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An Empirical Study of Economic Growth, Human Capital and Fi-

nancial Development in Qingdao City

Liping KE*
School of Economics, Ocean University of China, Qingdao 266100, China

Abstract Human capital and finance can boost economic growth, and this paper performs an empirical test of economic growth, human capital

and financial level, and finds that there is a long-term stable dynamic equilibrium relationship between the three. Results show that the finance

and human capital in Qingdao City go through six stages (" imbalance-on the verge of imbalance-narrow coordination-primary coordination-inter-

mediate coordination-well coordination" ) , and during the coordination process, human capital significantly lags behind. Therefore, it is neces-

sary to increase human capital, accelerate the coordination between finance and human capital, and further promote the development of econom-

ic level.
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1 Introduction

There are many factors influencing economic growth, and human
capital and financial level are publicly known to play a long-term
role in promoting economic growth. Human capital is an important
source for scientific and technological progress, and it can exert a
long-term impact on economic development. Many regions have
taken positive incentives in order to attract the best talents, such
as providing housing subsidies for many years to graduating
students. At the same time, the level of financial development can
promote the development of new industries, thus raising the em-
ployment rate. According to Okun’s Law, for each additional 2%
of employment rate, GDP will increase by an average of 1% , so it
can accelerate economic development to some extent. In this pa-
per, through the empirical study of the influence of human capital
and financial development on economy, we analyze the quantita-
tive relationship between human capital and financial develop-
ment. Since the regional coordination problems are affected by
many factors and there is a certain degree of diversity, we build
the indicator system to evaluate the coordination between human
capital and economic growth, between financial development and
economic growth at present in Qingdao City, respectively, and

propose realistic improvement measures.

2 Current development of economy, finance and hu-
man capital in Qingdao City

2.1 Economy Judging from the economic aggregate, in recent
years, there has been a steady increase in economic level of Qing-
dao City, and noticeably the proportion of output value of tertiary
industry to GDP has increased continuously. From 2009 to 2011,
the city’s GDP was 485. 387 billion yuan, 566. 619 billion yuan

and 661. 56 billion yuan, respectively, with the annual growth rate
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of 16.74% , 16. 76% and 16. 75% , respectively. In 2009, the
total output value of primary industry was 23. 025 billion yuan, ac-
counting for 4. 7% of GDP; the total output value of secondary in-
dustry was 242.014 billion yuan, accounting for 49.9% of GDP;
the total output value of tertiary industry was 220. 348 billion
yuan, accounting for 45.4% of GDP. In 2010, the total output
value of primary industry was 27.699 billion yuan, accounting for
4.9% of GDP; the total output value of secondary industry was
275. 862 billion yuan, accounting for 48. 7% of GDP; the total
output value of tertiary industry was 263. 058 billion yuan, ac-
counting for 46. 4% of GDP. In 2011, the total output value of
primary industry was 30. 638 billion yuan, accounting for 4. 6% of
GDP; the total output value of secondary industry was 315. 072
billion yuan, accounting for 47.6% of GDP; the total output value
of tertiary industry was 315. 072 billion yuan, accounting for 47.
8% of GDP. As can be seen from Fig. 1, the primary industry
basically grew, the secondary industry was basically stable and the
tertiary industry abnormally grew. The average growth rate of terti-
ary industry in the three years in Qingdao City was 19. 72% ,
while the average growth rate of tertiary industry in China in the
same period was 16. 92% , showing that the economic growth in
Qingdao City was higher than the national average.

