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Abstract. This article builds the index of enterprise competitiveness based on
the annual reports of the New Third Board of China, and then proposes the
index of city competitiveness, which reflects the competitiveness of cities in
high and new technology field. We select the critical values to get the city high
and new technology development level, combined with the heat map analysis of
the status quo of China urban high and new technology development and
forecast the future development trend of Beijing-Tianjin-Hebei, Yangtze River
Delta, Pearl River Delta and Chengdu-Chongqing science and technology
ecosystem. Finally, the development potential of science and technology in
china urban clusters is compared and analyzed.
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1 Introduction

This article builds the enterprise competitiveness index [1–3] based on the talent
reserve and financial status of new three board enterprise of China, reflecting the
overall competitiveness of high and new technology enterprises in sustainable prof-
itability. And according to the city where the enterprise is registered, the enterprise
competitiveness index [4–6] is summed up to obtain the Chinese city competitiveness
index, which reflects the city’s sustainable competitiveness in high and new technology
field. Combined with the rank of high and new technology urban development in
China, the status quo of high and new technology city development in China during
2013–2016 is analyzed. The development potential of high and new technology in
major science and technology ecosphere [7–9] is predicted, which will provide refer-
ence for the city’s high and new technology industry layout.
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2 Research Background

China’s new OTC (Over the Counter) Market [10] originated in the “National Equities
Exchange and Quotations” in 2001, the earliest to undertake two companies and delisting
companies, commonly known as the “old three boards”. In 2006, Zhongguancun
Technology Park unlisted shares into the agency transfer system to transfer shares
quoted, known as the “new three boards”. With the gradual improvement of the new
three board market, China will gradually form a multi-level capital market system,
including motherboard, gem, over-the-counter counter trade network and property
market. In 2012, with the approval of the State Council, it decided to expand the pilot
share transfer of unlisted joint-stock companies. The first batch of pilot projects was to
expand Shanghai’s Zhangjiang High Technology Industrial Development Zone, Wuhan
East Lake New Technology Industrial Development Zone and Tianjin Binhai High
Technology Zone. Since December 31, 2013, the share transfer system has been
receiving application for listing enterprises in the country. As of December 31, 2016, the
number of new three board listed companies was 10,163, with a total share capital of
585.15 billion shares, and the total market capitalization of listed companies reached
4.055811 trillion yuan.

The competitiveness of enterprises [11] refers to the comprehensive ability of
enterprises to realize their own value through creating their own resources and capa-
bilities, acquiring externally-addressable resources and using them comprehensively
under the competitive market conditions. The core competitiveness of China’s new
OTC business is the line of endowment of talent; the number of employees in this paper
reflects the number of employees in the enterprise reserve situation. The accounting
identity reveals the operating results of a company in a specific period. This article
chooses the total operating costs, total operating income and total operating profit as
indicators to reflect the long-term sustainable profitability of the enterprise.

High and new technology [12] refers to the advanced technology group that has a
far-reaching impact on the politics and economy of a country or a region, and can form
an industry. National high and new technology zones and industrial bases have become
important growth poles for promoting regional economic development and provide
strong support for the cultivation and development of strategic emerging industries.
The purpose of this paper is to study the status quo, trends and laws of high and new
technology development in cities in China through China’s new OTC enterprise
competitiveness index and to forecast the potential of high and new technology in
major science and technology ecosphere.

3 China’s New OTC Enterprise Competitiveness Index

This paper through the crawler technology, accesses China’s new OTC corporate
annual report from the online authoritative data source. After finishing the collection of
a total of China’s new OTC annual report number as follows:
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From the enterprise annual report, select the number of employees (a), total
operating income (million), total operating costs (million) and total operating profit
(million) four indicators of numerical values (Table 1). In this article, the 100-point
system, the indicators of various years the value of data cleaning, extreme value
processing and normalization, and then in accordance with the various dimensions of
“equal rights” proposes enterprise competitiveness index [13].

3.1 Data Cleaning

Uniform data types and handle missing values. Data cleaning follows the principle of
“total operating revenue − total operating costs = total operating profit”. After cleaning,
the number of indicators is 17,100.

3.2 Extreme Value Processing

For a given indicator, if the indicator value is higher than the mean plus twice the
standard deviations, we define it as positive outliers; if the indicator value is smaller
than the mean minus twice the standard deviation, we define it as the negative outliers.
These outliers are replaced by the respective maximum and minimum values observed
over all the years and all enterprise.

