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Abstract 
As a strategic representative area for the transformation and upgrading of China's 
economic development model, the Yangtze River Economic Belt has brought new 
development prospects to the manufacturing industry. Based on the panel data of 11 
provinces and cities in the Yangtze River Economic Belt from 2011 to 2020, the 
evaluation indicators were constructed from four dimensions of scale, efficiency, 
scientific research and investment, and the entropy weight - TOPSIS model was used to 
measure the high-quality development level of the manufacturing industry in the 
Yangtze River Economic Belt. The results found that the development of the 
manufacturing industry in the Yangtze River Economic Belt is unbalanced, and the 
development level of the upstream provinces and cities, to the middle reaches, and then 
to the downstream rises in turn. For the sustainable and healthy development of the 
manufacturing industry in the Yangtze River Delta Economic Belt and narrowing the 
development gap, feasible suggestions are finally put forward in terms of digital 
transformation of the manufacturing industry, promotion of producer services, 
promotion of green technology development, and balanced development. 
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1. Introduction 

As a standard for measuring a country's industrial development, the level of manufacturing is 
not only the backbone of the national economy, but also the source of strength to promote the 
rapid   development of my country's economy. The "14th Five-Year Plan" clearly pointed out 
that in order to accelerate the development of a manufacturing power and a quality power and 
revitalize the real economy, the manufacturing industry, especially the advanced 
manufacturing industry, must be developed. At present, my country's manufacturing industry 
is in the stage of improving the quality of development. As the economic basin with the 
strongest comprehensive strength in my country's manufacturing industry, the Yangtze River 
Economic Belt has a guiding significance in driving the development level of the national 
manufacturing industry, and provides a direction for the healthy development of my country's 
economy. Based on this, it is extremely important to measure the high-quality development 
level of the manufacturing industry in the Yangtze River Economic Belt, deepen the 
understanding of the development status of the manufacturing industry, and solve the 
problems existing in the development, which is also the focus of this paper. 
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2. Literature Review  

As the economic basin with the strongest comprehensive strength in my country's 
manufacturing industry, the Yangtze River Economic Belt has been studied by a large number 
of scholars. 
Green technology innovation technology is the mainstream melody of development, Huang 
Wanhua (2021) [1] measured the efficiency of green innovation technology in the 
manufacturing industry of the Yangtze River Economic Belt and found that although the overall 
efficiency has been steadily improved, the overall efficiency is low. Green governance is a source 
of power to promote economic development. Yu Liying (2021) [2] pointed out that the 
implementation of the strategy of the Yangtze River Economic Belt is conducive to promoting 
the efficiency of green governance. Huang Decun (2021) [3] used the panel data of the Yangtze 
River Economic Belt from 2005 to 2016 to find that when the innovation drive is in the dynamic 
range, the manufacturing transformation is affected by environmental regulation to different 
degrees. The transformation of the manufacturing industry in the Yangtze River Economic Belt 
has a significant impact on utility. Zhang Peng (2021) [4] pointed out that the influence of green 
industry on the layout of manufacturing industries along the Yangtze River in Jiangsu Province 
has been deepening. Zhou Xiaoxing (2020) [5] measured the green development index of cities 
in the Yangtze River Economic Belt and used a fixed effect model to find that the specialized 
agglomeration of manufacturing can promote green development, with diminishing effects, 
while diversified agglomeration and green development showed a "U" type relationship. Wu 
Chuanqing (2017) [6] found that manufacturing agglomeration can promote the improvement 
of environmental efficiency. By optimizing industrial structure, promoting industrial 
agglomeration, and insisting on green development, it helps to build a beautiful Yangtze River 
Economic Belt. 
The improvement of the service rate of the manufacturing industry in the Yangtze River 
Economic Belt is conducive to the realization of industrial upgrading. Empirical studies such as 
Wu Chuanqing (2020) [7] found that although the integrated development of the service 
industry and manufacturing industry in the Yangtze River Economic Belt is higher than the 
national average level, it still needs to be further deepened. Deng Mingliang (2020) [8] found 
that there are industry and regional differences in the integrated development of the service 
industry and manufacturing industry in the Yangtze River Economic Belt, and directional 
policies can be formulated to speed up the integration between industries. Chen Jiang (2020) 
[9] established a solid utility model and analyzed that the agglomeration of the service industry 
in the Yangtze River Economic Belt can promote the global value chain of the manufacturing 
industry. Chen Yuangang (2020) [10] proposed a differentiated development strategy to 
strengthen the cooperation between the production and service industries in the Yangtze River 
Economic Belt and promote the upgrading of the manufacturing industry. Yang Ling (2019) [11] 
calculated the service rate of manufacturing in 11 provinces in the Yangtze River Economic Belt 
and concluded that the manufacturing industry is currently dominated by domestic services. 
Yu Shihai (2019) [12] researched that the symbiotic pulling effect of the manufacturing 
industry in the Yangtze River Economic Belt on the service industry is smaller than the 
symbiotic promoting effect of the service industry on the manufacturing industry. By improving 
the interactive development of the two, it is conducive to promoting economic efficiency. 
When the Yangtze River Economic Belt has become a national strategic area, it has brought new 
development prospects to the manufacturing industry. Mao Mengwei (2021) [13] applied the 
panel data of 11 provinces and cities in the Yangtze River Economic Belt from 2017 to 2019 to 
find unbalanced manufacturing development. Wang Siyu (2021) [14] believed that the 
integration of manufacturing in the Yangtze River Delta can effectively Address the uneven 
development of the manufacturing industry and improve innovation capabilities. Yang Tongbin 
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(2021) [15] believe that promoting the regional integration process of the Yangtze River 
Economic Belt can deeply tap the market potential and effectively alleviate the problem of 
overcapacity in the manufacturing industry. Fu Weizhong (2020) [16] believed that the 
differentiated division of labor of "mechanism, innovation and green" in regional integration 
can promote the high-quality development of the manufacturing industry. Yang Chao (2020) 
[17] pointed out that as one of the core regions of the Yangtze River Delta, Jiangsu's active 
integration into regional integration will help promote the development of the manufacturing 
industry. 
To sum up, scholars mainly study the manufacturing industry in the Yangtze River Economic 
Belt from the perspectives of green technology innovation technology, manufacturing 
servitization, and regional integration in the Yangtze River Delta. Few scholars directly measure 
the high-quality development of the manufacturing industry. This paper takes 11 provinces and 
cities in the Yangtze River Economic Belt as the research object, selects the panel data from 
2011 to 2020, constructs eight evaluation indicators from the four dimensions of scale, 
efficiency, scientific research and investment, and uses the entropy weight - TOPSIS model to 
estimate the Yangtze River Economic Belt The high-quality development level of the 
manufacturing industry is expected to draw targeted conclusions and provide feasible policy 
Guidelines. 