2.2 Finance The financial industry continues to grow in Qing-
dao. During 2009 — 2011, the average annual growth rate of de-
posits was 11.08% , and the average annual growth rate of loans
was 12. 55% . At the end of 2011, the balance of savings was
863. 85 billion yuan, an increase of 12.79% , while the balance of
loans was 694. 775 billion yuan, an increase of 18. 03%. The
number of practitioners in financial institutions increased from
41000 in 2009 to 51000 in 2011, with the average annual growth
rate of 7. 55% . However, the organizational system continues to
improve , initially forming the modern financial organization system
with complete functions. As of the end of 2011, there were a total
of 38 banking institutions above the level of branches in Qingdao

City, including 3 policy banks, 5 state-owned joint-stock banks, 9
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joint-stock commercial banks, 9 foreign banks; there were 39 in-
surance companies, including 19 property insurance companies, 1
export credit company, 17 life insurance companies, 1 health in-
surance company, and 1 pension insurance company. However,
the finance is still facing the shortage of professionals, especially

the technical and management personnel.
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Fig.1 GDP and share of output value of various industries in
GDP

2.3 Human capital In recent years, the employment scale in
Qingdao City has continuously expanded. As of 2011, 1810000
million people were employed in the city, 730000 million rural la-
bor forces were transferred, and the registered urban unemploy-
ment rate was less than 2.92% , lower than the national average.
The total regional population increased from 7629161 in 2009 to
7663612 in 2011, with the average annual growth rate of 0. 15% .
The number of students in colleges and universities was 275157 in
2009 and 291453 in 2011, with the average growth rate of
1.94% . The number of labor of the right age was 5138000 in 2008
and 5511800 in 2011, with the average annual growth rate of
2.37% . The number of environmental protection employees in-
creased from 21000 in 2008 to 25000 in 2011, with the average
annual growth rate of 5.98% . The number of resource exploration
employees increased from 24000 in 2008 to 30000 in 2011, with
the average annual growth rate of 7. 72% . The number of labor in
primary, secondary and tertiary industries was 1024000, 2208000
and 1906000 in 2008, respectively; 1060200, 2270800 and
2180800 in 2011, respectively, with the average annual growth
rates of 1.16% , 0.94% and 4.59% , respectively. The number
of labor in three industries and the growth rate trend during 2000
—2010 can be shown in Fig. 2.

3 Empirical study of influence of financial develop-
ment and human capital on economic growth

3.1 Data sources This paper selects the time series data dur-
ing 1988 — 2011 in Qingdao City, uses the number of college
students for every 10000 people as the human capital, uses the
balance of loans as the level of financial development, and uses

the GDP converted by comparable prices to measure the level of e-
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Fig.2 The number of labor in three industries and the growth rate
trend during 2000 —-2010
conomic development. In order to study the elasticity of human
capital and financial development to economic growth, respective-
ly, we take logarithm of the above indicators, respectively. The
data are from Qingdao Statistical Yearbook (2012).
3.2 Unit root test

spurious regression problem, we need to first check the stationarity

For time-series data, in order to avoid

of the series data, namely whether there is a unit root in the se-
ries. In this paper, we use ADF test method to test economy
(LNGDP), financial Development ( LNJR) and human capital
(LNRL). Test results are shown in the following table. According
to the test results, the original series LNGDP, LNJR and LNRL
are all non-stationary series, and after the first order difference,
the derived DLNGDP, DLNJR and DLNRL are all stationary se-
ries, so we can call economic growth, financial development and
human capital the first order integrated series, denoted as GDP ~
I(1), JR~I(1) and RL~I(1), respectively. In order to verify
whether there is a long-term stable equilibrium relationship be-
tween human capital or financial development and economic
growth, there is a need to perform the cointegration test.
3.3 Cointegration test We use the classic EG two-step meth-
od to test LNGDP, LNJR and LNRL, and we first use the least
square method to perform the linear regression of LNGDP, LNJR
and LNRL. The results are shown in Table 2.

In the above table, R’ =0.9949 , corrected R> =0.9944 and
F statistic =1957. 04. The test parameters are significant, and
the regression results are quite good. The regression equation is as
follows -

LNGDP =0. 5785 +0. 8987 x LNJR +0. 0665 x RL.

So the residual series is as follows:

e, =LNGDP, —0. 5785 - 0. 8987 x LNJR, —0. 0665 x RL,.

