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Abstract 
This paper takes Jiangxi Province and Shanghai as the research object of regional 
cooperation in the eastern and central regions of the Yangtze River Basin in China, 
selects two indicators of industrial structure upgrading and rationalization, and 
describes the process of three industrial structure adjustment and upgrading. Since the 
reform and opening up, Shanghai has made priority development with the help of 
favorable location and resource advantages. However, under the constraints of today ' s 
implementation of resource and environmental protection, from the perspective of 
economic sustainable development, industrial development in the central region of the 
Yangtze River Basin needs transformation and upgrading. This paper analyzes the 
industrial characteristics of Jiangxi Province, explores and puts forward the mechanism 
of cooperation between the eastern and central basins of the Yangtze River in China, so 
as to provide new ideas for industrial transformation and upgrading in the central 
region, reduce pollution, improve factor utilization and provide green ecology for the 
eastern region. 
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1. Literature Review 

In recent years, China 's central Yangtze River Basin urban agglomeration has become the 
central region ' s growth pole. Under the framework of supply-side structural reform, in order 
to achieve stable and sustainable economic growth under the new normal, with the initial 
convergence of the Yangtze River Economic Belt and the Belt and Road Initiative, there is a new 
direction for the opening up of the Yangtze River Delta region. The central and western regions, 
which are deeply rooted in the interior, are accelerating to repair their shortcomings and strive 
to transform the low-end industries with long-term high pollution and high energy 
consumption into high-end industries with high output and low pollution. Under the premise 
of the current state vigorously promoting sustainable economic growth under the protection of 
resources, the overall opening up pattern of the Yangtze River Basin is preliminarily forming. 
Since the rise of central China was proposed in 2004, and the “ Poyang Lake Ecological 
Economic Zone Plan ” was officially approved in 2009, the upgrading of industrial structure of 
urban agglomerations in the central region is promoting sustained economic growth. Therefore, 
how to optimize the industrial structure of the central urban agglomeration to promote the 
upgrading of industrial structure and promote the industrial transformation and upgrading of 
urban agglomeration is the key to the rise of central China [1]. At the same time, in the process 
of undertaking industrial transfer in coastal areas, the central region is mainly dominated by ' 
high energy consumption and high pollution ' industries. Therefore, in this process, it will 
inevitably cause environmental damage to the middle and lower reaches of the Yangtze River 
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Basin, which is not conducive to the sustainable development of the whole ecological and 
economic circle. The change of industrial structure is the Granger cause of the change of carbon 
emissions per unit output, and the upgrading of industrial structure has a significant effect on 
the development of low-carbon economy [2]. In other words, in regional cooperation, the 
collaborators should not only consider the growth of their own interests, but also consider the 
interests of the other side. They should plan open cooperation based on the high position and 
focus on the long-term, and make overall planning and overall consideration. They should not 
mislead the long-term development by obtaining small profits at present, and should not hinder 
substantive cooperation by restricting the superficial form. They should think about open 
cooperation with an open mind, constantly innovate cooperation forms and expand 
cooperation content [3].  Taking Xin ’ an River Basin as an example, Ma Zhihui proposed policy 
recommendations to promote the pilot mechanism of ecological compensation in inter-
provincial basins. This plays an important role in resolving regional conflicts of interest, 
improving the long-term mechanism of ecological compensation, promoting the 
implementation of inter-provincial ecological compensation pilot in the whole country, and 
promoting the sustainable development of social economy in the basin [4]. 
Throughout the existing literature, there are many studies on the implementation mechanism 
of regional cooperation in ecological watershed. Zhao and Yang proposed that the ecological 
basin cooperation should promote the transformation of the ecological compensation mode of 
the Yangtze River Economic Belt basin from the original “ blood transfusion ” compensation 
mode to the “ blood production ” compensation mode from the perspective of sustainable 
development, and build a mutually beneficial and win-win development mechanism of 
ecological and environmental protection industry based on the “ hematopoietic compensation ” 
mode [5].  Fan Hengshan, a domestic scholar, proposes to establish an exploration coordination 
mechanism, give full play to the advantages of the regional cooperation system, strive to form 
a multi-level regional cooperation and exchange mechanism, and coordinately solve major 
problems in counterpart support and cooperation [6]. The director of the Institute of Regional 
and Urban Studies of Renmin University said that the realization of the development pattern of 
the Yangtze River Economic Belt is of great significance to the coordinated development of the 
eastern and western regions in China, and it is necessary to explore how to promote the high-
quality development of the Yangtze River Economic Belt under the new normal from multiple 
perspectives. Gong Shengsheng pointed out that the first subject of regional cooperation should 
be the government, followed by enterprises, and then non-enterprise organizations. The 
government ' s promotion of regional cooperation is the basis and guarantee for maximizing 
regional common interests [7]. 
From the above research results, it can be seen that the domestic scholars ' exploration on the 
construction of ecological basin cooperation mechanism is mostly concentrated on the macro 
level, and the specific implementation rules of industrial basin cooperation at the micro level 
are rarely considered. Industrial transformation and upgrading can be understood as the 
changing process of the characteristics of the elements of economic structure. There are two 
main paths for industrial transformation and upgrading, namely, inter-industry transformation 
and upgrading and intra-industry transformation and upgrading [8]. Inter-industry 
transformation and upgrading refers to the transition from the primary industry to the 
secondary and tertiary industries. Intra-industry transformation and upgrading refers to 
improving factor output and labor productivity, while supporting environmentally friendly 
development model. This paper will start from the two dimensions of industrial structure 
upgrading and rationalization, comparative analysis of China ' s eastern and central Yangtze 
River Basin industry status. Combined with the characteristics of Jiangxi Province, this paper 
puts forward the ways of optimizing the future industrial development in Jiangxi Province and 
the innovative mode of deepening the win-win regional cooperation in the Yangtze River Basin. 
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2. Overview of Eastern and Middle Yangtze River Basin 

