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Abstract. The purpose of the research. Although many scholars have done a lot of research on
high-tech industries, most of them focus on the research on regional economic levels, government
policies, scientific research funding, human capital, etc., but few of them involve the impact of
openness on high-tech industries. Therefore, it is meaningful to make relevant research on the
relationship between openness and the development of high-tech industries.

The methodological basis. The research is based on theoretical and empirical analysis.
Initially, an analysis of the literature was carried out. After that, based on the panel data of thirty-
one province (municipality) from 2010 to 2019, we mainly use empirical analysis methods by
Stata 16.0 software to compares the mixed-effect model, random-effect model and fixed-effect
model, to conduct the Hausman test, and use the fixed-effect model to analyze the relationship
between openness and the development of high-tech industries, and make a comparative analysis
by different regions, to put forward targeted development suggestions.

Research result. Openness is positively correlated with the development of high-tech industries,
every 1% increase in the level of openness, the output value of high-tech industries increases by
0,1095 %, this result is consistent with the hypothesis in this paper.

The prospects of the research. In this research, we only use the ratio of high-tech industry
exports to GDP to measure the degree of openness, which is relatively simple and may be partial.
How to comprehensively measure the degree of openness is also the direction of further research.
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AnHoTauus. Ileny uccneoosanun. Hecviomps na mmocouucienuvie ucciedosanus 8 oonac-
MU pa38UMUsL 8bICOKOMEXHONOSUUHOU NPOMBIULTIEHHOCIU, DOTLUUHCIBO U3 HUX COCPEOOMOYEHO
Ha UCCIe008AHUAX PESUOHATILHBIX IKOHOMUUECKUX YPOBHEU, 20CY0apCMEEHHOU NOAUMUKU, DUHAH-
CUPOBAHUSL HAYUHBIX UCCTIE008AHUL, Yel08e4ecK020 Kanumaid u m.o., Ho Julb HeMHO2UE U3 HUX
3ampazuarom GiusHUe OMKPLIMOCMU HA BbICOKOMEXHONOSUYHbIE OMPACIU, YMO Onpeoensem
yenb OaHHOU pabomuvl — U3VUUMb 83AUMOCEA3L MEHCOY OMKPLIMOCIbIO IKOHOMUKU U PA3GUMUEM
8bICOKOMEXHONOSUUHBIX OMPACTIEl.

Memooonozuueckas ocnoea. Hcciedosanue 0CHOBAHO HA MEOPEMUUECKOM U IMNUPUYECKOM
ananuse. Ilepsonauanvrho asmopom OvlLl Nposeder ananus iumepamypuvl no meme pabomsi. Ilocne
9MO20 HA OCHOBEe HA NAHENIbHLIX 0aHHLIX 31 nposunyuu (MyHuyunarumema) 3a nepuod ¢ 2010
no 2019 200 6vi1u UCNONBL30BAHBI MEMOObI IMAUPULECKO20 AHANU3A C NOMOUWBIO NPOSPAMMHOZO
obecneuenus Stata 16.0 05 cpasrenuss Mooenu co CMeUaHHbiM 3 pexmom, mooenu co ciyyaii-
HbIM 3hhexmom u mooenu ¢ GUKCUPOBAHHBIM hdhexmom 0 npogedeHus mecma Xaycmana
U UCNONB308AHUSL PUKCUPOBAHHO20 MOOeNb-I¢h¢hekma OJis aHANU3A B3AUMOCEAZU MEHCOY OMKPbI-
MOCMbIO U PA3GUMUEM 8bICOKOMEXHOLOSUUHBIX OMpaAcieli U NPO8edeHUsl CDABHUMENbHO20 AHAIU-
3a NO PA3TUYHBIM PE2UOHAM, YMOObl 8bIOBUHYMb Yelledble NPEOJIONHCEHUs N0 PA3GUMUIO.