3.3 Normalized

Given a target value of x, it is linearly transformed (x − min)/(max − min), where min
is the minimum and max is the maximum. After normalization, the minimum is equal
to 0 and the maximum is equal to 1.

3.4 Enterprise Competitiveness Index

Adopting the 100-point system and the “Index Equal Power Law”, the result of nor-
malizing four indicators is multiplied by 100 and averaged to obtain the index of
competitiveness of China’s new OTC enterprise.

In accordance with the stock code order, given some China’s new OTC enterprise
competitiveness index as follows:

The index of enterprise competitiveness is between 0 and 100, and the greater the
value, the stronger the overall competitiveness of enterprises for sustainable prof-
itability (Table 2).

Table 1. National enterprise annual report 2013–2016.

Year 2013 2014 2015 2016 Total

Annual report number (copies) 356 1572 5129 10163 17220
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The research shows that the national average enterprise competitiveness index
shows a steady upward trend, and the profitability, research and development ability
and innovation ability of enterprises have been gradually increasing (see Fig. 1).

Table 2. National enterprise annual report 2013–2016.

Number Stock
code

Enterprise abbreviation City 2013 2014 2015 2016

1 430002.
OC

Sinosoft Co., Ltd. Beijing 100.0 100.0 100.0 100.0

2 430003.
OC

Beijing Time Technologies
Co., Ltd.

Beijing 40.37 43.40 45.83 27.49

3 430004.
OC

Beijing Greentec Equipment
Holdings Co., Ltd.

Beijing 15.51 13.97 12.08 13.45

4 430005.
OC

HTA Co., Ltd. Beijing 76.99 79.80 82.55 85.85

5 430009.
OC

Beijing Huahuan Electronics
Co., Ltd.

Beijing 30.71 38.22 34.19 34.80

6 430010.
OC

Modern Agricultural
Equipment Co., Ltd.

Beijing 75.00 75.00 75.00 75.00

7 430011.
OC

Beijing Compass Technology
Development Co., Ltd.

Beijing 10.44 28.27 80.11 80.84

8 430014.
OC

Beijing Hengye Century
Technology Co., Ltd.

Beijing 27.76 26.97 36.01 34.59

9 430015.
OC

Beijing Gateguard Information
& Technology Co., Ltd.

Beijing 10.24 8.71 10.82 13.42

10 430016.
OC

Shenglong Science &
Technology Co., Ltd.

Beijing 10.70 11.55 12.00 11.17

Fig. 1. Average enterprise competitiveness index 2013–2016.
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4 Urban High Technology Development Level

China’s new OTC Market Services Innovative, entrepreneurial, growth of small and
medium-sized micro-enterprise coverage has been expanding. As of the end of 2017,
among China’s new OTC listed companies, the proportion of small, medium and
micro-enterprises reached 94%. China’s new OTC enterprise is an important con-
stituent of the urban center of the city’s high and new technology development. China’s
new OTC enterprise competitiveness indicator is used to construct the metropolis
competitiveness index and measure the sustainable competitiveness of cities in high
and new technology field.

In this paper, according to the city where China’s new OTC enterprises registered,
the enterprise competitiveness index is summed up and the city competitiveness index
score is obtained. Using the function f ðxÞ ¼ 10 � 2x to select the critical value, the city
competitiveness index is divided into corresponding intervals, each corresponding to an
urban high and new technology development level [14] (Table 3). The corresponding
relationship is shown in the following table:

According to the levels from high to low in 2016, the table below shows the top 10
cities in high and new technology development indicators:

The stage of urban high and new technology development reflects the development
potential of cities in high and new technology industries (Table 4). The higher the
stage, the greater the potential for development. In 2016, the high and new technology
development level of Beijing and Shanghai was the highest, reaching 12 level.
Shenzhen, as the next, reached 11. Suzhou, Guangzhou, Hangzhou and Nanjing
reached level 10.

