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Abstract 

With the development of finance and the mobilization of the internal power of the 
economy, researchers have been paying attention to the problems of population 
dividend and structure. Taking the population structure and economic development of 
eleven prefecture-level cities in shanxi province as the research object, this paper USES 
the grey correlation analysis method to study the influence of population structure on 
economic development in shanxi province. The empirical results show that the 
population structure in shanxi province is closely related to the economic prosperity, 
and the population structure and the economic prosperity influence each other, mainly 
in the following aspects: (1) the original population growth rate in shanxi province is 
closely related to the economic prosperity of shanxi province. Good original increase 
rate of population promotes economic prosperity, while poor original increase rate of 
population and aging phenomenon are unfavorable to the economic development of 
shanxi province. (2) the number of employees in the primary industry, the number of 
employees in the secondary industry and the number of employees in the tertiary 
industry is closely related to the economic prosperity of shanxi province. The secondary 
industry and the tertiary industry mainly affect the economy and promote high-quality 
development of economy and finance through high-end modern technology. Meanwhile, 
the primary industry, as the foundation, in turn affects the population structure, and the 
economic prosperity is greatly affected by the structure of people in employment. (3) 
eleven prefecture-level cities in shanxi province have different degrees of correlation 
and coupling with financial and economic prosperity, most of which are low-level 
coupling and antagonistic coupling. linfen city, yuncheng city, Jincheng city, changzhi city 
and jinzhong city are the low level coupling areas, while lvliang city, shuozhou city and 
datong city are the antagonistic coupling areas. In this regard, we should actively 
transform the functions, adjust the industrial structure, promote industrial upgrading 
and encourage the two-child policy, optimize the structure of the population in 
employment and the original population growth rate, slow down or even eliminate the 
aging of the population, and promote the economic, financial stability, sustainable and 
high-quality development of shanxi province. 
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1. Introduction 

At present, China's labor force has begun to age ahead of the population, the number of the 
elderly population has increased, the proportion of the working-age population has declined, 
the average age of the labor force has increased, and the contradiction between supply and 
demand in the market is caused by the continuous increase in the age of the working population 
in our country. At the same time, the oversize of the population grade brings huge pressure on 
the society to provide for the aged; the gender structure of the population is out of balance; the 
proportion of empty-nest families is increasing; the floating population is increasing; 
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population growth will bring greater pressure on resources; the population dividend is 
gradually disappearing, the problem of population aging is serious, and the imbalance of 
population structure, overcapacity, distortion of factor market, transformation of economic 
power and other problems hinder the economic development of our country. At present, 
China's economy is facing an important era of industrial opportunity, and the change of 
population structure will affect the change of industrial structure, which will have an effect on 
economic development. at the same time, the demographic dividend brought by the 
optimization of population structure will also promote economic development. therefore, the 
problem of population structure needs to be solved in economic development. 

Because of the large population, the population structure is very important to promote the good 
development of the economy. A reasonable population structure can help the economy to 
achieve steady, high-quality prosperity, and is an important driving force for economic 
development. At present, scholars at home and abroad have analyzed and explored the effect 
of population structure on economic development based on the data of population structure. 
The text investigates the cities in Shanxi Province to study the impact of population structure 
on economic development and enrich the thinking on population structure and economic 
development. Shanxi Province is a province whose economy depends on traditional resources 
(coal). As the society pays more and more attention to ecology, the economic water pressure of 
various cities in Shanxi Province is additional, and the population problem is prominent. 
Therefore, it is of great practical significance to study the effect of population structure on 
economic development. 