Pezynomam uccnedosanus. Viccieoosanue nokasano, 4mo Omxpulmocmy IKOHOMUKU NOJO-
AHCUMENLHO KOppeNupyem ¢ pa3eumuem 8blCOKOMeEXHOI02UYHbIX OMpaciel, ¢ No8bluleHueM ypos-
HA omkpuimocmu Ha 1% eenuuuna 8vbInycKka 8biCOKOMEXHOIO2UYHBIX OMpAciell Y8elIudueaemcs
Ha 0,1095 %, smom pe3yremam coznacyemcs ¢ 2unome3otl 8 OaHHOU pabome.

Ilepcnekmuewt uccnedosanun. B smom ucciedo8anuu Ucnonb3yemes omuoulenue IKCnopma
8bICOKOMEXHONOSUYHOU npombluuieHHocmu K BBII Ons usmepenus cmeneHu OmKpulmocmu, 4mo
OMHOCUMENLHO NPOCMO U MOdHcem Oblmb yacmuunvim. To, Kak 6cecmoponHe usmepums cmeneHsb
OMKPBLIMOCU, MAKIHCE ANAENCI HANPAGIeHUeM OaNbHeUUX UCCTe008AHUI.

Knrouesnie cnoea: omkpuimocmy, 8bICOKOMEXHON0UYHAS NPOMbIULIEHHOCMY, paseumue, Kumaii

Jna yumupoeanun: Ban IO. K. Brusnue omkpulmocmu Ha pa3eumie 8blCOKOMeXHON0SUUHOU
npomviunienHocmu 8 Kumae // Becmuux FOocno-Poccuticko2o 2ocyoapcmeenHozo mexHu4ecko2o
yuusepcumema. Cepus: Coyuanvro-skonomuyecxkue nayku. 2022. T. 15, Ne 5. C. 207-215. http://
dx.doi.org/10.17213/2075-2067-2022-5-207-2135.

Introduction. Since its birth, the high-tech
industry has been hailed as the sunrise industry by
countries all over the world, and various countries
haveactivelytaken various measures toencourage
the development of high-tech industries. For
decades, high-tech industries have become the
main driving force for the economic growth of
various countries, and a strong material basis
for the development of human society towards
modern civilization. The development scale
and development level of high-tech industries
have become an important factor to measure a
country’s economic vitality and growth ability,
and it is a symbol of a country’s comprehensive
national strength. Technological innovation has
a positive role in promoting the development
of high-tech industries, but openness to the
outside world is also one of the main channels

for international technology spillover [8]. With
the continuous development of globalization,
the economies of various countries will be more
closely linked through investment and trade.
Opening to the outside world can not only
promote technological innovation in high-tech
industries by importing and exporting high-tech
products and conducting technical trade, but also
indirectly drive the development of technology
through the technological spillover effects, such
as competition effect and demonstration effect,
to improve continuously product quality and
increase production efficiency.

In order to follow the trend of the times
and promote mutual benefit among countries,
in 2013, President Xi Jinping proposed «the
Silk Road Economic Belt and the 21st-Century
Maritime Silk Road», which is short of «the
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Belt and Road» initiative. In the initiative, China
will work with countries along the route to build
jointly a new cooperation mechanism of political
mutual trust, economic integration and cultural
tolerance'. This initiative has won the approval
and support from more and more countries.
At the same time, it has also received positive
responses from various regions in China.
According to their own regional advantages, there
are thirty-one provinces, autonomous regions
and municipalities (not include Hong Kong,
Macao and Taiwan), which have formulated
corresponding development strategies, so as to
promote actively the construction of the «the
Belt and Road». The initiative of «the Belt
and Road» is guided by the developed eastern
coastal areas, strengthens the interaction and
cooperation between the eastern, central and
western regions?, leverages the development of
the central and western regions, and gives full
play to the comparative advantages of various
regions to improve comprehensively the level of
China’s openness.