Table 3. Comparison table of urban high and new technology development level

Number Critical value Interval Level

1 0 - 0
2 20 (0, 20] 1
3 40 (20, 40] 2
4 80 (40, 80] 3
5 160 (80, 160] 4
6 320 (160, 320] 5
7 640 (320, 640] 6
8 1280 (640, 1280] 7
9 2560 (1280, 2560] 8
10 5120 (2560, 5120] 9
11 10240 (5120, 10240] 10
12 20480 (10240, 20480] 11
13 40960 (20480, 40960] 12
… … … …
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5 China Urban High Technology Development Status Quo

Since 2013, the stock transfer system has been receiving application for listing in the
country and the new OTC market of China has entered a golden stage of rapid
development. This section mainly studies and analyzes the status quo of China city
high and new technology development in 2013–2016.

Table 4. Indicators of high technology development in major cities

Number City City competitiveness index score Urban high and new
technology development
level

2013 2014 2015 2016 2013 2014 2015 2016

1 Beijing 4869.95 7460.20 17499.32 33581.24 9 10 11 12
2 Shanghai 971.62 3486.40 10706.50 20915.37 7 9 11 12
3 Shenzhen 12.71 1694.58 8560.85 19052.30 1 8 10 11
4 Suzhou 0.00 1603.81 5429.19 9959.43 0 8 10 10
5 Guangzhou 0.00 956.68 3939.44 9319.67 0 7 9 10
6 Hangzhou 0.00 579.18 4151.59 8832.68 0 6 9 10
7 Nanjing 37.32 871.40 2902.23 5208.63 2 7 9 10
8 Wuxi 0.00 1003.45 2523.83 5059.89 0 7 8 9
9 Chengdu 0.00 529.83 2479.08 4986.40 0 6 8 9
10 Wuhan 621.64 1437.97 2938.40 4918.82 6 8 9 9

Fig. 2. Thermodynamic diagram of high and new technology urban development in China in
2013
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In 2013, Beijing ranked the nation in terms of the level of high and new technology
development in cities with a rank of 9. Shanghai, Wuhan and Tianjin followed.
Shenzhen and Guangzhou have just started (Fig. 2).

In 2014, Beijing reached level 10. Shanghai second, to 9. Shenzhen and
Guangzhou to achieve a qualitative leap, respectively, reached 8 and 7 (Fig. 3).

In 2015, the three companies covering 266 cities across the country. Beijing and
Shanghai reached 11, followed by Shenzhen and Suzhou, level 10 (Fig. 4).

In 2016, China’s new OTC enterprises cover 299 cities nationwide. Beijing and
Shanghai reached 12, Shenzhen level 11, Suzhou, Guangzhou, Hangzhou and Nanjing
reached 10 (Fig. 5).

In the past four years, the new OTC market of China has undergone a start-up,
development and maturity stage. China’s new OTC companies gradually expanded
from Beijing and Shanghai to cover most of the country’s small and medium-sized
metropolis. In 2013–2016, China high and new technology city achieved leapfrog
development. From the coverage of the breadth, from the pilot Zhongguancun Tech-
nology Park quickly covered the entire country. From the depth of development, high
and new technology development levels in first-tier cities such as Beijing, Shanghai
and Shenzhen have been increasing year by year. Beijing has been gradually raised
from the 9th level to 12 levels. Shenzhen has become even more remarkable. It has
grown from level 1 to level 11. Other major cities, such as Suzhou and Guangzhou,
also enjoyed explosive and rapid urban high and new technology growth.

Fig. 3. Thermodynamic diagram of high and new technology urban development in China in 2014
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Fig. 4. Thermodynamic diagram of high and new technology urban development in China in
2015

Fig. 5. Thermodynamic diagram of high and new technology urban development in China in
2016
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6 Science and Technology Ecosystem Development Potential
Forecast

This section examines the urban competitiveness index of 2017 in China and studies
the potential and trends of high and new technology development in major cities in
China from the perspective of science and technology ecosystem. Assuming that the
average enterprise competitiveness index of cities in 2017 is consistent with that of the
previous year, a regression model will be used to predict the number of China’s new
OTC enterprises [15] in each city in 2017 and the product of the number of enterprises
and the average enterprise competitiveness indicant to obtain the 2017 China urban
competitiveness index number. Science and technology ecosystem is based on high and
new technology, geographical space adjacent to urban agglomeration. The following is
a combination of heat maps to predict the potential of high and new technology urban
development in Beijing-Tianjin-Hebei, Yangtze River Delta, Pearl River Delta and
Chengdu-Chongqing science and technology ecosystem in 2017.