2. Summary of research at home and abroad 

The research time of Chinese local researchers on the impact of population structure on 
economic development is relatively short, and the research on population structure and 
economic development includes consumption, dependency ratio, population transformation, 
and the correlation and coupling degree between population structure and economic 
development. it mainly focuses on the correlation degree and coupling degree between 
population structure and economic development. Wang Na and Wang Chaoying (2020) [1], 
Qiao Meihua and Qin Shanyong (2018) [2] believe that population structure and economic 
development can influence each other through consumption; Li Prexin and Chen Kun (2019) 
[3] think that population dependency ratio can restrain economy, population urbanization rate, 
education structure, income structure and employment structure promote economic 
development, and employment structure plays a great role in promoting economic 
development. Yan Yueping and Wang Nan (2019) [4] believe that the population has changed 
in recent years, and further population transformation is needed to promote development; 
Song Qiang (2019) [5] believes that economic growth can be promoted by increasing 
productivity; Yang Dongliang and Li Pengyi (2019) [6] use panel data and regression methods 
to conclude that age structure and employment structure have an impact on the economy. 
Wang Weiguo et al. (2019) [7] analyzed the effect of age structure on the economy and affirmed 
that the current policy of increasing fertility can promote the economy. Li Jianwei and Zhou 
Lingling (2018) [8] also reached the same conclusion. Yu Yanxue (2019) [9] thinks that the 
analysis of population structure is beneficial to economic development, and analyzes the 
characteristics of Hui population structure in Guizhou. Jin Yingjun (2018) [10], Jin Jin et al. 
(2018) [11] using the SDM model and the system coupling model, this paper analyzes the effect 
of China's current population structure on the industrial opportunity, and acts on the economy 
through the industrial opportunity. Wu Lianxia (2018) [12] found the factors that affect the 
coupling prosperity of population structure and economy through the SRM model. Xu Nuojin 
(2018) [13] and Huang Qian (2019) [14] believe that the current population dividend has 
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disappeared and that economic vitality should be enhanced by improving population quality 
and showing population quality dividend. Yu Tingting et al. (2018) [15] analyzed the 
relationship between population structure and economic prosperity in different prefectures 
and cities in Northeast China by using grey relational analysis model and coupling model, and 
considered that there is a coupling relationship between population structure and economic 
prosperity. Ren Huiling (2018) [16], Zhang Yu et al (2018) [17] reached the same conclusion 
when studying Jiangsu Province and the Yellow River Golden Triangle. Wu Lianxia (2018) [18] 
studied the spatial coupling relationship between population structure and economic 
prosperity in Jiangsu Province, and found that the coupling degree between different spatial 
population structure and economic prosperity is not the same. Wang Xiaofei and Luo Jin (2018) 
[19] studied the relationship between population structure, investment and economy in 
Shandong Province, and found that they are increasing year by year, and the coupling degree 
between them is also increasing. Qiu Tao and Liu Mingqiang (2018) [20] constructed the system 
of population structure and economic prosperity. By using the grey correlation method, it is 
found that there is a strong relationship between population structure and economic prosperity 
in Sichuan Province. the ranking of economic factors affecting population structure and 
population factors affecting economic prosperity are obtained. 

Bucci et al. (2018) [21] discussed the influence of population growth rate on per capita GDP by 
using a finite mixed model, and considered that population growth can be a powerful source of 
long-term productivity growth. Kuhn and Prettner (2018) [22] used intergenerational 
substitution effect to study the influence of population age structure and population dynamics 
on economic growth. Yang and Xu (2018) [23] believe that China's population quality surplus 
is replacing the population quantity surplus and promoting sustainable prosperity. Liu et al. 
(2019) [24] found that population aging has a double threshold effect on industrial upgrading 
through the panel threshold model, and significantly promote the upgrading of industrial 
structure. 

However, there are few studies on the traditional economic model, the population structure 
and economic development of the areas relying on coal energy (taking Shanxi Province as an 
example). On the other hand, in recent years, the coal market is in the doldrums, coal prices 
continue to decline, the traditional model of relying on coal energy to promote economic 
development is no longer desirable. Shanxi Province, as a major coal province, the economic 
depression caused by overcapacity, coal rough processing, environmental degradation and the 
downturn of the coal market is even more serious. finding other ways to promote economic 
development is of great significance to economic prosperity. Therefore, this paper studies the 
influence of population structure on economic development in Shanxi Province, focusing on the 
employment population structure of employees in primary industry, secondary industry and 
tertiary industry. By selecting the grey relational analysis method used by most scholars and 
suitable for the study of population structure and economic development, the correlation 
degree and coupling degree between population structure and economic development in 
Shanxi Province are obtained through data. And based on the correlation degree and coupling 
degree analysis, to provide corresponding policy recommendations for the relevant 
government departments in Shanxi Province. 