2.1. General Situation of Jiangxi Province 
Since the reform and opening up, the three industrial structures in Jiangxi Province have been 
continuously adjusted and optimized. The proportion of primary industry output declined from 
32.1 per cent in 1996 to 10.3 per cent in 2016, a decrease of 21.8 percentage points ; overall, 
the contribution rate of the second and third industries to economic growth is also showing an 
increasing trend, but the increase is not obvious. At the same time, with the ' Rise of Central 
China ' plan, undertaking industrial transfer and industrial restructuring and upgrading in the 
eastern region, the economic structure and employment structure of Jiangxi Province are 
constantly optimized. However, in general, the employment proportion of the primary industry 
in Jiangxi Province is high, and the coordination between industrial structure and employment 
structure is poor. From the figure, the employment population of the primary industry in Jiangxi 
Province has declined significantly since 1996, from 49.8 % to 29.3 % in 2016, with an overall 
decline of nearly 50 %. At the same time, the proportion of the second and third industry 
employment population is slowly increasing. 
 

 
Figure 1. Proportion of Three Industries in Jiangxi Province, 1996-2016 

2.2. Overview of Shanghai 
Since 1993, China 's reform and opening up chief designer Deng Xiaoping South tour speech, 
the development of Shanghai is changing rapidly, is developing into China 's economy, finance, 
science and technology, information, cultural center, economic development by leaps and 
bounds. It can be seen that the proportion of the output value of the primary industry in 
Shanghai has fallen by less than 1 % since 2006, which indicates to some extent that the whole 
industrial structure of Shanghai is in a period of high-level development. At the same time, it 
reflects from the side its practical problems of slow growth of labor migration and agricultural 
investment in the primary industry. 
It can be seen from the figure that the proportion of the tertiary industry increases rapidly and 
develops into a key industry that accounts for about 70 % of the total output value of Shanghai. 
Although the proportion of the secondary industry continues to decrease, there is no doubt that 
its industrialization development scale is expanding, and its contribution to economic 
development cannot be ignored.  
Corresponding to the industrial structure, in the employment population structure, the 
proportion of primary industry employment population is very low, and is in the process of 
continuous decline ; on the whole, the employment population of the tertiary industry 
increased by nearly 15 %, and the employment population of the secondary industry showed a 
downward trend. 
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Figure 2. Proportion of three industries in Shanghai from 2003 to 2016 

