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Abstract. Reducing the urban-rural income gap is an inevitable requirement for
realising the common wealth of all people, and the degree of structural advance-
ment of human capital, as a key factor in income formation, may have an im-
portant impact on the regional urban-rural income gap. Based on China's provin-
cial panel data from 2000 to 2021, this paper conducts an empirical study on the
nonlinear relationship between the development of regional human capital struc-
ture and the urban-rural income gap. Based on the intermediary effect model, this
paper discusses the effect of the upgrading of human capital structure on the in-
come gap between urban and rural areas through the upgrading and rationaliza-
tion of industrial structure.
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1 Introduction

Human capital, as a key element of wealth creation and income formation, plays a crit-
ical and important role in the rural-urban income gap. However, existing studies have
mostly focused on the human capital stock or education level on income disparity, and
less on the link between regional human capital structure and its level of sophistication
and the urban-rural income gap. In fact, as an momentous source of modern economic
growth, human capital structure can directly or indirectly affect regional economic de-
velopment by influencing production, consumption, savings and investment.

In recent decades, China's education has flourished, the education level of urban and
rural residents has generally risen, and the structure of urban and rural human capital
and income patterns have quietly changed. Then, what impact will the above changes
brought about by the advanced human capital structure have on the urban-rural income
gap? How does its impact arise? This paper analyzes the above issues based on the data
of China's provincial expert groups from 2000 to 2021.
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2 Theoretical Analysis and Research Hypothesis

2.1 Advanced Human Capital Structure and the Urban-Rural Income Gap

Much of the current literature discusses the relationship between urban-rural income
gap and the human capital, there are two main views. The first group of views considers
that the ‘universal, non-discriminatory and beneficial’ nature of human capital can give
rural areas a latecomer's advantage between urban and rural areas by ‘promoting em-
ployment and raising incomes’!3. Thus, it plays a role in narrowing the income gap. A
second strand of literature, on the other hand, argues that because of the wider system-
atic differences in factor endowments between urban and rural areas in China, an in-
crease in the level of regional human capital, while it may promote an increase in the
overall regional income level, and it may be amplified by the selective migration of
labor, labor market distortion and the solidification of employment class*©l,

To sum up, human capital level of the region may have both positive and negative
impacts on the income gap between urban and rural areas, and it may not be a simple
linear relationship. During the evolution of regional human capital structure, the urban-
rural income gap may first narrow and then widen. Accordingly, hypothesis 1 is pro-
posed in this paper:

Hypothesis 1: There is a non-linear U shaped relationship between the advanced
level of regional human capital and the urban-rural income gap.

2.2 The Mediating Role of Industrial Structural Upgrading

As the concrete embodiment of the transformation of economic growth mode and de-
velopment mode, industrial structure optimization and upgrading may play a key inter-
mediary role in the influence of regional human capital upgrading on urban-rural in-
come gap.

The optimization of industrial structure is mainly embodied in the two aspects of
industrial structure upgrading and industrial structure rationalization. The advancement
of human capital can provide talent support for the industrial structure, and provide
farmers with more income-generating possibilities while enhancing the efficiency of
agricultural production, thus narrowing the income gap between urban and rural areas!”-
%1, However, on the other hand, when the regional economic foundation and develop-
ment environment are not yet mature, the advanced human capital may also bring about
a mismatch between human capital and industrial structure, not conducive to deepening
the cultivation of advantaged industries and industrial transformation through the divi-
sion of labour, and restricting the technological advancement!'%!, widen the urban-rural
income gap.

In summary, human capital advancement can act on industrial structure upgrading,
which in turn affects the urban-rural income gap, but between the human capital ad-
vancement and industrial structure advancement and rationalisation may be non-linear.
On this basis, this paper puts forward hypothesis 2:

Hypothesis 2: The advanced human capital may affect the urban-rural income gap
through its non-linear effect on the advanced industrial structure and rationalisation.
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3 Model Setup and Data

3.1 Empirical Model Construction

Based on the above analysis, this paper establishes the following empirical econometric
model:

Theil;, = ay + a;Hstruc,® + ayHstrucy, + azCiy + 8; + Ty + uy; €))

In the above equation, the explanatory variable is the urban-rural income gap in year
t of region i; the core explanatory variable is the index of advanced human capital struc-
ture; C;; is the control variable associated with the explained variable, §;, T is a series
of control time and area separately, u;; is the random error term.

