unemployment rate would be. According to 
the statistics of OECD, the unemployment rates of graduate one year after their graduation in 
1995 were 52%, 46%, 6% and 11% in Italy, Spain, America and Canada, respectively. Alpin C. 
and Shackleton J. (1998) found that the proportion of the excessively educated people in New 
Zealand increased from 7% in 1960 to 26% in 1977. 
11 Since at present there are no specialized statistics on the unemployment rate of people with 
different educational levels in China, here we give the method to calculate it.
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 U
UP

EP UPi
i

i i

=
+

 (26)

where subscript i indicates the various dispersed groups with different 
educational levels, Ui is the unemployment rate of group i, UPi is the total 
unemployment of group i, and EPi is the total employment of group i.

Suppose the total employment is EP, the total unemployment is UP, epi, 
indicates the proportion of the employment of group i to the total employment, 
upi the proportion of the unemployment of group i to the total unemployment, and 
U the unemployment rate. Then we have

 EPi = EPxepi (27)

 UPi = UPxupi (28)

 U
UP

EP UP
=

+
 (29)

Putting equations (27), (28) and (29) into (26), we obtain

 U
UP up

EP ep UP up

U
U

up

ep
U

U
up

i
i

i i

i

i i

=
x

x + x
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x

+
-

x
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1

 (30)

Putting into Eq. (30) the numerical values of EP, UP, epi, upi and U of the urban 
residents in China published in “China Labor Statistical Yearbook 2004”, we can 
calculate the unemployment rate of groups with different educational levels. For 
the results, please see Fig. 3.

Fig. 3 The unemployment rate of Chinese urban residents with different educational 
levels in 2003
Note: The data stemmed from “China Labor Statistical Yearbook 2004”.



The relationship between education and employment 203

From Fig. 3, we can see that, the relationship between the educational levels 
of the urban residents in the present China and their unemployment rates is an 
inverted “U”.12 In the following, we will use the model established in section 
3 concerning the influence of educational structure on employment to verify the 
unemployment structure of the present China. The influence of the change in 
educational scale on the labor-demand structure explained above can also be put 
into the model concerning the influence of educational structure on employment. 
According to the data in “China labor Statistical Yearbook 2004”, we can calculate 
the supply structure of laborers with different educational levels. The calculating 
method is

 S
EP UP

EP UP

ep
U

U

up Ui
i i i

i=
+
+

=
+

-

+ x
1

1

 (31)

In Eq. (31), Si indicates the labor supply of group i, and the meanings of the 
other variables and the sources of their numerical values are the same as above. 
The results of the calculation are shown in Fig. 4.

12 It is normally thought that laborers with lower educational levels have less employment 
opportunities and higher unemployment risk than those with higher educational levels. 
(European Commission, 1998: 88–92)

Fig. 4 The labor-supply structure of Chinese urban residents with different educational 
levels in 2003
Note: The data stemmed from “China Labor Statistical Yearbook 2004”.

In Fig. 4, we simulate the supply structure of laborers with different educa-
tional levels in the present China, as is shown by curve S in Fig. 5(1). As for the 
labor-demand structure, we can not make a quantitative depiction of it, so we 
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make the following definition according to our experience: for the laborers whose 
number of years of education does not exceed the average number, the higher their 
educational levels are, the larger the demand for them will be; for laborers whose 
number of years education exceeds the average number, the higher their educa-
tional levels are, the lower the demand for them will be. According to this defini-
tion, the shape of the function the demand structure can be shown by curve D in 
Fig. 5(a). According to the labor-supply curve S and the labor-demand curve D, 
we can draw the curve of the contradiction between labor supply and labor 
demand, as is shown by curve U 0 in Fig. 5(b). At the same time, the curve con-
cerning the relationship between the educational level and the minimum wage 
expectation W 13 is also given in Fig. 5(b). As the minimum wage expectation is 
positively correlated with the contradiction between labor supply and labor 
demand, the higher the educational level is, the more serious the supply-demand 
contradiction caused by the minimum wage expectation will be. For the 
convenience of analysis, we draw the opposite curve of the supply-demand 

13 Here the relationship between the educational level and the minimum expected wage is 
simplifi ed into a linear one. 

Fig. 5 The influence of education on employment structure
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contradiction caused by the minimum wage expectation U f Wwp=− ( ) , as is 
shown by curve Up in Fig. 5(c). At last, according to curves U 0 and Up in Fig. 5(c), 
we can establish the function concerning the relationship between educational 
level and unemployment level: U U f W U Uw= + = - p0 0( ) , as is shown by the 
curve U in Fig. 5(d).