Source: collated and calculated according to the data of Jiangxi Province and Shanghai 
Statistical Yearbook from 1996 to 2016 

3. Industrial Structure Transformation and its Measurement 

3.1. Longitudinal Upgrade Measure 
The advancement and rationalization of industrial structure are two important indexes to 
measure the adjustment and optimization of industrial structure. The upgrading of industrial 
structure refers to a country or a region 's economic development priorities or the focus of 
industrial structure from the primary industry to the secondary industry and tertiary industry 
transfer process, marking the process and height of inter-industry transformation and 
upgrading. The upgrading of industrial structure is often reflected in the changes of output 
value level, employment population and per capita income ratio between various industrial 
sectors. From the perspective of industrial structure development, the whole process of 
industrial structure upgrading is reflected in the transfer of key pillar industries from primary 
industry to secondary industry and then to tertiary industry.  
In this paper, the industrial structure hierarchy coefficient is used to quantitatively measure 
the level of industrial structure upgrading [9],  avoiding the use of a : b : c proportional form 
and understanding a, b, c as vectors, which is easy to produce multiple collinearity, resulting in 
difficulties in analysis. The index of industrial structure hierarchy coefficient not only reflects 
the information of industrial structure optimization and upgrading, but also makes the internal 
proportional relationship between the three industries into a numerical value, which is 
convenient for research. Assume that there are n industries in a region, which are arranged 
from high level to low level, and the proportion of output value to GDP is denoted as q ( j ), then 
the industrial structure hierarchy coefficient of the region is defined as: 
 

𝑊 = ∑ ∑ 𝑞(𝑗)                                                                 (1) 

 
From the expression of the above industrial structure level coefficient, it can be seen that the 
greater the W value, indicating that the higher the level of industrial structure upgrading in the 
region, and the minimum W value is 1.  

3.2. Horizontal Upgrade Measure 
The rationalization of industrial structure can be used to indicate the transformation and 
upgrading of the industry. It means that in order to improve economic performance, at a certain 
stage of economic development, according to the existing level of science and technology, the 
structure of consumption and investment demand, the quality of the population and the natural 
resource endowment conditions, the initial development of unreasonable industrial structure 
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is optimized and upgraded to achieve a reasonable and efficient allocation of production factors, 
and to a certain extent, promote the coordinated and stable high-quality development of 
various industries. 
As far as the measurement method of industrial structure rationalization is concerned, this 
paper draws on the industrial structure deviation index widely used in the current academic 
circles, and improves the index on the basis of fully considering the importance of each industry, 
and assigns the weight of each industry (measured by the proportion of output value) on the 
basis of the original measurement formula [10]. The revised industrial structure deviation 
index (SD) is obtained, and the specific formula is: 
 

𝑆𝐷 = ∑ 𝑊
/

/
− 1 = ∑ 𝑊

/

/
− 1                                         (2) 

 
Based on the above redefined calculation method of industrial structure upgrading and 
rationalization, the following regional industrial structure indicator trend diagram can be 
obtained as follows. It can be seen from the following figure that the overall industrial structure 
of Shanghai showed an upward trend from 2003 to 2016. The upgrading of industrial structure 
was stable at more than 2.5, and its horizontal upgrading was very high, indicating that it was 
in the dual channel of high-level and rational development, and had entered the stage of post-
industrialization, and achieved high-quality sustainable development under the constraints of 
environmental resources. As shown in Figure Ⅲ , 1 refers to Jiangxi Province, 2 refers to 
Shanghai. The industrial structure of Jiangxi Province is in the process of optimization and 
adjustment, and the industrial upgrading index has improved, but relatively speaking, it is still 
in a backward position. According to the rationalization of the index, the industrial 
transformation and upgrading of Jiangxi Province has a relatively large degree of damage to the 
environment. It is necessary to find a reasonable development model to optimize the allocation 
of resources. 
 