3.2 Variable Setting and Measurement Methods

Explained variable: adopts the Thiel index to evaluate the urban-rural income gap,
which is calculated by the formula shown below:
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I;;represents the gross income of region i in period t;P;.represents the gross popula-
tion of region i in period t.

Core explanatory variable: The high-level calculation of human capital structure is
as follows:

Hstruc, = Yi-q X5-y Hjit )

In the above equation, human capital is ranked in order of educational attainment in
five categories: college and above, high school, middle school, primary school, and
illiterate and semi-illiterate, and their weights are setas j =1, ..., 5).

Mediating variable: the ratio of output value of tertiary industry to output value of
secondary industry is used to measure the advanced industrial structure(TS), and the
rationalization of industrial structure is measured by calculating the degree of structural
deviation(Sedv).

Control variables: The level of government expenditure (Gov), measured by the ratio
of government expenditure to the gross domestic product of each province. Level of
foreign development (Open), measured using the ratio of total exports and imports to
GDP for each province. Level of foreign investment (Pdf), measured by the ratio of
total foreign direct investment in each province to gross domestic product.Level of eco-
nomic development (Pgdp), measured using gross domestic product per capita. Rural-
Urban Education Gap (Edur), measured using the ratio of average years of schooling in
urban areas to years of schooling in rural areas.
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3.3 Data Sources

The specific sources of data are as follows: income of urban and rural residents in each
province and city, gross domestic product, value-added of industries are obtained from
the National Bureau of Statistics and the China Statistical Yearbook. The total amount
of imports and exports, deposits of banking financial institutions, government expend-
itures, and the exchange rate of RMB in each province are all from the China Statistical
Yearbook. The years of schooling of urban and rural residents in each province are
obtained from the China Population and Employment Statistical Yearbook.

4 Empirical Analysis

4.1 Scatter Plot of Relevant Data

Figure 1 shows the scatter plot of the index of advanced human capital structure and
the income ratio of urban and rural residents in 31 provinces from 2000 to 2021. From
the figure, It can be found that with the continuous improvement of the advanced human
capital structure, the urban-rural income gap tends to narrow and then expand. And the
relationship between the two is in line with the characteristics of the ‘U’ shaped rela-
tionship.
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Fig. 1. The descriptive statistical graph of the high-grade human capital structure and the ur-
ban-rural income gap.
4.2  Benchmark Regression and Robustness Tests

This paper first uses stepwise regression to test the effect of advanced human capital
structure on the urban-rural income gap, and the relevant results are shown in Table 1.
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Column (1) shows regression results with only core explanatory variables and ex-
plained variables, column (2) shows the regression results with relevant control varia-
bles added.

Meanwhile, column (3) replaces the Thiel Index with the ratio of urban to rural dis-
posable income per capita. In column (4), a new index is used to test the core explana-
tory variables, that is, the vector Angle method is used, and then regression is performed
and Column (5) to avoid reverse causality effects, uses the advanced human capital
structure with a lag of 1 period as an instrumental variable of the current index for the
robustness regression test. The above results show that there is a robust positive U-
shaped relationship between the two.

Table 1. Regression analysis of human capital structure on urban-rural income gap

(1) (2) 3) “4) (5)
Hstruc? 0.0770%**  0.0658***  (.7455%** 0.0790%**
(0.012) (0.010) (0.162) (0.010)
Hstruc -0.4720%**  -0.4066***  -4.500%** -0.5099%**
(0.062) (0.059) (0.873) (0.066)
Hstruc2’ 0.0088**
(0.004)
Hstruc2 -0.291**
(0.138)
Year/Ind Yes Yes Yes Yes
control No Yes Yes Yes
N 682 682 682 682 651
R’ 0.943 0.950 0.732 0.787 0.8035
Kleibergen-
Paap rkgLM T8.T76F