The analysis above has explained the relationship between the educational 
levels of Chinese laborers and their unemployment rates; it has also verified the 
model put forward in section 3 of this paper concerning the influence of education 
on employment structure.

4.2 Empirical analysis of the infl uence of educational development on the total 
employment scale

As analyzed above, the changes both in educational structure and in educational 
scale during the process of educational development will exercise influence on 
employment level. But, there are quite a lot of indefinite factors influencing the 
relationship between education and employment, which makes it hard to deter-
mine the influence of education on employment. Thus, we will use the empirical 
data of China to make a test on the relationship between the educational 
development and the employment development in China.

4.2.1 Variables and data

The development of education consists of the change in educational structure and 
the change in educational scale. Besides, the GDP growth rate, the industrial struc-
ture, and the investment tendency etc. will also affect the employment level. 
Because it is difficult to obtain the long-term time series data, the panel data of 
various provinces of China from 1999 to 2003 are used in this paper.14 In addition, 
as the flow of the rural population between regions is frequent and the number is 
relatively large, we use the indexes of the urban residents of various provinces of 
China, in which the data about the educational years of no-less-than-six-year-old 
urban residents are used for the data concerning educational structure and educa-
tional scale because of the lack of statistical data on the educational levels of 
the urban residents between the age of 16 and 54. Specifically, the number of the 
educational years of the illiterate is one year, the number of the educational years 
of those with primary school education is six years, those wih junior middle school 
education nine years, those with junior high school education twelve years, and 
those with higher education and above sixteen years. And the following is our 
explanation of the related variables in our models and the sources of our data:

14 The data of the Tibet Autonomous Region are not included.
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1) Employment Rate of the Urban Residents EMP. Since the deviation of the 
data of the unemployment rate in China is too great (Cai, 1998; Wang et al., 2004), 
the unemployment rate of Chinese urban residents published by the Statistical 
Bureau will not be used. Instead, we adopt the suggestion by Cai et al. (2004) to 
calculate the unemployment of the urban residents by subtracting the employed 
population of the urban residents from the economically active population of 
the urban residents. The economically active population of the urban residents is 
obtained by adding the total of the urban and rural population and that of the eco-
nomically active population and then subtracting the employed rural population. 
As the household contract responsibility system in the rural areas guarantees a 
responsibility field to every rural resident, the rural labor either obtain employ-
ment in the non-agricultural industries or in the agricultural industry; thus, their 
unemployment rate is very low, which is about 1.15%, calculated according to the 
census data in 2000 (Cai et al., 2004). Therefore, when the real unemployment rate 
of the rural residents is not in hand, we suppose the unemployment rate of the 
economically active population in the rural areas is zero, thus equalizing the 
employed rural population to the economically active population, which will not 
cause any big deviation. Then, by dividing the total of employed population of the 
urban residents by the economically active population of the urban residents, we 
obtain the employment rate of the urban residents. The data on the economically 
active population in both urban and rural areas of various provinces was retrieved 
from “China Regional Economy Statistical Yearbook 2000–2004”, in which the 
data of some provinces in some years are missing and are substituted with the rate 
of the national labor participation. The employed population in the rural areas of 
various provinces was retrieved from “China Agricultural Yearbook” of the past 
years, and the total population of the employed in various provinces was retrieved 
from “China Labor Statistical Yearbook” of the past years.

2) Educational Structure Indexes. Here we use the proportion of the population 
with junior middle school education EJ, the proportion of the population with 
junior high school and secondary specialized school education ES, and the pro-
portion of the population with higher education and above EH to reflect educa-
tional structure, the data of which derive from “China Population Statistical 
Yearbook”.

