X4

Modern Economy, 2021, 12, 1463-1485

X/

““ gcelse;];;gﬁ https://www.scirp.c')rg/journal/me
94% Publishing ISSN Online: 2152-7261

@,

ISSN Print: 2152-7245

The Impact of Technological Innovation and
Industrial Structure Upgrading on New
Urbanization: An Empirical Analysis Based
on Panel Quantile Regression

Lingfang Weil, Haomin Zhang!2*, Yu Zhang!

!School of Science, Guilin University of Technology, Guilin, China
*Guangxi Colleges and Universities Key Laboratory of Applied Statistics, Guilin University of Technology, Guilin, China

Email: *zhanghm@glut.edu.cn

How to cite this paper: Wei, L. F., Zhang,
H. M., & Zhang, Y. (2021). The Impact of
Technological Innovation and Industrial
Structure Upgrading on New Urbanization:
An Empirical Analysis Based on Panel Quan-
tile Regression. Modern Economy, 12, 1463-
1485.
https://doi.org/10.4236/me.2021.1210075

Received: September 5, 2021
Accepted: October 25, 2021
Published: October 28, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

(OMONMY Oper Acces |

Abstract

For China, new urbanization is the inevitable direction of economic trans-
formation and modernization. Technological innovation and industrial struc-
ture upgrading are the main ways to promote new urbanization. It is a mea-
ningful question of how the technological innovation and the upgrading of
industrial structure affect the new urbanization. Based on the panel data of 30
provincial administrative units except Tibet in Mainland of China in 2010-2018,
the paper builds a panel quantile regression model to explore the intensity of
the impact of technological innovation and industrial upgrading on new ur-
banization. The empirical results show that technological innovation has a
significant positive impact on new urbanization, when new urbanization changes
from the low quintile to the high quintile, the marginal impact of technologi-
cal innovation on the new urbanization changes from 0.6744 to 0.5983. Be-
sides, the marginal impact of industrial structure upgrading on new urbani-
zation changes from 0.1166 to 0.1843. Industrial upgrading can promote sig-
nificantly the development of new urbanization in 0.3 - 0.9 quantiles, but the
effect is not obvious in the 0.1 - 0.2 quantiles.

Keywords

Technological Innovation, Industrial Structure Upgrading, New
Urbanization, Quantile Regression

1. Introduction

The urbanization of a country is the process of its rural population transferring
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to the city. With the development of China’s economy, the gap between the level
of urbanization and that of developed countries is narrowing. In 1978, China’s
urbanization rate was only 17.92%. By 2019, about 848.43 million people lived in
urban areas. The percentage of permanent urban residents reached 60.06%. This
means that urbanization has entered a stage of rapid development. The devel-
opment of urbanization has absorbed a large number of rural populations to
non-agricultural sector employment, which has promoted China’s economic
growth, and also improved the living standards of urban and rural residents.
However, in the process of urbanization development, there are many serious
problems (Guan et al., 2018), such as urbanization of population lags behind
that of land due to the rapid expansion of urban scale. The social security system
is not sound, and the ecological environment is seriously polluted, etc. To solve
these problems, China has put forward the concept of new urbanization.

Different from the previous development model, the new urbanization is not
simply to expand the scale of the city, but more emphasis on people-oriented. By
improving the level of education, public health, social security and employment
services, a more equitable social system will be established (Chen et al., 2019). At
present, China’s economic structure is facing transformation and upgrading.
The mode of economic growth needs to take industrial upgrading as the goal,
and the direction of economic progress must shift from scale expansion to
structural upgrading and change from factor-driven and investment-driven to
innovation-driven. Through upgrading the industrial structure, increasing em-
ployment opportunities, the transformation of urbanization development mode
will be promoted and the sustainable development of urban and rural areas will
be realized. At the same time, technological innovation can promote the up-
grading of industrial structure and improve productivity. As the most active
factor of productivity, science and technology play an increasingly important
role in promoting social development. Therefore, it is worth to study how scien-
tific and technological innovation and industrial upgrading impact the develop-
ment of new urbanization.

Based on the above introduction, this paper aims to investigate the impact of
technological innovation and industrial structure upgrading on new urbaniza-
tion in the 30 provincial administrative units except Tibet in Mainland of China
from 2010 to 2018. The main contributions of this study are as follows: 1) It sys-
tematically analyzes the influence mechanism of technological innovation and
industrial structure upgrading on the new urbanization, which provides a clearer
perspective for the study of new urbanization. 2) Most previous studies ignore
the heterogeneity of the impact of technological innovation and industrial struc-
ture upgrading on new urbanization, which will lead to deviation in the conclu-
sion. To overcome this shortcoming, panel quantile regression method is used to
explore the potential heterogeneity. 3) The existing literature usually uses a sin-
gle indicator to measure the new urbanization. Although some scholars have
used multiple indicators such as demographic, economic, and social for com-

prehensive measurement, few studies take into account the ecological environ-
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ment and urban-rural integration. In addition, this study also has some limita-
tions: a) There are some limitations in the selection of indicators. Technological
innovation is a complex system, involving multiple indicators, and a large amount
of data cannot be available. We only selected several representative indicators,
but does not fully consider the whole process of scientific and technological in-
novation, which may affect the empirical results. b) This study only examines
the relationship between technological innovation and new urbanization, indus-
trial structure and new urbanization, without considering the interactive rela-
tionship among the three. Therefore, intermediary effects can be added for fur-
ther analysis to make the research results more comprehensive and complete.
The rest of this paper is organized as follows: Section 2 provides a review of
the literature. Section 3 describes the data sources and analysis methods. Section
4 presents the empirical research results. Section 5 contains the conclusions and

suggestions.

2. Literature View

2.1. The Impact of Industrial Structure Upgrading on New
Urbanization

Regarding the impact of industrial structure upgrading on new urbanization,
some scholars believe that industrial structure upgrading can promote the de-
velopment of new urbanization. (Bertinelli & Strobl, 2007) studied the relation-
ship between industry and urbanization, and pointed out that urbanization is
closely linked to secondary and tertiary industries, which have promoted the
growth of the provincial economy and the upgrading of industrial structure.
Meanwhile, industrial upgrading also promotes urban development through la-
bor transfer. (Davis & Henderson, 2003) discussed the interaction between in-
dustrial structure and urbanization, and thought that primary industry cannot
always be the leading industry of a country or region. In the future, the second-
ary or tertiary industry will play a principal role. In the process of industrial
transformation, the labor force shifted from rural areas to cities, which pro-
moted the development of cities, which promoted the development of cities.
(Murakami, 2015) concluded that in the period of rapid economic growth in Ja-
pan, industrialization attracted a large number of migrants, which promoted the
process of urbanization. (Wang et al., 2021) based on the panel data of China
from 2003 to 2017, a vector autoregressive model and a panel threshold model
were established. It is noted that modern urbanization and industrial upgrading
have mutually promoting effects, and urbanization has a greater role in promot-
ing the upgrading of industrial structure. (Song & Zhu, 2020) studied the spa-
tial-temporal pattern and driving forces of urbanization in China’s border areas,
and found that transportation and industry are important driving forces of ur-
banization in border areas. (Gan et al., 2020) based on the empirical analysis of
18 cities in Sichuan Province, it is found that the integration of urban and rural

industries is the key factor influencing the development of urbanization. (Zou et
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al., 2016) combined urbanization the three industries, and a P-VAR model was
built. It found that the urbanization and service industry have a two-way inte-

gration effect.