 
Figure 3. Comparison of Regional Industrial Structure Index 

4. Analysis of Industrial Transformation Characteristics in Jiangxi 
Province 

4.1. Overall Trend of' One Decrease, Two Decrease, Three Increase' 
Research shows that the industrial structure in the middle reaches of the Yangtze River is highly 
convergent. Hubei, Hunan, Jiangxi and Anhui provinces have high similarity in industrial 
structure and high proportion of secondary industry, which are all in the middle stage of 
industrialization. In the process of undertaking industrial transfer in coastal areas, the 
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industrial projects undertaken are mostly building materials, food manufacturing and other 
fields. Labor-intensive industries are the main industry, and the proportion of technology-
intensive industries is low. From the perspective of the limitation of resources, while occupying 
land resources, environmental pressure may become the short board of industrial undertaking. 
At present, the proportion of the primary industry in Jiangxi Province has declined, the 
proportion of the secondary industry has declined slowly, and the proportion of the tertiary 
industry has increased steadily. 

4.2. Low Industrial Added Value 
Industry is the main body of secondary industry. On the one hand, it is necessary to introduce 
innovation mechanisms to upgrade traditional industries, increase R & D efforts and increase 
the added value of their products ; on the other hand to increase the proportion of investment 
in emerging industries, accelerate the development of modern industry in Jiangxi Province and 
the process of industrialization. But technology updates are pressing. According to the 
economic census data, in 2014, the province ' s industry 35083 industrial activity units, 
accounting for 95.24 % of the number of secondary industrial activity units. Among them, there 
are 4069 industrial activity units in the extractive industry, accounting for 10.34 % of the 
number of secondary industrial activity units ; the manufacturing industry has 27033 industrial 
activity units, accounting for 73.56 % of the second industrial activity units ; there are 3893 
industrial activity units in the production and supply of electricity, gas and water, accounting 
for 10.13 per cent of the second industry. In 2015, the provincial industrial added value was 
691.8 billion yuan, accounting for 82.24 % of the added value of the secondary industry; the 
added value of manufacturing enterprises above scale is 72.541 billion yuan, accounting for 
82.22 % of the added value of industrial enterprises above scale. 
 

 
Figure 4. Value Added Composition of Secondary Industry in Jiangxi Province in 2016 

4.3. Emerging Services to be Accelerated 
According to the economic census data, in 2016, the added value of the tertiary industry, 
transportation, warehousing and postal communication industry, wholesale and retail trade, 
accommodation and catering industry, financial industry, real estate industry and other 
traditional services accounted for the proportion of the tertiary industry output value increase 
is 10 %, 16 %, 6 %, 14 %, 10 % ; the number of industrial activity units in the public 
management industry, including state organs, party organs and social organizations, accounts 
for 26.34 % of the number of industrial activity units in the tertiary industry ; the proportion of 
emerging information transmission, computer services and software industries in the number 
of industrial activities in the tertiary industry is only 1.42 %. In 2015, the added value of the 
tertiary industry, transportation, warehousing and postal communication industry, wholesale 
and retail trade, accommodation and catering industry, financial industry, real estate industry 
and other traditional services accounted for the proportion of the tertiary industry output value 
increase is 11 %, 18 %, 6 %, 14 %, 9 % ; compared with 2001, the top two increased by 1 
percentage point and 2 percentage points respectively, while the latter fell by 1 percentage 
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point. The above shows that the traditional service industry in our province occupies a high 
proportion, and the development level of emerging service industry is low. 
 