Since the reform and opening up in China,
opening up has been a topic which is much talked
about, and related researches are emerging one
after another. However, it is worth noticing that
most of these researches only focus on the degree
of China’s openness to other countries [15].
Relatively, there are few studies on the impact of
the degree of openness between different regions
on the economy and industry, and the standards
for measuring the degree of openness are also
different. Therefore, the relationship between
openness and the development of high-tech
industries is a subject worthy of in-depth study.

Although many scholars have done a lot of
research on high-tech industries, most of them
focus ontheresearch onregional economiclevels,
government policies, scientific research funding,
human capital, etc., but few of them involve
the impact of openness on high-tech industries.
Therefore, it is a relatively meaningful attempt
to make relevant research on the relationship
between openness and the development of high-

tech industries. In this research, we use panel
data to analyze the impact of the openness on
high-tech industries in the ten years from 2011
to 2019, to compare and analyze the impact of
openness on high-tech industries in different
regions, to provide some theoretical support
and corresponding policy suggestions for the
development of China’s high-tech industry.
Therefore, it has important theoretical value
and practical significance for the research of
openness and high-tech industrial technology.

Literature review. In the process of
open innovation, if the openness is too low,
the enterprise cannot fully absorb and utilize
external resources. If the openness is too high,
it cannot reasonably utilize external information
and resources [2]. Therefore, in the research, we
use the proportion of high-tech industry exports
to GDP to measure the degree of openness. In the
existing literature, there is no consensus on the
impact of openness on high-tech industry. Some
scholars believe that openness promotes the
development of high-tech industry, while others
believe that openness inhibits the development
of high-tech industry.

Jou and Chen found that a concurrent process
of intensifying the internal as well as external
linkages has occurred in the Hsinchu Science-
based Industrial Park. It indicates that not only is
the regional advantage sustained sufficiently, but
also the global industrial networks are expanded
continuously to maintain the openness and
dynamics of the region [9].

HarmseandAbukabelievethatthecompetition
and learning effects brought by openness are
conducive to promoting the technological progress
of South African manufacturing [6].

Sahbi Gabsi and Ali Chkir found that
the degree of openness between developed
and developing countries is conducive to the
dissemination of technology and the development
of productivity in developing countries [4].

Patricia Hofmann analyzed the impact of
openness on technological progress and long-

1 Correct understanding of the «Belt and Road» [Electronic resource] / People.cn. URL: https://baike.baidu.
com/reference/13132427/7af3seJo6bCgIHILGayoPMapQPihzi0 jm18vsL708UggzToHkcjptkFKccWPQ4qNgq8v
uRcxRAIUi4r XRoA40cQ4nB8wzWnpTnY4nDIISypzegytAlleQ [date accessed: 06.06.22].

2 «The Belt and Road» finally delineates 18 provinces, Fujian and Xinjiang into core areas [Electronic resource]//
People.cn. URL: https://baike.baidu.com/reference/13132427/406cBPNjkQABaNKVoqSjA00JbLZVZWO0X1dmKpO

FoQilGHgrXxNHS5sUmVke1tXm4DNilvDTIQ7DeD-MNInnMFDyWjfdKKZ5KeXV7KdGZUTIIIHn -m3g

accessed: 06.07.22].

[date
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term economic growth, and the results show that
openness leads to competition, which will have
a negative impact on innovation and growth [7].

After studying the impact of openness
on innovation, Antonio Navas believes that
openness will promote innovation in sectors and
improve production efficiency [13].

There are other scholars found that
openness promoted the agglomeration and
technological progress of high-tech industries
[14]. Openness is not the main source of
growth and progress in high-tech industries
[11]. At present, in the development of China’s
high-tech industry, technology externalization
acquisition in opening to the outside world has
a great influence on the innovation performance
of high-tech industry [16].

According to the «innovation-driven»
growth theory proposed by Grossman and
Helpman [5] and the trade spillover model
proposed by Coe and Helpman [3], both of them
affirm the impact of openness on innovation
in high-tech industries. As one of the main
channels of technology spillovers, openness
will inevitably have a direct or indirect impact
on a country’s technological innovation, and
the higher the degree of openness, the faster the
flow of capital and commodities, and the more
technology dissemination channels.