2.2. The Impact of Technological Innovation on New Urbanization

With the development of urbanization, the literature has extensively studied the
impact of technological innovation on urbanization. Using cross-country panel
data from 1960 to 1990, (Carlino et al., 2007) confirmed that there is a close rela-
tionship among the urbanization, patent intensity and employment density in
the United States. A similar conclusion was also proposed by (Trip, 2013), who
pointed out that technological innovation is one of the important approaches to
urban development. The findings of (Andersson et al., 2009) suggested that
through guiding the distribution of higher education resources in Sweden, stu-
dents’ creativity and regional productivity were stimulated, which influenced the
development of urban areas. The results of (Zhang et al., 2018) believed that
technological innovation is an essential driving force for urban economic
growth, but science and technology do not always play green attributes. Result-
ing from the influence of various factors such as urban industrial structure, ur-
ban ecology may be improved or destroyed. The empirical investigation by (Wu
et al., 2016) affirmed that secondary and tertiary industries and technological
progress are the two main factors influencing the urbanization of Baotou City,
and the urban expansion was affected by the integration of technology and in-
dustry. A recent study by (Li & Li, 2020) stated that economic development in
the Pearl River Delta region has shifted from factor-driven to innovation-driven,
and new job opportunities are created by automation and technological progress,
which will become a key driving force for China’s urbanization. Based on the
comprehensive index system of new urbanization and technological innovation,
(Shang et al., 2018) established regression analysis to prove that there is a
long-term balanced positive relationship between technological innovation and
new urbanization in Shaanxi Province. It is argued that the problems left behind
by the process of urbanization can be solved by technological innovation.

The existing literature has revealed that the industrial structure upgrading and
technological innovation can effectively promote the development of new urba-
nization, but they usually use a single indicator to measure the new urbaniza-
tion. Although some scholars use multiple indicators such as population, econ-
omy and society for comprehensive measurement, there are few studies take into

account the ecological environment and urban-rural integration.

3. Data Source and Methods
3.1. Variable Description and Index Calculation

1) Explained variable. The explained variable is the comprehensive measure
value of new urbanization (urb). Traditional urbanization is usually expressed by

population urbanization or land urbanization, while new urbanization focuses
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more on sustainable development, which requires coordinated and green devel-

opment between urban and rural areas. Based on the summary of the existing li-

terature, this paper constructs an evaluation index system from five dimensions:

demographic, economic, social, ecological environment and urban-rural inte-

gration, as demonstrated in Table 1.

Since the new urbanization evaluation system contains multi-dimensional in-

dicators, subjective assignment may cause evaluation errors. We adopt a more

objective entropy method to measure the variables. The specific steps are as fol-

lowing.

Table 1. The evaluation index system of new urbanization.

Target layer Factor layer Indicator layer Weight
Urbanization rate of population (%) + 0.062
Urb lation densit
rban popula 1or41 ensity . 0.066
New urbanization (Person/square kilometer)
of the population  Employment proportion of . 0.041
secondary and tertiary industries (%) ’
Unemployment rate in urban (%) - 0.083
Per capita GDP (yuan) + 0.024
o Proportion of output value of
New urbanization L. . + 0.095
R secondary and tertiary industries (%)
of the economic
A f 1 i
verage w.age of employees in . 0.108
Urban Units (yuan)
Built-up area (Square kilometers) + 0.042
Road area per capita (square meter) + 0.047
New urbanization Health professionals per 1000 . 0163
Level of new of the social people (person)
urbanization Number of urban employees
participating in basic endowment + 0.053
insurance (ten thousand person)
Park it
ark green area per capita . 0.023
(Square meter)
Green coverage rate of built-up
New urbanization  ,req (%) + 0.019
of the ecological
environment Harmless treatment rate of . 0.055
domestic garbage (%) ’
P ti t
roPor ion spent on . . 0.063
environmental protection (%)
Income comparison of urban and
. - 0.03
rural residents (rural = 1)
Urban-rural
integration Consumption expenditure
comparison of urban and rural - 0.025
residents (rural = 1)
Note: “+” indicates that the indicator is a positive indicator, and “~” indicates that the indicator is a nega-
tive indicator.
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In the first step, due to the different dimensions of the data, it is necessary to
standardize the data before calculating the comprehensive index. In this paper,
the range transformation method is used to standardize the index. The specific
calculation method for positive indicators is

x; —mln(xl./.)

N () min(x,) W

The specific calculation method for negative indicators is

~ max(x;./.)—xl./.
Xy = max(x[j)—min(xl.j) ' @)

g b
minimum value of the jth indicator in the #th province, and max(xy.) is the

Here, x; is the value of the jth indicator of the #th province, min(x..) is the

maximum value of the jth index in the th province.
The second step is to calculate the proportion of the ith province under the jth

index:

P =—" (3)

The third step is to calculate the entropy value of the jth index:
H,=—(Inn)" > P,in(B,).H, €[0,1]. (4)
i=1

The fourth step is to calculate the information entropy redundancy of the jth

index:

D,=1-H,. (5)

The fifth step is to calculate the weight of the jth index:

wo=—2"_. (6)

The sixth step is to calculate the composite measure for each province:

Z;= ; W, X, )

According to the entropy method calculation steps, new urbanization com-
prehensive measurement index in the 30 provinces from 2010 to 2018 can be
calculated. The results are shown in Table 2.