3) Educational Scale E . It is reflected through the average number of the edu-
cational years of Chinese urban residents, the original data of which derive from 
“China population Statistical Yearbook” and its calculating method is mentioned 
as above.

4) Economic Growth g. Since the independent variable is the unemployment 
rate of Chinese urban residents, here we use the GDP growth rate of the secondary 
and the service industries, which is deflated by the CPI. The related data was 
retrieved from “China Statistical Yearbook”.
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5) Industrial Structure IND. As the third industry is the main growth point of the 
employment of China at present, we will use the proportion of the output of the 
service industry accounting for the GDP to reflect the industrial structure (IND). 
The related data was retrieved from “China Statistical Yearbook”.

6) Investment Tendency I

GDP
. It is reflected through the proportion of the 

total fixed assets investment of each province in each year to the GDP. The 
related data was retrieved from “China Statistical Yearbook”.

4.2.2 Parameter estimation

According to the hypotheses above, we put forward the following regression 
equation to be verified.

U E EJ ES EH g IND

I

GDP

= + x + x + x + x + x + x

+ x +

b b b b b b b

b e

0 1 2 3 4 6 7

8      
         (32)

As the samples are panel data, we use OLS, LSDV and FGLS to estimate the 
equation respectively. The results are shown in Table 1 as follows:

In Table 1, the time dummy variables are added in the OLS estimation; 
the Breusch-Pagan statistic shows there is no heteroskedasticity in the model 1. 
However, the F statistic which tests the misspecification is 3.18, refusing the 
hypothesis of invariable intercepts. Thus, the best way is to use the regression 
equation with variable intercepts. There are two methods to estimate the variable 
intercept—random effect and fixed effect; The Hausman statistic is used to test 
the efficiency of the random effect and the fixed effect models, and the result 
shows that the fixed effect was better. However, we found that, whether we used 
the OLS or the LSDV, the results are not very effective and many independent 
variables did not pass the statistical significant test. Therefore, we infer that 
our models have the problem of multicollinearity, which is due to the following 
two reasons. Firstly, the relationships between some independent variables and 
the dependent variable are contradictory with their actual economic meanings; 
secondly, through the analysis15 of the correlation between variables, we found 
that the signs of many coefficients in model 2 and model 3 are inconsistent with 
the correlation analysis, and that the correlation coefficients between many inde-
pendent variables are higher than those between independent variables and depen-
dent variables. Therefore, the estimated coefficients in model 2 and model 3 are 
not reliable. Hence, we resort to the ridge regression method to re-estimate the 
original equation, the results of which are shown in model 4 in Table 1. We found 

15 As space is limited, the results of the correlation analysis are not given.
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that, the effect of the ridge regression is relatively good; the signs of the coeffi-
cients estimated not only conform to the correlation analysis but also to the 
economic principle. The results of the ridge regression estimation shows that, the 
average number of the educational years E  has significant positive correlation 

Table 1 The parameter estimation results of the influence of education on the employment 
scale

Independent Dependent Variables: EMP
variables

 Model 1: Model 2: Model 3: Model 4:
 OLS Composite Fixed Effect Random Effect Ridge
 Estimation (LSDV) (FGLS) Regression