Then we use ADF method to carry out the stationary test on
the residual series, and the test results can be shown in Table 3.
From the stationary test results on the residual series in Table 3, it
is found that P value of residual series is less than 0.05, so at the
5% significance level, it rejects the null hypothesis with one unit

root, that is, the residual series is stationary, namely et ~1(0).
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Therefore, there is a long-term dynamic equilibrium relationship

Table 1 Unit root test

between LNGDP and LNJR or LNRL.

Variable t value 5% critical value 10% critical value P value Conclusions
LNGDP —1.3446 -3.0207 -2.6504 0.5877 Non-stationary
DLNGDP -3.6660 -3.0207 -2.6504 0.0135 Stationary
LNJR —-1.0684 -3.0005 -2.6422 0.7092 Non-stationary
DLNJR -3.6191 -3.0124 -2.6461 0.0144 Stationary
LNRL -0.5029 -3.0124 —-2.6461 0.8772 Non-stationary
DLNRL —-3.2453 -3.0124 —-2.6461 0.0429 Stationary
Note: Data are derived based on the regression results of Eviews6. 0.

Table 2 Regression results

Variable coefficient Std. Error t-Statistic Prob.

C 0.5786 0.1247 4. 6406 0. 0002

LNJR 0.8987 0.04438 20.0815 0. 0000

LNRL 0. 0665 0.0484 1.3741 0. 0046

Table 3 Unit root test results of residual series

Residuals ¢ statistic 5% critical value 10% critical value P value Conclusion
et —-3.4482 -3.0124 —-2.6461 0. 0206 Stationary

3.4 Granger causality test

namic equilibrium relationship between economic growth and hu-

Although there is a long-term dy-

man capital or financial development, we can not identify which
causes which. The Granger causality test results are shown in Ta-
ble 4. Through the Granger test, when the lag is 3, it is found
that in the case of the null hypothesis " financial development does
not Granger cause economic growth" , P value is 0. 0485, less
than the critical value (0.05) at the 5% significance level, so the
null hypothesis is rejected, and it is believed that financial devel-
opment Granger causes economic growth. Similarly, when the lag

is 4, it is found that in the case of the null hypothesis " human

capital does not Granger cause economic growth", P value is
0.0262, less than the critical value (0.05) at the 5% signifi-
cance level, so the null hypothesis is rejected, and human capital
is believed to Granger cause economic growth. According to the
regression results, it can be concluded that for each additional 1%
of financial level, GDP will increase by an average of 0.8987% ;
for each additional 1% of human capital, GDP will increase by an
average of 0.0665% . So promoting the financial development and
increasing human resources can accelerate economic development

to some extent.

Table 4 Granger causality test on economic growth and financial development or human capital

Null hypothesis Number of samples F statistic P value Conclusion
Financial development does not Granger cause economic growth 19 3.5322 0.0485 Rejected
Human capital does not Granger cause economic growth 18 4.6375 0.0262 Rejected

4 Coordination between financial development and
human capital

From Granger causality test and multiple regression analysis, we
can find that both finance and human capital are important factors
influencing economic growth, so it is necessary to study the coor-
dination between human capital and finance. In this paper, on the
basis of synergetics, financial development and human capital , we
introduce the coordinated development model to objectively assess
the coordination between financial development and human capital
in Qingdao City.

4.1 Building of indicator system The financial sub-system is
divided into two primary indicators (financial scale and financial

efficiency). The financial scale is divided into three secondary in-

dicators (deposits of financial institutions, employees of financial
institutions, and loan balance of financial institutions), and the
financial efficiency is divided into four secondary indicators ( pre-
miums/GDP, savings rate, proportion of medium-term and long-
term loans and per capita GDP). The human capital sub-system is
divided into four primary indicators ( population system structure,
population-environment system structure, population-resource sys-
tem structure, and population-society-economy system structure ).
The population system structure includes three secondary indica-
tors (number of labor of the right age, natural population growth
rate and number of environmental protection practitioners). The
population-resource system structure includes one secondary indi-

cator (number of resource exploration practitioners). The popula-
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tion-environment system structure contains one secondary indicator
(‘environmental protection practitioners). The population-society-

economy structure includes three secondary indicators ( number of

labor in primary industry, number of labor in secondary industry

and number of labor in tertiary industry).
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Fig.3 The indicator system for the coordination between financial development and human capital

