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Abstract. China is in the process of the fourth industrial revolution, and ad-
vanced manufacturing industry, as its key, has attracted great attention from
scholars. This article constructs a comprehensive evaluation index system for the
development level of China's advanced manufacturing industry from the four di-
mensions of development scale, factor input, quality and efficiency, and innova-
tion level to evaluate the development level of China's regional manufacturing
industry. This study is based on the manufacturing data of 30 provinces in China
from 2017 to 2021, and uses the entropy method to calculate and analyze the
development level of advanced manufacturing in each province in China. Re-
search shows that China's advanced manufacturing industry as a whole shows a
layout of low in the west and high in the east. The development level of each
region shows a steady growth trend, but the gap has continued to widen in the
past five years.

Keywords: advanced manufacturing industry; development level; entropy
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1 Introduction

The world is currently undergoing the fourth industrial revolution, where advanced
manufacturing plays a crucial role in the industry. It drives high-quality economic de-
velopment and enhances national security!!l. However, China's manufacturing industry
is still in the process of industrialization and lags behind developed countries, particu-
larly in advanced manufacturing. Challenges include large scale but weak strength, low
level of informatization, limited independent innovation in high-end technology, and
heavy reliance on foreign countries for core technologies and equipment. In this con-
text, establishing an infrastructure support system compatible with advanced manufac-
turing is essential for China to become a manufacturing power and encourage active
participation in international competition'?). Therefore, quantitative measurement of ad-
vanced manufacturing development is crucial to identify existing problems and facili-
tate targeted improvements.
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2 Construction and Measurement Methods of Indicators

Two primary approaches have been proposed for studying the level of development in
the advanced manufacturing industry. One approach is to represent the development of
advanced manufacturing in a single dimension. For example, Obil*! et al. contend that
advanced manufacturing technology, from a technological standpoint, transcends the
traditional boundaries of manufacturing technology. Jiang Li™¥ investigates the spatio-
temporal evolution characteristics of advanced manufacturing layout at the regional,
city, and district levels in the Pearl River Delta region from 2004 to 2018, using em-
ployed persons data. Chen Hong!™ et al. examine the international competitiveness of
the advanced manufacturing industry by analyzing the import and export of advanced
manufacturing products.

The alternative approach involves constructing an indicator system, selecting vari-
ous indicators from multiple dimensions, and conducting a comprehensive assessment
of the development level of the advanced manufacturing industry through objective
weighting. Wang!® et al. constructed an indicator system including four dimensions:
production factors, development scale, organizational structure, and innovation capa-
bilities. Jiang!” and colleagues constructed a set of 12 indicators to evaluate the level
of high-quality development in the manufacturing industry.

2.1  Construction of Measurement Index System

This article starts from four dimensions to construct an evaluation index system for the
development level of advanced manufacturing. The specific indicators are shown in
Table 1.

Table 1. Advanced Manufacturing Development Evaluation Indicator System

dimension sub-indicators unit weight  peoperty

Number of R&D organizations unit 12.06 +

development
scale Number of employees at the end of the year person 591 +
Gross industrial output as a percentage of GDP percent 2.58 +
Full-time equivalent of R&D personnel man- 9.11 +

year

factor inputs Internal Expenditure on R&D 10*yuan 8.98 +
Expenditure on new product development 10*yuan 10.49 +
Expenditures on technological transformation 10*yuan 4.23 +
Operating income 10*yuan 5.56 +
quality and effi- Gross industrial output 10*yuan 5.87 +
ciency Net profit 10*yuan 2.89 +
Total exports 10* yuan 9.98 +
Number of new product development projects item 8.20 +
level of innova- Publication of scientific and technological papers 10* piece 2.94 +
tion Number of Patent Applications piece 3.48 +
Technology market turnover 10* yuan 7.73 +
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2.2 Data

The data utilized in this paper are sourced from reliable publications such as the China
Statistical Yearbook, China Torch Statistical Yearbook, and China Science and Tech-
nology Statistical Yearbook. To ensure the availability and consistency of data, this
paper used panel data from 2017 to 2021, covering 30 provinces (excluding Tibet, Hong
Kong, Macau, and Taiwan) in China.

2.3 Measurement Method

In this paper, the entropy value method is employed to determine the weight of each
subdivided indicator. The specific steps for calculating the weights are as follows:
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3 Results and Analysis

Based on the application of the entropy value method to measure the weight of each
index in the advanced manufacturing industry, the comprehensive development level
of the industry in each province from 2017 to 2021 have been determined.
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Fig. 1. Trends in Comprehensive Index of Advanced Manufacturing from 2017 to 2021

As depicted in Figure 1, the development level of China's advanced manufacturing
industry exhibits a consistent upward trend over the years. The average value of the
advanced manufacturing industry's development index across all provinces in the coun-
try has increased from 0.0867 in 2017 to 0.1472 in 2021, indicating a noticeable growth
pattern. This trend suggests that advanced manufacturing technologies have been
widely adopted in recent years, leading to fruitful advancements in the development of
advanced manufacturing across all regions of the country.
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Fig. 2. The Development Pattern of Advanced Manufacturing in China
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Figure 2 reveals that the overall level of advanced manufacturing development in
the eastern region surpasses that in the central and western regions. Additionally, there
is a significant issue of polarization in the development level of the advanced manufac-
turing sector, which can be attributed to differences in geographic location. The devel-
opment level of advanced manufacturing shows an obvious distribution pattern of low
in the west and high in the east. Among them, Guangdong and Jiangsu have always
been at the highest level, with the best development of advanced manufacturing indus-
tries; while Xinjiang, Qinghai and Gansu have always been at the fifth gradient, with
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low levels of advanced manufacturing development.

Table 2. Regional Average Comprehensive Index of Advanced Manufacturing.

Inner
. Lo . . Liao- . Hei-
region Beijing Tianjin Hebei Shanxi Mongo- . Jilin .
. ning longjiang
lia
mean
0.2060 0.0680 0.0898 0.0331 0.0237 0.0708 0.0388 0.0299
value
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Given the need to account for the diversity and comprehensiveness of the composite
index of the development level of the advanced manufacturing industry, this paper uti-
lizes a comprehensive evaluation model. This model calculates the weighted average

Fig. 3. Regional average of the advanced manufacturing composite index
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of the composite index for each indicator across the 30 provinces, cities, and districts.
The resulting mean value represents the composite index of the development level of
the advanced manufacturing industry for each province from 2017 to 2021. By analyz-
ing these mean values, differences in the development level of the advanced manufac-
turing industry among regions can be examined. Table 2 provides a visual representa-
tion of these variations.

As observed comprehensively from Table 2 and Figure 3, there is a clear trend of
polarization in the development level of the advanced manufacturing industry. This
trend is characterized by a higher level of development in economically developed re-
gions and a lower level of development in less developed regions.

4 Conclusions

Through the analysis of the development level of the national advanced manufacturing
industry based on the results calculated by the entropy method, it can be found that:
from the perspective of the advanced manufacturing comprehensive index, the overall
development of China's advanced manufacturing industry shows a growth trend and is
developing for the better; advanced manufacturing industries in various regions There
are significant differences in development conditions, showing a trend of polarization,
and the differences are gradually widening. Specifically, the distribution pattern is that
the east is best, the center is second, and the west is relatively backward.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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