3. Model method 

3.1. Data sources and indicator system 

As the study is the effect of population structure on economic development, it is necessary to 
find the relevant indicators of population structure and economic development. The data are 
obtained through the Statistical Yearbook of Shanxi Province, the Statistical Yearbook of 
prefecture-level cities of Shanxi Province in 2018 and the statistical bulletin of relevant 
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population and economic data of Shanxi Province. Taking into account the availability of data, 
ten population variables are selected: the number of employees in the primary industry, the 
secondary industry, the tertiary industry, the total population, the male population, the female 
population, the urban population, the rural population, the population density and the natural 
population growth rate. There are 11 economic variables: agricultural gross output value, 
industrial main business income, (GDP), added value of primary industry, added value of 
secondary industry, added value of tertiary industry, per capita gross domestic product (GDP), 
per capita disposable income of rural residents, per capita disposable income of urban 
households, total amount of social consumer goods and total amount of import and export. 
According to the ten indicators of population and eleven indicators of economic and financial 
development, the grey relational analysis method is used to establish the relevant model, and 
the correlation degree and coupling degree between Shanxi population structure system and 
economic development system are obtained. Because of the differences between the population 
structure and economic development of different prefecture-level cities, using the population 
variables, the number of employees in the primary industry, the number of employees in the 
secondary industry, the number of employees in the tertiary industry, the total population and 
the relationship between population density and economic development system, using the 
hierarchical clustering method, eleven prefecture-level cities in Shanxi Province are divided 
into eleven prefecture-level cities in Shanxi Province, and the difference of coupling degree 
between population structure and economic development of eleven prefecture-level cities in 
Shanxi Province is compared. To find out the impact of the population structure of prefecture-
level cities in Shanxi Province on economic prosperity. 

 

Table 1. Index system of population structure 
Grade I index Level II index 

 M1 
 M2 
 M3 
 M4 

Population structure system M5 
 M6 
 M7 
 M8 
 M9 
 M10 

 

Table 2. Index system of economic prosperity 
Grade I index Level II index 

 N1 
 N2 
 N3 
 N4 

Economic development system N5 
 N6 
 N7 
 N8 
 N9 
 N10 
 N11 

 

3.2. Grey relational analysis method 

The grey relational analysis method is suitable for all sample size samples, which does not limit 
the number of samples, nor does it require the sample dispersion to show a standardized 
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dispersion law, and the results obtained are not contrary to the directional research results. it 
is a more reliable analysis method. The specific methods are as follows:  

(1) after obtaining the required data of population structure system variables and economic 
development system variables of 11 prefecture-level cities in Shanxi Province, the population 

variable is set as iM  (iTunes 1, 2, …., 10), the economic variables are jN  (jTunes 1, 2, …., 11).  

(2) due to the differences in dimensional units of each variable, it is necessary to carry out de-
dimensionalization operation on each variable of each population structure system and each 
variable of the economic development system. Through the processing of MATLAB software, 

the new population structure system variables are obtained
'

iM (iTunes 1, 2, …., 10) and 

economic development system variables
'

jN  ((jTunes 1, 2, …., 11).  