Table 5 Units of and weights of secondary indicators

Secondary indicators Units Weights
Deposits of financial institutions 10* yuan 0.172
Employees of financial institutions x 10 0.024
Loan balance of financial institutions 10* yuan 0.148
Premiums/GDP % 0.007
Savings rate % 0.024
Proportion of medium-term and long-term loans yuan 0.069
Per capita GDP yuan 0.096
Number of labor of the right age 0.005
Natural population growth rate % 0.165
Environmental protection practitioners 0.046
Number of resource exploration practitioners 0.203
Number of labor in primary industry 0.008
Number of labor in secondary industry 0.014
Number of labor in tertiary industry 0.177

Note: The data are calculated based on entropy method.

4.2 Data processing The data selected for the coordination
study are the time-series data during 2000 — 2011. We need to

first normalize the raw data and perform the dimensionless process-

ing on the indicators. The specific steps are as follows
(1) Assuming the original series has m rows and n columns,

the original data can form a matrix X = (x) where m is the

mxn 9
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time axis and n is the number of indicators.

(ii) The formula Y

xn =X/ él x,, is used to normalize the
original data. After normalization of the above series, we further
determine the indicator weight. Before determining weight, we
calculate the entropy of indicator n. We can use the formula E, =

l m . .
“Inm > Y, X LNY, to calculate the entropy of indicator n, use
n mi=1

the formula U, =1 — E,, to further determine the information utility

coefficient of indicator n, and finally use the formula f, = Un/ é
U;. The units of various indicators and corresponding weights are
shown in Table 5.

The coordination degree is an important concept in the syner-
gistic theory. In this paper, we choose the coordination degree
calculation formula developed by Yang Shihong in Urban Ecologi-
cal and Environmental Science (2011) to reflect the coordination
between human capital and level of financial development. It is

calculated as follows

__xXy
X+y 2
5

comprehensive level of financial development and comprehensive

], where x and y represent the

level of human capital, respectively; C, is the coefficient of varia-

tion (the smaller the value, the higher the level of coordination).

According to the above formula, it is found that if C, is smaller, C
XXy

=———— will be bigger and better, so we can build the coordi-
5
2

Table 6 Comprehensive level of financial development and human capital in

XXy
. This coordina-

nation degree model as follows: C = [ <x + Z)Z
2

tion degree can reflect the status of coordination between financial
development and human capital, but it does not interrelate the
overall level of the two, so it is necessary to introduce the integrat-

ed development model of coordination degree. The specific form is

as follows: D = /Cx (ax +by) , where ax + by is the linear
combination of financial development and human capital ; a and b
are called the additional factors of influence of financial develop-
ment and human capital on economy, respectively, and the greater
the value, the higher the degree of influence, but the value is not
equal to elasticity. Both the financial development and human
capital have a great impact on economy, but the degree of impact
is different. From the previous regression equation, it can be
found that financial development has a great impact on economy,
so let the weight @ =0. 6, b =0. 4. The greater the value of D, the
higher the degree of coordination.