As can be seen from Table 2, at the beginning of the examination period, new
urbanization was relatively low in every region, with most provinces in the 0.1 -
0.2 range. There were eight region’s composite index higher than 0.3 namely
Beijing, Tianjin, Liaoning, Shanghai, Jiangsu, Zhejiang, Shandong, and Guang-
dong. In 2018, the new urbanization level of the various provinces has improved,

among which Beijing and Guangdong have reached more than 0.6, and other
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Table 2. The new urbanization comprehensive index in the 30 provinces from 2010 to

2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 0.451 0479  0.488 0.537 0.554 0.566 0.587 0.618  0.637
Tianjin 0.341 0.37 0.384 0412 0416 0433 0446 0487 0455
Hubei 0.279  0.289 0.306 0327 0.349 0374 0.381 0.412  0.439
Shanxi 0.25 0.266  0.284 0.31 0.321 0.325 0.34 0.353  0.375

Inner Mongolia 0.243  0.267  0.298 0.32 0.355 0.374 0.383  0.384 0.39
Liaoning 0.301 0315 0333 0356 0365 0.376 0.35 0.377  0.379
Jilin 0.228  0.264  0.281 0.302  0.328 0.333  0.332 0.329  0.342
Heilongjiang 0.284 0.3 0.307  0.317 0.319  0.341 0.34 0.365  0.371
Shanghai 0.365  0.403 0.41 0.426  0.429 0443 0462 0494 0.526

Jiangsu 0.416  0.441 0464 0.493 0.513 0536 0.553  0.575 0.593
Zhejiang 0.378  0.399 0.42 0.446  0.468  0.482  0.494 0.52 0.542
Anhui 0.226  0.256  0.275 0.298  0.323 0.34 0.354  0.388  0.421
Fujian 0.265 0.287 0312 0.332 0352 0.369 0.387 0.41 0.447
Jiangxi 0.281 0.298  0.321 0.327  0.335 0.351 0.373  0.396  0.415

Shandong 0.366  0.388  0.418 0.453 0.465 0485 0.501 0.52 0.529

Henan 0.265  0.279 0303 0316 0.342 0364 0.388 0.418  0.452
Hubei 0.24 0.256  0.279 0308 0.334 0359 0376 0.394 0.434
Hunan 0.222  0.232  0.253 0.27 0.292 0307 0325 0.344 0.371

Guangdong 0476  0.514  0.541 0.572  0.603  0.629 0.655 0.674  0.695
Guangxi 0.166  0.186  0.203 0.217  0.248 0.273  0.287  0.315  0.338
Hainan 0.206  0.271 0.263  0.276  0.289  0.295 0.305 0.318  0.342

Chongging 0.231 0.279 0309 0316 0.328 0.346 0359 0.383 0417

Sichuan 0.231 0.252 0.28 0.299 0319 0322 0356 0.384  0.423
Guizhou 0.122  0.138 0.166 0.198 0.216 0.237 0269 0.289 0.314
Yunnan 0.166  0.183 0.2 0.188  0.225  0.236 0.27 0.291 0.309
Shaanxi 0.254 0.285 0.299 0317 0.338 0.337 0349 0375 0.396
Gansu 0.163  0.184 0.204 0.227 0249 0.266 0.28 0.304 0.31
Qinghai 0.183  0.213  0.233 0.26 0.265 0.285  0.294 0.31 0.329
Ningxia 0.227  0.229 0.24 0.265 0295 0306 0317 0.347  0.369
Xinjiang 0.238  0.252 0.26 0.279  0.303  0.299  0.321 0.334  0.364

provinces have reached above 0.3. Generally speaking, as time goes by, the new
urbanization in each province has shown an increasing trend year by year.

2) Core explanatory variables. The core explanatory variables are technolo-
gical innovation (tech) and industrial structure upgrading (indus). Technologi-
cal innovation is a hybrid product of discovery, production, and application. To
fully reflect the level of scientific and technological innovation (Kijek & Kijek,
2010), this paper constructs an evaluation system from four aspects: technologi-

cal environment, input, output and market application, as showed in Table 3.
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Table 3. The evaluation index system of technological innovation.

Target layer Factor layer Indicator layer Weight
Proportion of technology expenditure
Technological i i 0.074
g in local fiscal expenditure (%)
innovation
environment Average number of college students . 0.034
per 100,000 population (person) ’
Full-time equivalent of R&D
personnel (Person-year)/regional + 0.114
population
R&D input intensity (%) + 0.073
Technological Expenditures for new product
Innovation development of enterprises above N 0.065
Investment designated size (ten thousand ’
yuan)/regional GDP
Level of .
. Internal expenditure of R&D funds
technological o ]
. : in high-tech industry (ten thousand + 0.091
innovation i
yuan)/regional GDP
Valid number of three patents
. . . + 0.163
ieces)/regional population
(pieces)/regional populat
Technological
innovation output Scientific papers published by
colleges and Universities + 0.099
(pieces)/Number of students
Technology market turnover (ten
: + 0.226
. thousand yuan)/regional GDP
Technological
innovation Sales revenue of new products of
transformation . . .
bili industrial enterprises above . 0.06
ability designated size (ten thousand ’
yuan)/regional GDP
Note: “+” indicates that the indicator is a positive indicator, and “~” indicates that the indicator is a nega-

tive indicator.

According to formulas (1) to (7), the comprehensive measurement value of
technological innovation in the30 provinces from 2010 to 2018 is obtained, and
is presented in Table A1. With the growth of years, the ranking of technological
innovation among provinces has changed little. In this paper, only the average
value of technological innovation indicators from 2010 to 2018 is given, and its
spatial distribution is shown in Figure 1.

As can be noted from Figure 1, the highest average technology innovation
index ranking is Beijing, which is 0.719, followed by Shanghai, which is 0.463.
The average measure of technological innovation in Guangdong, Jiangsu, Tian-
jin and Zhejiang is between 0.2 - 0.3. In addition, there are ten regions between
0.1 and 0.2, and fourteen areas are below 0.1. From the Figure 1, we can know
that in developed regions its technological innovation level is quite high, such as
Beijing, Shanghai and Guangdong. In underdeveloped areas, the level of tech-

nological innovation is also relatively low, such as Hainan, Xinjiang. On the
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Figure 1. Spatial distribution of the average index of technological innovation in the 30 provinces from 2010
to 2018.

whole, there are obvious differences in the technological innovation levels among
different provinces, and it has noticeable convergence characteristics with re-
gional economic development.

Industrial structure upgrading refers to the adjustment of industrial structure
from low-level to high-level forms. It is manifests that the proportion of the
primary industrial output value is gradually decreasing, while the proportion of
the tertiary industry is rising. Considering that the industrial structure upgrad-
ing is not only the change of a single industry, but also a complex process of the
three industries common change. Therefore, based on Wang’s practice (Yu &

Wang, 2021), industrial structure upgrading coefficient is used to reflect the
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overall upgrading among the three industries, and its expression is

indusziq[xi:ql><1+q2><2+q3><3. (8)
i=1

Here g, represents the ratio of the added value of the industry 7 to the total
output value. The closer the industrial upgrading coefficient is to 3, the higher
the industrial structure upgrading level is. On the contrary, the smaller the in-
dex, the lower the industrial structure.