But some scholars put forward the
opposite opinion. In general, openness is an
important explanatory variable for the factors
that influencing the development of high-tech
industries, but we need to further verify its
specific role in the development of high-tech
industries.

Model Construction and Data Explanation

Research hypotheses and model building

For an enterprise with a certain degree of
openness, its innovative ideas and creativity may
come from employees within the enterprise,
or from information and resources outside the
enterprise. By absorbing external knowledge
and technology, it continuously enhances its
own innovative practice ability, which is a
simple path for enterprises to create value
and profits. On the one hand, on the basis of
continuous internal innovation attempts, the
enterprise absorbs and utilizes advanced external
technologies, shortens research and development
time, reduces product research and development

costs, and improves innovation speed. Through
openness and cooperation, enterprises can obtain
complementary resources, share the costs and
risks of innovation, reduce the uncertainty of
technological innovation, shorten the innovation
cycle, and improve innovation efficiency. On
the other hand, the exchange of technology
between enterprises and the outside has formed
an invisible driving force, forcing enterprises
to speed up technological innovation. Based on
the above theoretical analysis, in this research,
we mainly use empirical analysis methods by
Stata 16.0 software. Empirical analysis can more
directly, more scientifically and more accurately
reveal the nature and internal laws of the research
object, clarify the relationship between variables,
and predict the development trend of things. We
followed the research ideas of relevant scholars
in the existing research, combined with ourself-
understanding, and take the output value of
high-tech industries as an indicator to measure
the development of high-tech industries, and put
forward an overall hypothesis, assuming that
there is a significant positive correlation between
openness and technological development of
high-tech industries.

About openness, some scholars propose that
it includes breadth (OpenB) and depth (OpenD).
Breadth refers to the types and quantity of external
resources used by enterprises for innovation
activities in the process of open innovation,
and depth refers to the importance of different
innovation resources in enterprises’ open
innovation activities [10]. Due to the limitation
of data, we do not conduct in-depth research on
the degree of openness, we only take the output
value of high-tech industries as an indicator to
measure the development of high-tech industries,
which is the explained variable. the degree of
openness (the proportion of high-tech industry
exports in the GDP of the current year) is taken as
the explanatory variable. In order to facilitate the
analysis of stata 16.0 software, the explanatory
variables and the explained variables are given
different symbols. The selection of specific
variables and the explanation of indicators are
shown in Table 1.

According to the above indicators, a linear
regression model of the influencing factors of the
high-tech industry is constructed:

Y=o+pBX +¢, (1)
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Data sources and result analysis

This paper mainly studies the impact of
the openness of China’s 31 provinces and
municipalities (excluding Hong Kong, Macao
and Taiwan) on the development of China’s
high-tech industries from 2011 to 2019.
Therefore, China Statistical Yearbook, China
High-tech Industry Statistical Yearbook, China
Torch Statistical Yearbook, China Science and
Technology Statistics Network are the main
sources of research data.

The author uses panel data to study. The
reason for choosing panel data is that panel data
has the characteristics of both cross-sectional data
and time series data, that is, it has cross-sectional
dimensions (there are multiple observation
samples in the same time period), and there is time
sequence dimension (the same sample is observed
over multiple time periods), so it has advantages
for researching. Panel data is divided into long
panel data and short panel data according to the
relative length of the cross-sectional dimension
and the time series dimension. In this paper, we
use short panel data to study. The models used
commonly for short panel data are include pooled
regression model, fixed effect regression model,
and random effect model [1].

In econometrics, the stationarity test of panel
data is the primary problem of econometric
analysis. The methods of model test for short
panel data includes F test, LM test and Hausman
test [12].

The F test is used to judge whether the fixed
effect model is better than the mixed estimation
model, and if the null hypothesis is rejected, the
fixed effect model is selected.