(3) substitute the calculation formula, through calculating the correlation coefficient, get the 
correlation degree of the population structure system variable and the economic development 
system variable, as well as their coupling degree, the specific formula is: 

' '' '

(z) (z)( ) ( )

' '' '( )

(z) (z)( ) ( )

maxmaxminmin

maxmax

i ij z j z
i j i j

ij z

i ij z j z
i j
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N NM M






− + −

=
− + −

                                  (1) 

Among them, 
( )ij z

  is the correlation coefficient between the I population index and the j 

economic and financial index in the population structure system of various prefecture-level 
cities in Shanxi Province. it reflects the degree of correlation between the I population index of 
the population structure system and the j economic and financial index of the economic 

development system;   is called the resolution coefficient, which is taken in the interval (0. 

1), where it is taken as 0.5. 
11

( )
1

1

11ij ij z
z

 
=

=                                                                        (2) 

ij
 , the greater the correlation between the I population index of the population structure 

system and the j economic and financial index of the economic development system, indicating 
that the greater the degree of correlation between the I population variable of the population 
structure system and the j economic variable of the economic development system, the closer 
the relationship between the two variables. 

11

1

1
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j

a 
=
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1

1
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b 
=
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ia  indicates the overall correlation between the I th population index in the population 

structure system and the economic development system. The overall correlation degree 
between the first population index in the population structure system and the economic 
development system is expressed as the overall correlation degree between the j economic 
variable in the economic development system and the population structure system, that is jb , 

it is shown as the mean in the correlation matrix table, which reflects the overall correlation 
degree of one variable of the population structure (economic development) system to another 
system. 

10 11

( )( )
1 1

1

110 ij zz
i j

Q 
= =

=                                                                     (5) 

It is expressed as the coupling degree between the population structure and economic 
prosperity and development of the z prefecture-level city in Shanxi Province. 



Volume 2 Issue 8, 2021 

DOI: 10.6981/FEM.202108_2(8).0030 

212 

Frontiers in Economics and Management 

ISSN: 2692-7608 

3.3. Classification of correlation degree and coupling degree 

In order to analyze the relationship between the variables of population structure system and 
economic development system in Shanxi Province, the correlation degree is divided into four 
categories, including weak correlation, weak correlation, strong correlation and strong 
correlation. In order to analyze the relationship between population structure system and 
economic development system of prefecture-level cities in Shanxi Province, the coupling degree 
is also divided into four categories, including low-level coupling area, running-in coupling area, 
antagonistic coupling area and coordination coupling area. 

 

Table 3. Association categories 
Correlation degree Relevance 

0<βij≤0.35 Weakest correlation 
0.35<βij≤0.55 Weak association 
0.55<βij≤0.75 Strong correlation 

0.75<βij≤1 Strongest correlation 

 

4. Analysis of empirical results 

4.1. Correlation degree Matrix of variables between population structure 
system and Economic and Financial Development system in Shanxi 
Province 

According to the obtained data and the model formula, the correlation degree between the 
population variables of the population structure system of Shanxi Province and the economic 
variables of the economic development system is obtained through the formulas (1) and (2), 
which is shown as the correlation degree matrix. As can be seen from the table below: 

 

Table 4. Correlation between population structure system and economic development system 
--- M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 Mean 
N1 0.6357 0.7232 0.7203 0.5705 0.5672 0.5739 0.6554 0.6099 0.6935 0.6711 0.6420 
N2 0.6185 0.5815 0.5722 0.6256 0.6259 0.6256 0.6118 0.6180 0.6028 0.5724 0.6040 
N3 0.6318 0.7362 0.7508 0.5580 0.5555 0.5609 0.6425 0.6003 0.6944 0.6976 0.6522 
N4 0.6361 0.7167 0.7043 0.5777 0.5745 0.5815 0.6550 0.6125 0.6907 0.6586 0.6371 
N5 0.6264 0.6763 0.6742 0.5841 0.5813 0.5866 0.6419 0.6113 0.6658 0.6551 0.6303 
N6 0.6180 0.7140 0.7652 0.5382 0.5368 0.5399 0.6163 0.5853 0.6641 0.7390 0.6197 
N7 0.6244 0.6664 0.6719 0.5845 0.5816 0.5873 0.6359 0.6085 0.6560 0.6582 0.6243 
N8 0.6102 0.5847 0.5751 0.6088 0.6095 0.6081 0.6039 0.6058 0.5980 0.5676 0.5970 
N9 0.5702 0.5399 0.5252 0.5946 0.5970 0.5925 0.5625 0.5823 0.5569 0.5167 0.5637 
N10 0.6158 0.7138 0.7309 0.5485 0.5455 0.5518 0.6325 0.5876 0.6730 0.7027 0.6254 
N11 0.5766 0.6543 0.7028 0.5133 0.5101 0.5166 0.5889 0.5481 0.6081 0.7410 0.5798 