According to the formula (8), Industrial structure upgrading coefficient in the
30 provinces from 2010 to 2018 can be acquired, it is listed in Table A2. The av-
erage values are shown in Table 4. It can be seen that the industrial structure
upgrading in Beijing, Shanghai, and Tianjin is relatively high, while in Guangxi
and Qinghai is relatively low.

3) Control variables. a) Government welfare fiscal expenditure (gov). Gov-
ernment finance welfare expenditures play an important role in the development
of urbanization. To promote urbanization, it is necessary for the government to
improve a series of residents’ welfare such as social welfare, medical and health
care, and education. And ensure that migrant workers can equally enjoy basic
public services and social welfare. Therefore, government welfare expenditure is
represented by the ratio of the total expenditure on education, medical and
health, culture, and social security in the fiscal expenditure. b) Human capital
stock (hr). The more human capital there is, the better the urbanization devel-

opment in a region will be. Referring to Lee’s method (Lee and Lee, 2016), the

Table 4. The average coefficient of industrial structure upgrading in the 30 provinces.

Province Level Rank Province Level Rank
Beijing 2.79 1 Inner Mongolia 2.34 16
Shanghai 2.66 2 Sichuan 2.33 17
Tianjin 2.52 3 Hainan 2.32 18
Guangdong 2.47 4 Heilongjiang 2.32 19
Zhejiang 2.45 5 Jilin 2.31 20
Shanxi 2.44 6 Shaanxi 2.31 21
Jiangsu 2.43 7 Hebei 2.31 22
Chongging 2.42 8 Guizhou 2.31 23
Liaoning 2.38 9 Yunnan 2.3 24
Shandong 2.38 10 Jiangxi 2.3 25
Ningxia 2.37 11 Henan 2.3 26
Hunan 2.36 12 Xinjiang 2.29 27
Gansu 2.36 13 Anhui 2.29 28
Hubei 2.35 14 Guangxi 2.25 29
Fujian 2.34 15 Qinghai 2.1 30

DOI: 10.4236/me.2021.1210075

1472 Modern Economy


https://doi.org/10.4236/me.2021.1210075

L. F. Wei et al.

average years of education is used to indicate human capital. The specific for-

mula is as following:

__ primary x 6 + junior x 9 +senior x 12 + college x16

hr 9

population

c) Foreign trade is an inexhaustible driving force for good economic opera-
tion. Trade opening can promote regional industrial upgrading, increase em-
ployment, and indirectly promote the development of new urbanization. In this
paper, the ratio of total import and export to GDP is used to represent trade
openness. d) Financial development efficiency (fin). Due to the financial funds
of local governments are limited, which is difficult to meet the long-term devel-
opment of new urbanization. Correspondingly, financial investment can provide
support for the urbanization development. Referring to Lv’s method (Lv et al,,
2021), the loan-to-deposit ratio of financial institutions is used to express the fi-

nancial development efficiency

3.2. Data Sources

Our research objects are the 30 provinces in China from 2010 to 2018 (excluding
Tibet, Hong Kong, Macao and Taiwan). The raw data are available from the
China Statistical Yearbook, China Population and Employment Statistical Year-
book, China Science and Technology Statistical Yearbook. Table 5 reports the

descriptive statistics of all variables.

3.3. Methods

The classical regression model only describes the average situation, while the
quantile regression method can comprehensively describes the effects of differ-
ent levels. Therefore, based on a panel quantile regression model, this paper
examines the impact of technological innovation and industrial upgrading on
new urbanization. Quantile regression was first proposed by (Koenker & Bassett,
1978). Later (Koenker, 2004) combined the quantile with econometric theory
and applied it to panel data. The quantile model is defined as following.

Suppose Y is a continuous random variable and its distribution function is

Table 5. Summary statistics.

Variables Mean Std. Dev Min Max Obs
urb 0.3479 0.1036 0.1218 0.6945 270
tech 0.1691 0.1520 0.0338 0.8389 270

indus 2.3472 0.1406 1.8700 2.8060 270
gov 0.3838 0.0373 0.2781 0.4943 270
hr 9.1539 0.8718 7.3360 12.5761 270
trad 0.2782 0.3191 0.0170 1.5293 270
fin 0.7476 0.1317 0.4085 1.1438 270
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F(y)=P(Y<y), Thenthe r quantile of Yis definedas: F(y,)=P(Y <7).

The quantile regression is expressed as follows:
ve (%) = xip (10)

where, [ is the regression coefficient of quantile 7, its parameter estimation

can be calculated as following:

n

n}insz’f_xi,ﬂr +Z(1_T)|yi_xi,ﬂz (11)
Based on the above analysis, we specify the following function:
urb, = a, + aytech, + ayindus, + Y a X, + i, (12)

where 7 and ¢ refer to province and year, urb, stands for the level of regional
new urbanization, fech,,indus, represent the technological innovation and in-

dustrial structure upgrading respectively, x, is other control variables, u,

it

denotes the random disturbance term.

4. Empirical Results

4.1. Static Panel Regression and Quantile Regression Results

Under different development stages of new urbanization, technological innova-
tion and industrial structure upgrading have different impacts on new urbaniza-
tion. We first used ordinary panel regression, and then used quantile regression
method for analysis. In order to determine whether it is a fixed effect or a ran-
dom effect model, it is necessary to perform the Hausman test. As the results re-
veal that the P value is 0.000, so the fixed effects model is more appropriate. To
provide a complete picture of different quantiles, nine quantiles (0.1 - 0.9) are
selected for analysis. The results of ordinary panel regression and quantile re-
gression are summarized in Table 6, and the trends of explanatory variable coef-
ficients at each quantile are depicted in Figure 2.

In the fixed effect regression results in Table 6, technological innovation and
industrial structure upgrading coefficients are positive, at 0.6360 and 0.1506 re-
spectively. They have a significant effect on new urbanization at the 5% statistic-
al level. Obviously, technological innovation and industrial structure upgrading
have a significant role in promoting regional new urbanization. Technological
innovation and industrial structure increase every 1%, the new urbanization will
increase 0.6360% and 0.1506% accordingly. Among the control variables, the
coefficients of government welfare expenditure, human capital and financial de-
velopment are significantly positive, indicating that all these variables contribute
to the development of new urbanization.

From the quantile regression results and Figure 2, technological innovation
coefficients are significantly positive at 0.1 to 0.9 quantiles. This indicates that
technology investment can effectively promote the new urbanization. Ob-
serving the relationship between technological innovation and new urbaniza-

tion, it is found that as the new urbanization increases, the impact of technological
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Table 6. Results of FE and panel quantile regression.