b0 88.86252 86.30049 85.62139 93.103777
 (7.070699)*** (10.55317)*** (8.010696)*** (1.138881)***
E  1.650759 1.061909 1.722334 0.192551
 (1.471999) (2.67813) (1.732482) (0.059462)***
EJ −13.5222 −9.293973 −8.992745 −4.775963
 (7.283623)* (20.37619) (9.982891) (1.645588)***
ES −19.98599 −9.293973 −19.36368 1.777945
 (11.27266)* (20.37619) (13.30029) (1.645588)
EH −0.0009919 −8.955342 −4.725833 6.184241
 (17.48297) (35.25484) (21.98749) (1.089689)***
g 4.231112 −9.504792 −3.994928 .276664
 (3.358954) (4.182455)** (3.713986) (1.604698)
IND 1.377826 −2.786649 .984216 1.701027
 (2.188752) (9.636100) (3.409477) (1.041837)*
I / GDP −1.928674 11.2755 2.147667 0.044916
 (1.244637) (3.077279)*** (1.812694) (0.560967)
D2000 −2.412271   −1.105700
 (0.3296336)***   (0.145717)***
D2001 −0.187731   0.323688
 (0.3580939)   (0.145584)**
D2002 −0.8992171   −0.063864
 (0.3713473)**   (0.143866)
D2003 −0.7962616   0.119561
 (0.4154838)*   (0.139558)
F 12.31 3.07 24.25L 8.26
R2 0.4953   0.39741
Breusch-Pagan 0.29   
Hausman test  26.62  

Notes: It is the Wald statistic not the F statistic that is used to test the estimation efficiency of 
the random effect model. Values in the brackets are the standard errors; *, ** and *** indicate 
the significant levels at points 0.1, 0.05 and 0.001 respectively. The Breusch-Pagan statistic 
used to test the heteroskedasticity of the OLS estimation, and the statistic of Hausman are used 
to test the efficiency of the random effect and the fixed effect. D2000, D2001, D2002 and D2003 are the 
time dummy variables.
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with the employment rate EMP, which means the development of education in the 
present China is conducive to decreasing the unemployment rate. As for the rela-
tionship between educational structure and unemployment rate, the proportion of 
the population with junior middle school education (EJ ) has significant negative 
correlation with EMP, which means the expansion of the group with junior middle 
school education will have a detrimental effect to the employment; the proportion 
of the population with higher education and above (EH ) has significantly positive 
correlation with EMP, which means the increase of the groups with higher and 
above education will be beneficial to the promotion of the employment level; but 
the change in the proportion of the population with junior high school and second-
ary specialized school education (ES ) will have no significant effect on the un-
employment rate. At the same time, our results also show that the increase in the 
proportion of the service industry will be beneficial to the growth of employment, 
but the economic growth and the investment tendency will have no significant 
effect on the employment rate, which we think is caused by the capital-intensive 
path of technological development in the growth of China’s economy (especially 
the industrial sector) (Zhang , 2002).

5 Conclusions

In this paper, we separate the influence of education on employment into the influ-
ence of the change in educational structure on employment and the influence of 
the change in educational scale on employment, and then analyzed their respective 
influential factors and transmission mechanisms and established the theoretical 
models. We can deduct from the models that neither the influence of educational 
structure on employment nor the influence of educational scale on employment is 
definite because the relationships between educational structure and employment 
and between educational scale and employment are affected by many factors, 
especially the supply and demand of the labor force market. As the influences of 
the above factors on employment are not completely consistent and that they are 
always changing with economic environments, the relationship between educa-
tional development and employment becomes very complicated and thus can not 
be determined. This conclusion is different from the Human Capital Theory, 
Screening Theory and Job Search Theory. Both the Human Capital Theory and 
the Job Search Theory believe that the relationship between education and 
employment is definite, but the Screening Theory denies the correlation between 
education and employment. Our conclusion confirms the influence of education 
on employment, but we think that this influence is indefinite and will change 
together with economic environments. Having made an empirical test on the 
relationship between the development of education and employment in China, we 
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found that, the relationship between the educational levels of Chinese residents 
and their unemployment rates is an inverted “U” curve, which can be explained 
by the labor-supply structure, the labor-demand structure and the minimum wage 
expectation of laborers with different educational levels. In analyzing the influ-
ence of educational development on employment, the results of the Parameter 
estimation showed that the expansion of educational scale in the present China 
will make a significant impact on the employment level, and that the development 
of education is conducive to the decrease in the unemployment rate. However, as 
for the influence of educational scale on employment, the increase in the propor-
tion of the population with junior middle school education is detrimental to 
the growth in the employment rate, while the development of higher education 
is beneficial to the decrease in the unemployment rate, and the development of 
secondary school education has no significant effect on the employment level.
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