4.3 Analysis of the coordination between financial develop-
ment and human capital  According to the entropy calculation
steps, based on the weights of various indicators, we use the
weighted average method to calculate the comprehensive level of
financial development and human capital, respectively. The cal-

culation results are as follows:

Qingdao City

Year 2000 2001 2002 2003 2004 2005
X 0.1793 0.1899 0.2319 0.2675 0.3187 0.3514
Y 0.1658 0.1762 0.1920 0.2319 0.3379 0.564
Year 2006 2007 2008 2009 2010 2011
X 0.4127 0.4792 0.5589 0.6516 0. 8084 0.9593
Y 0.5801 0.4612 0.6159 0.4392 0.4100 0.4184
The grading of degree of coordinated development is as fol- pace of coordinated development was good; during 2010 - 2011,
lows the pace of coordinated development was the best. Through the

According to the degree of coordination between the level of
financial development and human capital in Qingdao City and the
grading of coordination, we get the coordination between financial
development and human capital during 2000 — 2011, and the lag is
compared according to the comprehensive level of development.
The specific results are shown in Table 8. According to the coordi-
nation level , the coordination between the level of financial devel-
opment and human capital in Qingdao City is divided into six sta-
ges: 2000 —2002 (uncoordinated) ; 2003 —2004 (on the verge of
imbalance ) ; 2005 — 2006 ( barely coordinated ) ; 2007 - 2009
(preliminarily coordinated ) ; 2010 ( moderately coordinated ) ;
from 2011 (well coordinated). During 2000 — 2002, the pace of
coordinated development was common; during 2003 — 2009, the

study on the coordination between the level of financial develop-
ment and human capital in Qingdao City, it is found that the coor-
dination went through five stages (human lag-financial lag-human
lag-financial lag-human lag). During 2000 — 2003, the human
capital development always lagged behind the financial develop-
ment, and went through the process of " uncoordinated- on the
verge of imbalance" ; during 2005 —2009, the coordinated devel-
opment shifted from barely coordinated to preliminarily coordina-
ted, and the human capital started to have the trend of exceeding
financial development; during 2009 —2011, the financial develop-
ment was accelerated, from preliminarily coordinated to well coor-
dinated, indicating that the financial development was healthy and

rapid.
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Table 7 The grading of degree of coordinated development

Degree of coordinated

0-0.39 0.40 -0.49 0.50 -0.59 0.60 -0.69
development
Coordination level Uncoordinated On the verge of imbalance Barely coordinated Preliminarily coordinated
Degree of coordinated development — 0.70 —0.79 0.80-0.89 0.90 -1

Coordination level Moderately coordinated

Well coordinated

Excellently coordinated

Table 8 The level of coordination between financial development and human capital in Qingdao City

Year Degree of coordinated development Coordination level Coordination type
2000 0.1317 Uncoordinated Human lag
2001 0.1583 Uncoordinated Human lag
2002 0.2127 Uncoordinated Human lag
2003 0.4391 On the verge of imbalance Human lag
2004 0.4792 On the verge of imbalance Financial lag
2005 0.5624 Barely coordinated Financial lag
2006 0.5588 Barely coordinated Financial lag
2007 0.6159 Preliminarily coordinated Human lag
2008 0.6352 Preliminarily coordinated Financial lag
2009 0.6516 Preliminarily coordinated Human lag
2010 0.7154 Moderately coordinated Human lag
2011 0. 8086 Well coordinated Human lag

5 Conclusions and recommendations

Financial development and human capital have a significant impact
on the economic growth, and the elasticity of impact factors is
0.8987 (financial development) and 0. 0665 (human capital ) ,
respectively. Improving the level of financial development and hu-
man capital will play a role in boosting the economy. Through the
cointegration test, it is found that there is a long-term stable dy-
namic equilibrium relationship among the level of financial devel-
opment, human capital and economic level. Through the Granger
causality test, it is found that both financial development and hu-
man capital Granger cause economic growth. The coordination be-
tween financial development and human capital in Qingdao City is
going good, however, the human lag is still serious, indicating
that the quantity and quality of excellent talents to some extent af-
fect the human capital, and thus affect the economic growth. To
further enhance the level of coordination between finance and hu-
man capital, the relevant departments of Qingdao City need to
strengthen the talent training, increase funding for education and
technology, offer housing and living subsidies for excellent tal-
ents, and increase the number of research institutions, which can
improve the level of coordination between finance and human cap-

ital, thus speeding up economic development.
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