4.3  Analysis of Threshold Effects

Based on the above analyses, it can be seen that the impact of human capital on the
urban-rural income gap may have a U-shaped non-linear effect. In this regard, this pa-
per takes human capital size as well as human capital agglomeration as the threshold
variables to carry out the threshold test. Table 2 Threshold effect test results show that
the threshold values of Hstruc, Ts and Sdev are measured to have only single-threshold
effects, and there are no double-threshold and triple-threshold effects.
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Table 2. The threshold benefit model

. Number F-statistics | threshold 95 per cent confidence in-
variables | of thresh- P-value
value value terval
olds
Hstruc single 116.99 0.0043 0.01 [0.004 0.0047]
Ts single 87.79 0.0179 0.003 [0.0176, 0.0181]
Sdev single 333.8 0.0232 0.012 [0.0222, 0.0235]

4.4  Intermediary Analysis

As shown in Table 3, Column (1) and Column (4) show the empirical regression results
of human capital struct ure advancement affecting industrial structure advancement and
rationalisation, respectively, while Column (2) and Column (5) show the regression
results with urban-rural income gap as the explanatory variable, human capital structure
advancement as the core explanatory variable, and industrial structure advancement and
rationalisation indices as the mediator variables, respectively. In addition, considering
that the impact of industrial structure may have a certain lag, in this paper, the rural-
urban income gap will be delayed for a period before relevant regression, and the re-
gression results are shown in columns (3) and (6), further verifying that industrial struc-
ture optimization has a robust intermediary effect.

Table 3. Intermediate effect test

Advanced industrial structure Rationalisation of industrial structure
Ts Theil Theil Sdev Theil Theil.
€8] (2) 3) Q) ) (6)
Hstruc® 1.247 *** 0.054%**  (0.057**%*  -0.392%*%*  (0.062***  (.068***
(0.074) (0.006) (0.006) (0.877) (0.005) (0.005)
Hstruc -6.977***  .0.338*** (. 35]*** 2. 575%k*  _(383***  _(.409***
(0.425) (0.074) (0.035) (0.505) (0.029) (0.003)
Ts 0.010%**  0.011%***
(0.003) (0.003)
Sdev -0.009***  -0.006***
(0.002) (0.002)
Year/Ind Yes Yes Yes Yes Yes Yes
control Yes Yes Yes Yes Yes Yes
cons 10.521%**  (0.638***  (0.617***  -4879%**  (.697***  (.757***
(0.670) (0.052) (0.053) (0.794) (0.046) (0.046)
N 682 682 651 682 682 651
R? 0.665 0.828 0.816 0.383 0.828 0.814
KHB 19.15% 25.12%

In summary, the empirical results in Table 2 indicate that industrial structure upgrad-
ing plays a mediating role in human capital advancedisation affecting the urban-rural
income gap. In addition, using the nonlinear model KHB mediation effect test method
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to further test, the test results verify the existence of the mediation effect of industrial
structure!''). Among them, the intermediary effect of industrial structure upgrading and
rationalization accounted for 19% and 25% of the total effect respectively.

5 Conclusions

Based on the provincial panel data from 2000 to 2021, this paper empirically studies
the impact of the upgrading of human capital structure on the regional urban-rural in-
come gap and its mechanism. The study shows that the impact of advanced human
capital structure on the urban-rural income gap shows a positive ‘U’ shape. Moreover,
the conclusion is still valid after a series of robustness tests. At the same time, the ad-
vanced industrial structure and rationalisation play a mediating role,and the relationship
between the advanced human capital and the advanced industrial structure and ration-
alisation is positive and inverted, plus the advanced industrial structure tends to widen
the urban-rural income gap, and the advanced industrial structure tends to widen the
urban-rural income gap. In addition, the advanced industrial structure tends to widen
the urban-rural income gap, and the rationalisation of industrial structure tends to curb
the urban-rural income gap. Finally, there is a positive U-shaped relationship between
the core explanatory variable and the explained variable.

To sum up, all regions should, according to the local actual situation and local con-
ditions, formulate scientific and reasonable strategies for improving the level of local
manpower, so as to avoid blindly "robbing people" or blindly pursuing the increase of
the proportion of high-end talents, resulting in further widening of the urban-rural in-
come gap.
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