Variable tech indus gov hr trad fin hausman

0.6360***  0.1506** 0.1755*%  0.0473*** 0.0023 0.1816***  63.93***

r (0.0652)  (0.0602)  (0.1035)  (0.0080)  (0.0201)  (0.0385)
0.6744%*  0.1166 0.0734  0.0605***  0.0095  0.1668**

o (0.1034)  (0.1098)  (0.1794)  (0.0136)  (0.0363)  (0.0704)
0.6606**  0.1288 0.1102  0.0557**  0.0069  0.1721%*

o2 (0.784)  (0.0832)  (0.1360)  (0.0103)  (0.0275)  (0.0534)
0.6536**  0.1350*  0.1285  0.0533°*  0.0056  0.1748*%*

03 (0.0680)  (0.0722)  (0.1181)  (0.0090)  (0.0239)  (0.0463)
0.6464*  0.1414**  0.1478  0.0509°**  0.0042  0.1776*%*

o (0.0597)  (0.0634)  (0.1037)  (0.0079)  (0.0209)  (0.0406)
0.6366*  0.1501**  0.1738*  0.0474**  0.0024  0.1813***

QR 05

(0.0548)  (0.0581)  (0.0952)  (0.0072)  (0.0192)  (0.0372)
0.6271%  0.1585%*  0.1993**  0.0442°%  0.0006  0.1850*%*

06 (0.0584)  (0.0620)  (0.1013)  (0.0077)  (0.0204)  (0.0397)
0.6188%*  0.1658%*  0.2113*  0.0414°*  -0.0009  0.1882*%*

o7 (0.0673)  (0.0714)  (0.1168)  (0.0089)  (0.0236)  (0.0458)
0.6101*  0.1735**  0.2443*  0.0384°*  -0.0026  0.1916***

o8 (0.0804)  (0.0854)  (0.1396)  (0.0106)  (0.0282)  (0.0548)
0 0.5983%*  0.1840* 02758  0.0343**  -0.0048  0.1961***

(0.1020)  (0.1083)  (0.1768)  (0.0133)  (0.0358)  (0.0695)

Note: ***, ** and * indicate that the test was passed at the 1%, 5% and 10% significance levels, respectively,
and the numbers in the parentheses represent the standard error.

innovation on new urbanization shows a decreasing marginal trend. When
technological innovation ascending each 1%, the new urbanization will increase
by 0.6744% - 0.5983% at the 0.1 to 0.9 quantiles point. That is to say, in regions
where new urbanization is underdeveloped, scientific and technological innova-
tion has a relatively greater role in promoting urbanization. The possible reason
is that in regions with lower new urbanization, the service sector output value is
also correspondingly lower. When science and technology investment increase,
industry is significantly optimized and technology can be directly transformed
into productivity. As a result, factors of production are redistributed among dif-
ferent industries, which also increase urban employment opportunities and
promote the development of new urbanization. On the contrary, in areas with
higher new urbanization, the technological innovation environment is better.
But technological innovation achievements are not well transformed into prac-
tical driving forces, resulting in low driving efficiency for new urbanization.
Industrial structure upgrading coefficient is not statistically significant at 0.1

and 0.2 quantiles, but it has a significantly positive impact on the development
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Figure 2. Variation of panel quantile regression coefficients.

of new urbanization at the 0.3 - 0.9 quantiles. With the increase of the quantile
from 0.3 to 0.9, industrial structure upgrading coefficients are also increasing.
When the industrial structure upgrading every 1%, the new urbanization will
increase by 0.135% at 0.3 quantile and it will be added to 0.184% at 0.9 quantile.
It shows that the industrial structure cannot promote significantly the develop-
ment of new urbanization when the new urbanization at a low level. When the
new urbanization reaches some a certain level, the industrial structure plays a
more and more significant role in promoting the development of new urbaniza-
tion. The main reason is that the development of new urbanization is not only
impacted by the industrial structure, but also impacted by other factors. In re-
gions where the new urbanization is underdeveloped, the upgrading of industrial
structure is not coordinated with the development of urbanization, which re-
stricts the promotion of new urbanization.

For the control variables selected into the model, their impact on new urbani-
zation varies from one to another. Human capital has a positive impact on the
new urbanization at every quantile point. At 0.1, 0.2, 0.3, 0.4 and 0.9 quantiles,
government welfare expenditure coefficients aren’t significant. It indicates that
government welfare expenditures at the moment cannot effectively promote the
development of new urbanization. Therefore, government welfare expenditure
policy in some areas of China may need to be adjusted appropriately to adapt to
the development of new urbanization. The financial development efficiency
coefficient of the model gradually increases with the increase of quantile. It can
improve significantly the new urbanization at arbitrary quantile from 0.1 to 0.9.

It is obvious that to promote new urbanization is inseparable from the support
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of financial funds no matter what quantile point it stands. In any quantile point
from 0.1 to 0.9, trade opening has not a significant promoting effect on new ur-
banization. For China, the pattern that processing trade accounts for a large
proportion of total trade value. This situation is deemed to maybe hinder indus-
trial upgrading and economic transformation. Thereupon then it is not condu-

cive to the sustainable development of new urbanization.

4.2. Robustness Analysis

The robustness of the method is dealt within this subsection. We replace the en-
tropy method with the factor analysis method as another measurement method
to obtain the representative value of new urbanization and scientific and tech-
nological innovation in the 30 provinces from 2010 to 2018. At the same time,
we replace the industrial structure upgrading coefficient with the added value of
the tertiary industry in GDP to obtain a different measure value of industrial
structure upgrading. These results are given in Tables B1-B3 in Appendix B. A

novel panel quantile regression result is disclosed in Table 7. It shows that the

Table 7. Robustness analysis results.

Variable tech indus gov hr trad fin
0.5839*** 0.9131 —0.544 0.2696*** 0.0528 0.5539
o (0.1685) (0.9147) (1.3390) (0.1029) (0.2537) (0.5269)
0.5712*** 0.9436 -0.3391 0.2395%** 0.0357 0.6392
o (0.1295) (0.7033) (1.0293) (0.0790) (0.1951) (0.4050)
0.5642*** 0.9593 -0.2233 0.2226%** 0.0261 0.6874**
*? (0.1093) (0.5931) (0.8682) (0.0667) (0.1645) (0.3416)
0.5573*** 0.9754** -0.1117 0.2062*** 0.0168 0.7339**
o (0.0919) (0.4985) (0.7309) (0.0564) (0.1383) (0.2877)
0.5482*** 0.9966** 0.0355 0.1846*** 0.0045 0.7952***
02 (0.0747) (0.4051) (0.5950) (0.0461) (0.1125) (0.2343)
0.5395%** 1.0169*** 0.1766 0.1639*** -0.0072 0.8539***
oo (0.0687) (0.3722) (0.5473) (0.0425) (0.1033) (0.2156)
0.5321%%* 1.034%** 0.2983 0.1461*** -0.0173 0.9045***
7 (0.0737) (0.3999) (0.5867) (0.0453) (0.1110) (0.2309)
0.5254*** 1.0498** 0.4056 0.1304*** —-0.0262 0.9491***
08 (0.0849) (0.4606) (0.6748) (0.0520) (0.1277) (0.2656)
0.5167*** 1.0702* 0.5472 0.1096* —-0.0381 1.008***
02 (0.1057) (0.5736) (0.8398) (0.0645) (0.1591) (0.3304)