The LM test is used to judge whether the
random effect model is better than the mixed

estimation model. If the null hypothesis is
rejected, then we will use the random effect.

The null hypothesis of the Hausman test is
that the individual effects are not related to the
explanatory variables, and the null hypothesis
is rejected and a fixed-effects model is selected.
Conversely, the null hypothesis is accepted and
a random-effects model is selected. That is, the
null hypotheses and alternative hypotheses of the
Hausman test are:

— H,: Individual effects are independent of
the regressors (random effects regression model);

— H,: Individual effects are correlated with
regressors (fixed effects regression model).

Different types of inspections have different
inspection purposes and inspection conclusions.
In order to ensure the robustness of the data,
we use the natural logarithm of the explained
variables and explanatory variables, to analyze
the data by the Statal6.0 software. The results
are as follows (Table 2).

According to the analysis of the results of
different types of tests, the panel data in this
study is optimal using the fixed effect model.
According to formula (1), the linear regression
model of the influencing factors of high-tech
industry is as follows:

Y=0,10958—6,7390 + & )

At the national level, it can be seen that, the
degree of openness and the output value of high-
tech industries are significant at the level of 5%,
and have a positive impact on the output value
of high-tech industries. For every 1% increase
in the level of openness, the output value of
high-tech industries increases by 0,1095%,
which verifies the previous hypothesis. Due to

Table 1
Tabmuma 1

Variable design
IlepeMeHHast KOHCTPYKIHA

. Variable name | Variable L .
Variable category Index (unit) labels Description and assignment
High-tech High-tech main business
Explained variable Output value | Industry output Y income of each province
value (municipality) in each year
. Openness degree High-tech industry exports as
Explanatory variables | Openness (%) X a share of GDP in cach year
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Table 2
Tabmura 2
The results of panel model
Pe3yabrarbl naHeJbHOM MOJCIH
Item POOL Model FE Model RE Model
X 0,1991(10,26*%*) 0,1095 (7,54%%) 0,1191 (8,19*%*)
Intercept =5,1972 (-7,73*%) —6,7390(-9,04*%*) —6,0215 (-8,70**)
Sample size 310 310 310
Test F(11,298) = 603,23, F(11,268) = 108,34, X2(11)=1938,89,
© P =0,0000 P =0,0000 P=00000
Dependent variable | High-tech industry output value
Note: ** is significant at the 95% confidence interval; In parentheses are the t value (POOL model
and FE model) and z value (RE model). Data source: The analysis results of software Stata 16.0.

Table 3

Tabmmra 3
Division of China’s economic regions

Pasnenenune 3xoHoMu4yeckux peruonos Kuras

. . C Number of Provinces
Region Provinces (Municipalities) (Municipalities)
Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian,
Eastern . 10
Shandong, Guangdong, Hainan
Northeast | Liaoning, Jilin, Heilongjiang 3
Central Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan 6
Western Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, 12
Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang
Table 4
Tabnua 4
Analysis results of different economic regions’
Pe3ysabrarhl aHaIM3a Pa3IMYHBIX IKOHOMHYECKHX PErHOHOB
Item Eastern Northeast Central Western
X 0,2298 (9,21) 0,0758 (0,63) 0,1731 (4,67) 0,0566 (2,99)
Intercept -3,3132 -9,6358 —6,3527 —-8,1926 (-5,83)
Sample size 100 30 60 120

1 Data source: The analysis results of software Stata 16.0.
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the different development levels of provinces
(municipalities), the degree of openness is also
different or even quite different, so the regression
of all data may not be able to accurately reflect
the differences between regions. In view of this,
according to the division of China’s four major
economic regions (eastern, central, western and
northeast) (Table 3), the Statal6.0 software was
used to analyze the data of the four regions again.
The results are as follows (Table 4).