3. Design Research 

3.1. Data Sources 
This paper selects panel data of 11 provinces and municipalities covered by the Yangtze River 
Economic Belt from 2011 to 2020. The data of the indicators are from the official network of 
the National Bureau of Statistics. 

3.2. Construction of Evaluation Index System 
Table 1. Selection of evaluation indicators 

target layer dimension 
layer 

Indicator layer Indicator positive 
and negative 

The upgrading level of 
manufacturing industry 

in the Yangtze River 
Economic Belt 

size dimension Manufacturing value added + 
Efficiency 
dimension Labor productivity + 

Scientific 
research 

dimension 

Average number of RD research items by 
company + 

Average number of new product projects in the 
company + 

Average number of patents in a company + 
Average RD research spending by companies + 

Investment 
dimension 

Average wages in manufacturing + 
science and technology spending + 

 
According to the principles of comparability, representativeness and scientificity, the index of 
the manufacturing evaluation system of the Yangtze River Economic Belt is constructed. In view 
of the development characteristics of the manufacturing industry in the Yangtze River 
Economic Belt, this paper selects the value added of the manufacturing industry, labor 
productivity , average RD research funds of enterprises, average number of RD research items, 
average number of new product projects, average number of patents, The eight indicators of 
average manufacturing wages and scientific and technological expenditures are evaluated, 
which more comprehensively cover the development characteristics of the manufacturing 
industry in the entire province and prefecture-level cities. 
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3.3. Entropy Weight - TOPSIS Evaluation 
Since there are many evaluation indicators, it is difficult to calculate the weight accurately, and 
there are differences in positive and negative, so this paper considers using the entropy weight 
-TOPSIS model to measure the manufacturing development of the Yangtze River Economic Belt. 
Using MATLAB to measure the redundancy of manufacturing information entropy and the 
weight of each index in 11 provinces and prefecture-level cities, the results are as follows. 
 