Note: ***, ** and * indicate that the test was passed at the 1%, 5% and 10% significance levels, respectively,
and the numbers in the parentheses represent the standard error.
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trends of core explanatory variable coefficients are consistent with the previous
panel quantile regression model results. Technological innovation to the new
urbanization is still statistically significant positive. The parameter estimation of
industrial structure upgrading is larger than the counterpart in Subsection 4.2,
but the trend of the effect is similar. The coefficient of industrial structure up-
grading is still not significant at low quantile and it is significantly positive when
the quantile is bigger than 0.4. In addition, compared with the consequence that
obtained in the previous section, the coefficients of control variables do not vary
much. From this, we can declare that the conclusion of this paper on the rela-
tionship among technological innovation, industrial structure upgrading and

new urbanization is relatively reliable.

5. Conclusion and Policy Implications

Based on the data of the 30 provinces in Mainland of China from 2010 to 2018,
this paper empirically analyzes the role of technological innovation and indus-
trial structure upgrading on new urbanization by constructing a panel quantile
regression model. First, the comprehensive index of new urbanization, technol-
ogical innovation and industrial structure upgrading is calculated by using the
entropy method and structural changes. Then, a panel quantile regression model
is built to quantitatively analyze the effect of technological innovation and in-
dustrial structure upgrading on new urbanization. In the process of the devel-
opment of new urbanization, technological innovation has a significantly posi-
tive impact on new urbanization is. But, with the increase of quantile, the impact
of scientific and technological innovation on new urbanization is a marginal de-
crease. When the quantile is greater than 0.3, the industrial structure upgrading
has a significant positive impact on new urbanization and the coefficient increases
with the quantile increasing. This effect is not observed at the 0.1 and 0.2 quan-
tile. Based on traditional fixed effect model, we can’t obtain similar details. Fur-
thermore, the control variables also have different effects on new urbanization.
Both human capital and financial development have positive effects. Govern-
ment welfare expenditure can promote new urbanization at the quantile from
0.5 to 0.8. Trade openness doesn’t a significant effect on new urbanization.

Based on the conclusion of this paper, we propose the following advices to
promote new urbanization. Firstly, it is necessary to increase the investment in
basic research. Although its marginal effect tends to decline, technological inno-
vation on new urbanization has a positive effect on every quantile. Only by con-
tinuously implementing this basic, long-term and comprehensive strategy will
we be able to strengthen the training of scientific and technological talents, im-
prove the scientific and technological innovation environment, increase various
welfare benefits, and attract foreign scientific and technological talents, so as to
provide continuous intellectual and technical support for the development of
new urbanization. Secondly, we will unswervingly promote the upgrading of the

industrial structure. In the process of new urbanization, the importance of in-
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dustrial upgrading is gradually emerging. Therefore, we should continue to give
play to the leading role of industry in the process of new urbanization, promote
industrial innovation through science and technology, reasonably optimize in-
dustrial layout adjustment, vigorously develop new industry and tertiary indus-
try, and further expand jobs to attract rural working population to cities and

towns.
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Appendix A. Technological Innovation and Industrial
Structure Upgrading Index in Section 3.1

Table Al. The technology innovation level of the 30 provinces from 2010 to 2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 0.589 0.629 0.680 0.712 0.732 0.735 0.754  0.804 0.839
Tianjin 0.255 0.283 0.307  0.332 0.349 0.385 0.368 0.334  0.356
Hubei 0.046  0.053 0.063 0.069 0.076 0.081 0.091 0.100 0.110
Shanxi 0.058 0.063 0.068 0.084  0.078 0.062 0.067  0.080 0.095

Inner

Mongolia 0.034  0.039 0.048 0.047  0.045 0.049 0.053 0.054  0.047
Liaoning 0.134  0.156 0.153 0.159 0.153 0.132 0.157  0.163 0.178
Jilin 0.086  0.101 0.095 0.084  0.093 0.107  0.121 0.129 0.119

Heilongjiang 0.093  0.090 0.095 0.095 0.098 0.092 0.090 0.089 0.078

Shanghai 0.409 0.428 0.445 0.457  0.466 0.456 0.479 0.500 0.528
Jiangsu 0.232 0.282 0.325 0.347  0.351 0.355 0.367  0.374  0.400
Zhejiang 0.216  0.257 0.291 0.323 0.335 0.353 0.371 0.380 0.419
Anhui 0.112 0.135 0.149 0.168 0.182 0.193 0.225 0.232  0.245
Fujian 0.115 0.139 0.147  0.156  0.163 0.167  0.180  0.197 0.220
Jiangxi 0.059 0.062 0.067 0.080  0.089 0.096 0.115 0.140  0.169

Shandong 0.139 0.158 0.173 0.188 0.191 0.192 0.198 0.211  0.204

Henan 0.059  0.070 0.073  0.088  0.092 0.096 0.100 0.110 0.117
Hubei 0.124  0.146  0.159 0.182  0.205 0.211 0222 0.238 0.261
Hunan 0.087  0.103 0.110  0.125 0.126  0.137  0.137 0.159 0.169

Guangdong 0.247 0274 0304 0333 0326 0368 0.407 0.431 0.499
Guangxi 0.047  0.060 0.062 0.067 0.064 0.059 0.058 0.065 0.062
Hainan 0.034 0.039 0.044 0.050 0.047 0.045 0.045 0.040 0.045

Chongging 0.137  0.132 0.127  0.140  0.159 0.169 0.191 0.189  0.200

Sichuan 0.082  0.091 0.096  0.111 0.117  0.128 0.132  0.140 0.174
Guizhou 0.057  0.056 0.056 0.057 0.058 0.060 0.064 0.075 0.088
Yunnan 0.034  0.040 0.043 0.046 0.049 0.055 0.058 0.061 0.064
Shaanxi 0.138 0.156 0.165 0.189 0.195 0.209 0222 0.225 0.233