From the analysis results in Table 4, it can be
seen that different regions have different degrees
ofopenness, and the impact on the development of
high-tech industries is significant within the 95 %
confidence interval. The previous hypothesis is
verified again. Regardless of whether it is in the
east or the central and western regions, opening
up is conducive to the development of high-tech
industries in various regions. Therefore, under
the opportunity of the «the Belt and Road»
initiative, all regions should seize the opportunity
and actively participate in the construction of the
«the Belt and Roady. It is necessary to strengthen
cooperation with neighboring countries along
the route and improve the overall openness level
of China. It is also necessary to strengthen the
interaction and cooperation between the eastern,
central and western regions in China, and the
eastern region lead and promote to the common
development of the central and western regions,
and bring greater benefits to the central and
western regions.

However, in each economic region, the
impact of openness on high-tech industry is
different. The influence coefficients of eastern,
central, northeastern and western are 0,2298,
0,1731, 00,0758, and 0,0566, respectively. It shows
that, in the eastern region, every 1% increase in
openness degree will increase the output value of
high-tech industries more than the central, western
and northeastern regions. Openness degree can
increase the output value of high-tech industries,
and the eastern region with a higher openness
degree has a greater technology spillover effect
on high-tech industries than other regions.

Conclusion and discussion. Based on the
data of Chinese high-tech industrial enterprises
from 2010 to 2019, we analyze the direct impact
of openness on the development of high-tech
industries, and the following conclusions were
drawn.

Under the trend of economic globalization,
the economic development of a country is
inevitably affected by the development of the
world economy. In the regression results, the
degree of openness has a significant positive
impact on the output value of high-tech
industries within the 95% confidence interval.
For every 1% increase in the level of openness,
the output value of high-tech industries increases
by 0,1095%. We believe that, it is because the
development of high-tech industries is more
international, the products of high-tech industries
have a higher degree of international recognition,
and the corresponding high-tech industry
products have a wider market range. There is
a higher level of openness, it is more frequent
economic and technological exchanges between
the country and other countries. This will narrow
the gap between the development level of high-
tech industries of a country and the development
level of the world. At the same time, a higher
level of openness also means that the country
enjoys a wider world market, thereby promoting
the development of its high-tech industry.

Through the empirical research, it is proved
that openness is beneficial to the development of
high-tech industries. Therefore, under the «the
Belt and Roady initiative, China should insist on
opening to the outside world, and should continue
to expand and deepen its openness. With the
help of the multilateral mechanisms and regional
cooperation platforms, China should establish
actively economic cooperation partnerships with
other countries around the world, strengthen
technical exchanges to build jointly the «the
Belt and Road», so that production factors such
as capital and labor can flow freely among
countries, markets of various countries can be
deeply integrated, so as to achieve peaceful
development, mutual benefit and win-win
situation. In China, different economic zones
have obvious differences in openness due to
different levels of development. Although the
country has implemented the strategy of the rise
of the central region, the development of the
western region, and revitalizing the northeast
industrial base, however, compared with the
eastern region, there is still a big gap in the
level of science and technology and the level of
openness. Therefore, for the three regions, it is
not only to implement the strategy of bringing
in, but also the strategy of going out, so as to
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further improve the driving effect of openness on
the development of high-tech industries.

It needs to strengthen the breadth and
depth of opening to the outside world for
the development of high-tech industry. The
degree of openness profoundly affects the
economic development of a country or region.
It was opened earlier in the eastern, and its
development is better than that of the central
and western regions. Therefore, to improve the
development level of China’s overall high-tech
industry, other regions need to learn from the
development experience of the eastern region
to improve the degree of opening to the outside
world. The degree of opening to the outside
world has been improved, and the amount of
foreign investment attracted will also increase.
Moreover, by further expanding the level
of opening to the outside world, high-tech
industries can participate in the division of labor
in the global value chain, and through foreign
trade cooperation, they can obtain the spillover
of technology and knowledge, and improve the
development level of high-tech industries.

In this research, we only use the ratio of
high-tech industry exports to GDP to measure the
degree of openness, which is relatively simple
and may be partial. How to comprehensively
measure the degree of openness is also the
direction of further research.
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