Table 2. Information entropy, information utility value and weight of each indicator 
item Information entropy Information utility value Weights 

Manufacturing value added 0.8674 0.1326 0.0808 
Labor productivity 0.9290 0.0710 0.0433 

Average RD research spending by companies 0.7243 0.2757 0.1681 
Average number of RD research items by 

company 0.7825 0.2175 0.1326 

Average number of new product projects in the 
company 0.7875 _ 0.2125 0.1296 

Average number of patents in a company 0.7374 0.2626 0.1602 
Average wages in manufacturing 0.8044 0.1956 0.1193 
science and technology spending 0.7277 0.2723 0.1661 

 
Among them, the information entropy of labor productivity is the largest, indicating that the 
index has the smallest degree of variation, the smallest information utility value, and the 
smallest role in the comprehensive evaluation. The information entropy of the average RD 
research funding of enterprises is the smallest, indicating that the index has the largest degree 
of variation. Information has the largest utility value and plays the greatest role in 
comprehensive evaluation. 
Calculated by the entropy weight method is brought into the TOPSIS algorithm, and the average 
score of each province and prefecture-level city from 2011 to 2020 is shown in the following 
table. 
 

Table 3. Schematic diagram of entropy weight -TOPSIS algorithm score 
area year 2011 2012 year 2013 Year 2014 2015 2016 2017 2018 2019 2020 

Shanghai 0.1302 0.1238 0.1262 0.1202 0.2347 0.1993 0.2154 0.2672 0.2203 0.2169 
Jiangsu Province 0.3057 0.2156 0.2940 0.2975 0.2345 0.3006 0.2982 0.2114 0.2182 0.2076 

Zhejiang Province 0.2246 0.1733 0.2254 0.2202 0.1986 0.1825 0.1721 0.1819 0.1915 0.1964 
Anhui Province 0.0786 0.0727 0.0879 0.0901 0.0858 0.0832 0.0833 0.0764 0.0832 0.0842 
Jiangxi Province 0.0272 0.0524 0.0238 0.0244 0.0234 0.0267 0.0309 0.0431 0.0441 0.0474 
Hubei Province 0.0652 0.0558 0.0728 0.0800 0.0703 0.0695 0.0653 0.0742 0.0802 0.0786 

Chongqing 0.0292 0.0242 0.0303 0.0343 0.0357 0.0312 0.0290 0.0305 0.0286 0.0294 
Sichuan Province 0.0528 0.0477 0.0585 0.0593 0.0485 0.0436 0.0447 0.0454 0.0509 0.0522 
Guizhou Province 0.0120 0.1792 0.0082 0.0074 0.0071 0.0066 0.0080 0.0060 0.0093 0.0093 
Yunnan Province 0.0139 0.0068 0.0182 0.0126 0.0131 0.0121 0.0153 0.0136 0.0162 0.0164 
Hunan Province 0.0605 0.0485 0.0546 0.0541 0.0484 0.0447 0.0378 0.503 0.0575 0.0617 

 
From the calculated results, it can be seen that the manufacturing industries of Shanghai, 
Jiangsu and Zhejiang in the downstream provinces and cities are developing well, and they are 
more prominent in the Yangtze River Economic Belt, while the manufacturing industries in the 
upstream provinces and cities such as Yunnan and Guizhou are at the bottom. The structural 
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upgrading of the manufacturing industry is slow and the development is relatively poor, and 
the development of the manufacturing industry in other cities is at a moderate level. At the 
same time, it can be seen from the calculated results that there are still obvious gaps in the 
development of manufacturing industries in various cities. 

4. Conclusion and Suggestion 

Based on the principles of comparability, representativeness, and scientificity, this paper 
constructs eight indicators of the evaluation system for the manufacturing industry in the 
Yangtze River Economic Belt from four dimensions: scale, efficiency, scientific research, and 
investment. Through the panel data analysis of 11 provinces and cities in the Yangtze River 
Economic Belt from 2011 to 2020, it can be seen that the development of the manufacturing 
industry in the Yangtze River Economic Belt is unbalanced, and the development level of the 
upstream provinces and cities, to the middle reaches, and then to the downstream rises in turn. 