Gansu 0.071  0.071 0.078 0.086 0.092 0.093 0.089 0.089 0.090
Qinghai 0.041 0.042 0.049 0.049 0.045 0.055 0.060 0.076 0.080
Ningxia 0.069 0.074 0.074 0.077 0.076 0.083 0.082 0.104 0.120
Xinjiang 0.039 0.045 0.043 0.046 0.047 0.047 0.049 0.042 0.038
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Table A2. The industrial structure upgrading index of the30 provinces from 2010 to 2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 2.750  2.759  2.763  2.768 2774  2.792 2798  2.802  2.806
Tianjin 2.445  2.447 2456 2470 2483 2509 2560 2572 2.577
Hubei 2224 2233 2241 2.253 2267 2301 2.323 2350  2.397
Shanxi 2313 2297 2330 2364 2387 2475 2501 2.471  2.490
Inner

. 2.269 2.258 2.263 2.270 2.304 2.314 2.347 2.397  2.403
Mongolia

Liaoning 2.283 2.281 2.294 2.301 2.338 2.379 2.418 2444 2443
Jilin 2.238 2.227 2.229 2.249 2.252 2.274 2.324 2.383 2421
Heilongjiang ~ 2.212 2.170 2.251 2.224 2.286 2.334 2.367 2372 2.388
Shanghai 2.559 2.564 2.588 2.634 2.631 2.660 2.695 2.689  2.696
Jiangsu 2.352 2.360 2.369 2.394 2.410 2.426 2.448 2456  2.465

Zhejiang 2.388 2.393 2.413 2.419 2.425 2.447 2.461 2482  2.496

Anhui 2.199 2.194 2.200 2.224 2.239 2.279 2.307 2.334  2.363
Fujian 2.311 2.306 2.309 2312 2.309 2.326 2.346 2.378 2.380
Jiangxi 2.203 2.219 2.233 2.247 2.265 2.289 2.325 2.335  2.364

Shandong 2.274 2.295 2.313 2.337 2.353 2.371 2.396 2413 2.430

Henan 2.172 2.197 2.218 2.238 2.257 2294 2319 2.341 2.363
Hubei 2.271 2.262 2.270 2.305 2.327  2.347 2.360 2.388 2412
Hunan 2.265 2.259 2.274  2.308 2.327  2.352 2.380 2.407  2.433

Guangdong  2.407 2.419 2.437 2.447 2.433 2.448 2.486 2.506  2.519
Guangxi 2.179 2.167 2.188 2.217 2.225 2.236 2.244 2.285  2.307
Hainan 2.222 2.212 2.242 2.295 2.300 2.316 2.327 2.350  2.384

Chongging 2.389 2.394 2.390 2.396 2.401 2.417 2.431 2.451 2.462
Sichuan 2.256 2.242 2.257 2.275 2.302 2.315 2.354 2.381 2.405
Guizhou 2.337 2.361 2.349 2.337 2.307 2.293 2.290 2299 2.320
Yunnan 2.245 2.257 2.251 2.256 2.277 2.301 2.318 2336 2.332
Shaanxi 2.266 2.250 2.252 2.252 2.282 2.319 2.336 2.344 2351

Gansu 2.228 2.256 2.264 2.270 2.308 2.352 2.378 2426  2.438
Qinghai 1.923 1.870 1.894 1.877 1.979 2.085 2.138 2.282  2.303
Ningxia 2.320 2.320 2.332 2.322 2.358 2.366 2.378 2,396  2.404

Xinjiang 2.128 2.177 2.195 2.255 2.262 2.303 2.307 2316 2319

DOI: 10.4236/me.2021.1210075 1482 Modern Economy


https://doi.org/10.4236/me.2021.1210075

L. F. Wei et al.

Appendix B. Data for Robustness Analysis in Section 4.3

Table B1. The new urbanization measure value of the 30 provinces from 2010 to 2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 0.78 0.90 0.84 1.14 1.16 1.24 1.34 1.49 1.53
Tianjin 0.11 0.27 0.29 0.45 0.38 0.45 0.48 0.73 0.40
Hubei -021 -0.19 -0.14 -0.04 0.05 0.15 0.17 0.33 0.38
Shanxi -028 -025 -0.19 -0.13 -0.11 -0.10 —0.02 0.08 0.17

Inner

Mongolia -0.20 —-0.07 0.04 0.12 0.29 0.35 0.36 0.34 0.37
Liaoning -0.11 —-0.06 0.02 0.11 0.15 0.20 0.06 0.19 0.18
Jilin -028 -020 -0.17 -0.13 0.01 —-0.02 0.06 0.07 0.17

Heilongjiang -0.38  -0.33 -0.31 -026 -027 -024 -026 -0.16 -0.15
Shanghai 0.23 0.34 0.27 0.43 0.37 0.42 0.50 0.66 0.74
Jiangsu 0.25 0.33 0.41 0.52 0.60 0.69 0.75 0.83 0.89

Zhejiang 0.18 0.26 0.32 0.43 0.52 0.59 0.63 0.72 0.79

Anhui -052 -038 -0.32 -0.24 -0.12 -0.05 0.01 0.15 0.31
Fujian -0.24 -0.16 -0.06 0.02 0.10 0.19 0.27 0.35 0.45
Jiangxi -0.41 -0.33 -024 -020 -0.18 -0.12 -0.01 0.09 0.16

Shandong 0.06 0.13 0.26 0.40 0.43 0.51 0.58 0.65 0.67

Henan -0.68 -0.62 -0.51 -047 -035 -0.25 -0.15 0.00 0.18
Hubei -0.36 -0.31 -0.24 -0.20 -0.09 0.00 0.05 0.11 0.30
Hunan -0.57 -0.41 -046 -0.41 -0.30 -0.21 -0.15  -0.10 0.06

Guangdong 0.30 0.39 0.43 0.56 0.63 0.69 0.76 0.87 0.99
Guangxi -0.74 -0.66 -0.57 -0.53 -036 -0.28 -025 -0.17 -0.06
Hainan -0.61 -0.39 -0.38 -0.28 -0.21 -0.21 -0.14  -0.09 0.01

Chongging  -0.34  -0.12 0.03 0.05 0.09 0.18 0.23 0.32 0.47

Sichuan -054 -046 -035 -0.28 -0.20 -0.08 -0.04 0.05 0.17
Guizhou -1.08 -1.01 -0.88 -0.74 -0.54 -045 -0.27 -0.21 -0.11
Yunnan -0.87 -0.78 -0.74 -0.67 -0.54 -048 -037 -0.27 -0.19
Shaanxi -0.59 -0.50 -043 -035 -0.23 -0.09 -0.07 0.05 0.11

Gansu -090 -0.79 -0.78 -0.65 -0.55 -0.53 -046 -033 -0.22
Qinghai -054 -041 -036 -023 -020 -0.09 -0.09 -0.04 0.03
Ningxia -0.18 -0.16 -0.13 -0.05 0.08 0.13 0.17 0.34 0.45
Xinjiang -069 -0.59 -053 -045 -033 -0.21 -0.13  -0.06 0.05