 
Figure 5. Value Added Composition of Tertiary Industry in Jiangxi Province in 2016 

4.4. Analysis of Jiangxi Undertaking Industrial Transfer in Eastern Coastal 
Areas 

From the location advantage, Jiangxi Province is located in the middle reaches of the Yangtze 
River, infrastructure construction is good; in addition, Jiangxi Province has advantages in factor 
endowment and is an important source of nonferrous metals, precious metals and rare rare 
earth resources in China. In recent years, due to the acceleration of urbanization, many farmers 
leave the countryside to seek employment in cities, which leads to the existence of surplus rural 
labor force ; in addition, preferential subsidy policies in the province will also attract more 
investors and industrial projects. Therefore, this will become a favorable factor for Jiangxi 
Province to develop and undertake high-end industries, R & D and self-innovation in the future. 

5. Conclusions and Policy Recommendations 

Through the comparative analysis of the industrial structure of Jiangxi Province and Shanghai, 
it is found that the industrial upgrading and rationalization of Jiangxi Province are far behind 
that of Shanghai. Under the construction mode of ecological function zones in the Yangtze River 
Basin, the eastern part provides the necessary technical support for industrial transformation 
and upgrading, and the central part provides a good water resources ecological environment 
for the eastern part, complement each other and coordinate development. In order to realize 
the industrial cooperation between the east and the middle, we must establish a reasonable 
mechanism to ensure its feasibility.  
First, to clear the direction of the first industry adjustment. In the long run, agriculture will not 
play a significant role in stimulating economic growth in Jiangxi Province, but Jiangxi does not 
have a comparative advantage in the primary industry. The low coverage of modern agriculture 
and the slow growth of agricultural investment make the development of primary industry slow. 
But agriculture is the cornerstone of economic development, the relatively effective way is to 
increase investment in agricultural innovation and agricultural technology promotion, the 
development of modern science and technology agriculture. At the same time, guide the labor 
population to other high value-added industries, improve and promote the pace of vertical 
upgrading of the three industries. The difficulty lies in the serious outflow of talents in Jiangxi 
Province, and the disconnection between agricultural innovation and technology. Here, the 
government should play a leading role, increase investment in scientific and technological 
research and development, and establish an assessment mechanism that is consistent with 
scientific research and practical technology application. The establishment of intellectual 
achievement sharing in the eastern and central parts of Shanghai is due to the extremely low 
proportion of agriculture in Shanghai. R & D achievements can improve resource utilization and 
reduce pressure on water resources and environment in the basin while sharing with the 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0012 

103 

Frontiers in Economics and Management 

ISSN: 2692-7608 

central part. Second, the current industrial structure problems in Jiangxi Province are 
highlighted in the high proportion of low value-added industries, high consumption, high 
pollution and high emission industries. It is necessary to speed up the supply-side structural 
reform and promote scientific and technological innovation to remove the three high industries. 
Third, for high technology content, good prospects for development of industries to give certain 
funding policy tilt. Fourthly, for the high value-added service industry, we should actively 
introduce and provide social institutional guarantee, adhere to the concept of ' green mountains 
and rivers are golden mountains and silver mountains ', and vigorously develop tourism.  
This paper puts forward the innovative mode of cooperation between the eastern and central 
parts of the Yangtze River Basin in China, so that both sides can reach consensus and achieve 
win-win situation. Central China should establish and improve water resources monitoring 
system, monitor water environment in real time, improve water storage and drainage capacity, 
and create conditions for the development of the east. In the process of industrial 
transformation and upgrading of the central basin, the eastern region needs to give high-tech 
and talent support. The pilot mode of ecological compensation mechanism can be adopted to 
increase the intensity of transfer payments, grant special funds to the transformation and 
upgrading projects of industrial enterprises, clarify the payment and accounting system of 
project funds, and establish performance appraisal so as to make it better used for ecological 
protection and industrial transformation and upgrading. Adopt policy guidance to introduce 
high-tech enterprises or high-quality talents in eastern cities, or adopt the principle of using 
only for them. 
Secondly, we can take advantage of the industrial and geographical advantages of the eastern 
region, and establish a new cooperation platform based on the integration of regional interests. 
The eastern part helps to develop and publicize the tourism industry in central China, forming 
a ' enclave economy ', that is, the industrial parks with specific functions are jointly developed 
and shared by both partners. 
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