6.1 Beijing-Tianjin-Hebei Science and Technology Ecosystem

With Beijing as the core, China will lead the development of science and technology in
the entire country. The two core cities in the ecosphere co-exist and the neighboring cities
have limited capacity to accept core science and technology radiation (Figs. 6 and 7).

Beijing ranks the highest in the development of high and new technology cities in
the country and will reach 13 in 2018. Tianjin and Beijing echo each other, reaching 10
in 2018.

Fig. 6. Thermodynamic diagram of the
Beijing-Tianjin-Hebei science and tech-
nology ecosystem in 2017

Fig. 7. Beijing-Tianjin-Hebei science and tech-
nology ecosystem development level forecast
chart
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6.2 Yangtze River Delta Science and Technology Ecosystem

With Shanghai as the center, the high and new technology industries in cities such as
Suzhou, Hangzhou, Nanjing and Wuxi have been developing rapidly. The ecosystem
shows a trend of multi-polarization (Figs. 8 and 9).

The Yangtze River Delta technological ecosphere is the region with the highest
potential for high and new technology development in China. Shanghai is expected in
2018 12 level, followed by Suzhou and Hangzhou, reaching 11 levels.

6.3 Pearl River Delta Science and Technology Ecosystem

With Shenzhen as the center, followed by Guangzhou and Dongguan, the Pearl River
Delta is China science and technology innovation and technology research and
development base and is the most dynamic eco-circle (Figs. 10 and 11).

Shenzhen is the region with the highest potential for high and new technology
development in urban areas in China. It is forecast to reach 12 levels in 2018, followed
by Guangzhou and Dongguan at 11 and 10 respectively.

Fig. 8. Thermodynamic diagram of the
Yangtze River Delta science and tech-
nology ecosystem in 2017

Fig. 9. Yangtze River Delta science and tech-
nology ecosystem development level forecast
chart
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6.4 Chengdu-Chongqing Science and Technology Ecosystem

Focusing on Chengdu and Chongqing, we will foster the leading role in leading the
development of high and new technology in the western region and strengthening the
strategy of developing the western region (Figs. 12 and 13).

Chengdu and Chongqing are the dual-core of the Chengdu-Chongqing science and
technology ecosphere. In 2018, the city’s high and new technology is expected to reach
10 and 9 levels, respectively.

Fig. 10. Thermodynamic diagram of
the Pearl River Delta science and tech-
nology ecosystem in 2017

Fig. 11. Pearl River Delta science and technol-
ogy ecosystem development level forecast chart

Fig. 12. Thermodynamic diagram of
the Chengdu-Chongqing science and
technology ecosystem in 2017

Fig. 13. Chengdu-Chongqing science and tech-
nology ecosystem development level forecast
chart

Research on the High and New Technology Development Potential 301



7 Comparison of Development Potentiality of Science
and Technology in Urban Cluster

This section is a comparative analysis of the growing potential of the main cities in the
above science and technology ecosphere. Figure 14 shows the urban competitiveness
index of 2016 and forecast in 2017. Finally, it illustrates the advantages and charac-
teristics of high and new technology development in each urban cluster.

Beijing-Tianjin-Hebei urban cluster: Zhongguancun radiation led role has contin-
ued to highlight the deepening of regional scientific and technological cooperation.
Beijing is dominated by modern service industry. Tianjin is the dominant mode of
processing industry and Hebei is the resource-based mode of development.

Yangtze River Delta urban cluster: Zhangjiang is the source and core of scientific
and technological innovation in the Yangtze River Delta region, promoting the inte-
gration of technological innovation chain and industrial chain. Jiangsu efforts to build
Sunan into an internationally influential industrial technology innovation center,
Zhejiang around Hangzhou to build a national Internet platform, Anhui actively
undertake the industrial transfer Jiangsu, Zhejiang and Shanghai developed regions.

Pearl River Delta urban cluster: Shenzhen is the first national independent inno-
vation demonstration zone featuring cities as its basic unit. Guangzhou speeded up the
construction of a national innovation center city and an international science and
technology innovation hub. The other 7 cities in the PRD promoted innovation and
development in light of their own advantages and industrial realities.

Chengdu-Chongqing urban cluster: Chengdu High Technology Zone is a state-level
high and new technology industry development zone and an important engine for the
rise of western China. High Technology Zone in Chongqing adhere to the principle of
differentiation and sustainable development, is building a leading western “scientific
development model window.”

Fig. 14. Comparison of development potentialities of science and technology in urban cluster
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