DOI: 10.4236/me.2021.1210075 1483 Modern Economy


https://doi.org/10.4236/me.2021.1210075

L. F. Wei et al.

Table B2. The science and technology innovation level of the 30 provinces from 2010 to

2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 1.98 2.10 2.24 2.35 2.43 2.39 2.42 2.62 2.77
Tianjin 0.57 0.69 0.80 0.91 0.95 1.09 0.98 0.80 0.88
Hubei -0.59 -056 -0.50 -047 -043 -041 -036 -031 -0.27
Shanxi -0.52 -049 -045 -037 -0.39 -049 -047 -0.42 -0.36

Inner

Mongolia -0.67 -064 -061 -0.59 -0.60 -0.59 -0.57 -0.56 —0.60
Liaoning -0.12 -0.01 —-0.03 0.02 -0.02 -0.15 -0.04 -0.01 0.05
Jilin -036 -028 -030 -035 -030 -0.22 -0.19 -0.18 -0.25

Heilongjiang -0.34 -0.37 -0.35 -0.35 -0.34 -037 -039 -0.40 -0.46
Shanghai 1.26 1.31 1.38 1.44 1.47 1.40 1.49 1.61 1.69
Jiangsu 0.37 0.61 0.81 0.90 0.93 0.94 0.99 1.03 1.14

Zhejiang 0.25 0.44 0.61 0.75 0.81 0.88 0.95 0.98 1.14

Anhui -0.26 -0.14 -0.06 0.03 0.10 0.15 0.32 0.34 0.40
Fujian -0.25 -0.13 -0.09 -0.03 0.01 0.01 0.07 0.14 0.25
Jiangxi -0.52  -0.51 -047 -0.40 -035 -0.31 -0.21  -0.08 0.06

Shandong -0.10 -0.01 0.07 0.15 0.16 0.17 0.20 0.25 0.19

Henan -0.53 -048 -045 -037 -035 -0.33 -0.31 -0.24 -0.20
Hubei -0.15  -0.04 0.02 0.11 0.21 0.21 0.25 0.32 0.44
Hunan -039 -030 -0.26 -020 -0.19 -0.14 -0.13  -0.02 0.04

Guangdong 0.37 0.50 0.64 0.79 0.77 0.97 1.17 1.27 1.58
Guangxi -0.62 -055 -052 -049 -0.50 -0.52 -0.53 -048 -0.49
Hainan -0.66 -063 -059 -056 -0.58 -0.59 -059 -0.62 -0.59

Chongging -0.14  -0.15 -0.16 -0.09 -0.01 0.07 0.16 0.18 0.20

Sichuan -042 -038 -035 -028 -0.25 -0.20 -0.18 -0.15 -0.03
Guizhou -0.61 -0.60 -0.59 -058 -0.57 -0.55 -0.51 -047 -0.41
Yunnan -0.69 -0.66 -0.65 -0.63 -0.61 -058 -055 -0.53 -0.51
Shaanxi -0.07  -0.01 0.02 0.10 0.12 0.17 0.22 0.23 0.26
Gansu -0.51 -0.50 -046 -0.44 -0.41 -0.41 -044 -044 -0.44
Qinghai -0.71 -0.72 -0.68 -0.68 -0.70 -0.68 -0.66 -0.59 -0.59
Ningxia -049 -047 -045 -0.43 -043 -040 -040 -0.29 -0.21
Xinjiang -0.67 -0.64 -0.64 -0.62 -0.61 -0.61 -0.60 -0.63 -0.65
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Table B3. The industrial structure upgrading index of the 30 provinces from 2010 to 2018.

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing 0.75 0.76 0.76 0.77 0.78 0.80 0.80 0.81 0.81
Tianjin 0.46 0.46 0.47 0.48 0.50 0.52 0.56 0.58 0.59
Hubei 0.35 0.35 0.35 0.35 0.37 0.40 0.42 0.44 0.46
Shanxi 0.37 0.35 0.39 0.40 0.44 0.53 0.55 0.52 0.53

Inner

. 0.36 0.35 0.35 0.37 0.40 0.40 0.44 0.50 0.50
Mongolia

Liaoning 0.37 0.37 0.38 0.39 0.42 0.46 0.52 0.53 0.52
Jilin 0.36 0.35 0.35 0.36 0.36 0.39 0.42 0.46 0.50
Heilongjiang ~ 0.37 0.36 0.40 0.41 0.46 0.51 0.54 0.56 0.57
Shanghai 0.57 0.58 0.60 0.62 0.65 0.68 0.70 0.69 0.70
Jiangsu 0.41 0.42 0.44 0.45 0.47 0.49 0.50 0.50 0.51

Zhejiang 0.44 0.44 0.45 0.46 0.48 0.50 0.51 0.53 0.55

Anhui 0.34 0.33 0.33 0.33 0.35 0.39 0.41 0.43 0.45
Fujian 0.40 0.39 0.39 0.39 0.40 0.42 0.43 0.45 0.45
Jiangxi 0.33 0.34 0.35 0.35 0.37 0.39 0.42 0.43 0.45

Shandong 0.37 0.38 0.40 0.41 0.43 0.45 0.47 0.48 0.50

Henan 0.29 0.30 0.31 0.32 0.37 0.40 0.42 0.43 0.45
Hubei 0.38 0.37 0.37 0.38 0.41 0.43 0.44 0.47 0.48
Hunan 0.40 0.38 0.39 0.40 0.42 0.44 0.46 0.49 0.52

Guangdong 0.45 0.45 0.46 0.48 0.49 0.51 0.52 0.54 0.54
Guangxi 0.35 0.34 0.35 0.36 0.38 0.39 0.40 0.44 0.45
Hainan 0.46 0.46 0.47 0.48 0.52 0.53 0.54 0.56 0.57

Chonggqing 0.36 0.36 0.39 0.41 0.47 0.48 0.48 0.49 0.52
Sichuan 0.35 0.33 0.35 0.35 0.39 0.44 0.47 0.50 0.51

Guizhou 0.47 0.49 0.48 0.47 0.45 0.45 0.45 0.45 0.47

Yunnan 0.40 0.42 0.41 0.42 0.43 0.45 0.47 0.48 0.47
Shaanxi 0.36 0.35 0.35 0.35 0.37 0.41 0.42 0.42 0.43

Gansu 0.37 0.39 0.40 0.41 0.44 0.49 0.51 0.54 0.55
Qinghai 0.35 0.32 0.33 0.33 0.37 0.41 0.43 0.47 0.47
Ningxia 0.42 0.41 0.42 0.42 0.43 0.44 0.45 0.47 0.48

Xinjiang 0.32 0.36 0.36 0.37 0.41 0.45 0.45 0.46 0.46
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