4.1. Promoting the Digital Transformation of the Manufacturing Industry in the 
Yangtze River Economic Belt 

With the transformation of digital development, it is difficult for the traditional manufacturing 
industry to meet the challenges in the new era. To achieve the rapid development of the 
manufacturing industry in the Yangtze River Economic Belt, the digital transformation of the 
manufacturing industry should also be considered. By combining the manufacturing 
development concept with new technologies, building a new manufacturing development 
structure, and applying digital technology, the development level of the manufacturing industry 
in the Yangtze River Economic Belt can be further improved. When developing digital 
technology in the manufacturing industry, we should firstly establish the infrastructure for 
implementing digital technology, strengthen the infrastructure construction of network 
communication technology and information industrialization technology, make full use of new 
digital technology, and integrate the development of the manufacturing industry in the Yangtze 
River Economic Belt. A park for the development of modern industrial informatization. On the 
basis of the basic improvement of digital infrastructure, further promote the construction of an 
information system for the development of the manufacturing industry in the Yangtze River 
Economic Belt, and create an ecological environment platform for the development of the 
manufacturing industry for information collection and information sharing. The first is to build 
the basic conditions for the informatization of the manufacturing industry, introduce advanced 
information technology personnel, build a digital manufacturing production line, and build a 
digital space integrating the Internet, digital, information and manufacturing. The second is to 
establish a security early warning mechanism for the manufacturing information platform. On 
the premise of the collection, analysis and application of manufacturing information in the 
Yangtze River Economic Belt, the security and stability of manufacturing information will be 
improved and the usefulness of manufacturing information will be guaranteed. 

4.2. Promoting the Role of the Producer Service Industry in Promoting the 
Manufacturing Industry in the Yangtze River Economic Belt 

Under the new situation, the manufacturing industry in the Yangtze River Economic Belt needs 
new transformation and development, and by further promoting the producer service industry 
in the Yangtze River Economic Belt, it can play a significant positive role in the transformation 
of the manufacturing industry. On the one hand, it can encourage different regions of the 
manufacturing industry in the Yangtze River Economic Belt to choose different productive 
service industries for cooperation and exchanges according to their own conditions, and 
continuously strengthen the interaction and integration between the service industry and the 
manufacturing industry, which will help improve the manufacturing industry in the Yangtze 
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River Economic Belt production efficiency. On the other hand, establish the exchange and 
sharing of knowledge and technology in terms of production factors between the 
manufacturing industry and the producer service industry in the Yangtze River Economic Belt, 
give full play to their own strengths, and maximize the complementary advantages of the 
manufacturing industry and the producer service industry in the Yangtze River Economic Belt. , 
so as to achieve common development. 

4.3. Accelerate the Development of Green Technology in The Manufacturing 
Industry in the Yangtze River Economic Belt 

Green development has become a bright background for the high-quality development of the 
Yangtze River Economic Belt which means that the high- quality development of the 
manufacturing industry is inseparable from the innovation and upgrading of green technology. 
As a key industry in the Yangtze River Economic Belt it should pay more attention to the 
application and development of green technology. At present, on the one hand, there are some 
differences in the development status of green technology development in the upper, middle 
and lower reaches of the Yangtze River Economic Belt (the development of green technology in 
the lower reaches is significantly higher than that in the middle and upper reaches), the 
downstream manufacturing industry should play a leading role while developing its own green 
technology , and promote the development of the middle and upper reaches of the 
manufacturing industry , thereby promoting the innovation of green technology in the middle 
and upper reaches of the manufacturing industry. On the other hand, while gaining experience 
in the development of green technology in downstream manufacturing, the mid-to-upstream 
manufacturing industry should also start from its own perspective, pay attention to the 
application of green technology in the manufacturing field, attract talents in green technology, 
and contribute to the development of green innovation technology in the manufacturing 
industry. The application creates a high-quality environment. 

4.4. Promote the Balanced Development of the Manufacturing Industry in the 
Yangtze River Economic Belt 

The development level of the manufacturing industry in the Yangtze River Economic Belt has 
obvious differences between the upper, middle and lower reaches. The development of the 
lower reaches is obviously faster than the development of the middle and upper reaches. In 
order to further promote the high-quality development of the manufacturing industry in the 
Yangtze River Economic Belt, it is necessary to take measures to reduce Imbalance between 
regions. The first is to establish complementary advantages between regions and rational 
allocation of different resources to promote balanced regional development. The upper, middle 
and lower reaches of the Yangtze River Economic Belt help to break the unbalanced situation 
of regional development through meticulous division of labor and resource sharing. The second 
is to adhere to structural reforms, vigorously support the real economy, promote the 
modernization of the industrial chain, and increase investment in scientific and technological 
innovation, encourage scientific and technological personnel to carry out technological 
innovation, and achieve industrial innovation and upgrading of the manufacturing industry. In 
-depth follow -up of the development status of various regions, in order to optimize the 
industrial structure of the manufacturing industry, to find new drivers for the development of 
the manufacturing industry. 
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