Mean 0.6148 0.6642 0.6720 0.5730 0.5713 0.5749 0.6191 0.5951 0.6470 0.6333 --- 

 

As can be seen from Table 4: 

4.1.1. From the perspective of population structure and economic development of 
Shanxi Province as a whole 

The correlation degree 𝛽𝑖𝑗  between the variables of the population structure system and the 

economic development system is more than 0.50, which shows that there is a relationship 
between the population structure system and the economic development system in Shanxi 
Province. More than 89% of the population structure system and the economic development 
system have a correlation degree of more than 0.55, which shows that there is a strong 
correlation between the population structure system and the economic development system in 
Shanxi Province. The coupling degree between population structure system and economic 
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development system in Shanxi Province is 0.62, which is relatively high. It shows that there is a 
close relationship and interaction between population structure and economic and financial 
development in Shanxi Province, and the coupling state between population structure system 
and economic development system in Shanxi Province is obvious.  

4.1.2. From the point of view of the input and output of the primary industry, the 
secondary industry and the tertiary industry 

The correlation degree between the number of employees in the tertiary industry and the 
added value of the tertiary industry is the highest, about 0.770, followed by the correlation 
between the number of employees in the tertiary industry and the gross domestic product 
(GDP), which is about 0.751, indicating that the number of employees in the tertiary industry is 
strongly related to the added value of the tertiary industry and the gross domestic product 
(GDP). The tertiary industry is the main industry of economic prosperity and development, the 
labor input into the tertiary industry into the output of the tertiary industry, and through the 
output of the tertiary industry to promote economic prosperity. In order to promote the 
prosperity of the economy, we must promote the prosperity of the tertiary industry, and to 
promote the high-quality and long-term development of the economy, we must reasonably 
optimize the tertiary industry, improve the technological level, and enhance the labor 
production skills and efficiency of the tertiary industry.  

The correlation between the number of employees in the secondary industry, the number of 
employees in the tertiary industry and the total agricultural output is greater than that between 
the number of employees in the primary industry and the total agricultural output, which 
shows that a large amount of manpower and labor are invested in the secondary industry and 
the tertiary industry. it has promoted the progress of the secondary industry and the tertiary 
industry, the accelerated process of the secondary industry and the tertiary industry, and 
promoted the progress of science and technology. With the progress of science and technology, 
the improvement of labor production skills and efficiency, the improvement of labor production 
skills and efficiency and the operation of machines have promoted the development of 
agriculture in Shanxi Province. Agricultural production in Shanxi Province is no longer the state 
of traditional human and livestock farming, but is gradually transformed into a modern 
agricultural state of improving agricultural productivity and agricultural labor efficiency 
through technology. At the same time, the correlation between the number of employees in the 
secondary industry and the tertiary industry and the gross domestic product (GDP) is much 
higher than that between the number of employees in the primary industry and the gross 
domestic product (GDP), which shows that the economy of Shanxi Province is mainly driven by 
the development of the secondary industry and the tertiary industry. At present, the population 
distribution of the secondary industry and the tertiary industry in Shanxi Province is relatively 
good. Will promote economic development.  

The correlation between the added value of the tertiary industry and the number of employees 
in the secondary industry and the tertiary industry is 0.71 and 0.77 respectively, which does 
not violate the objective facts, indicating that the output of the tertiary industry in Shanxi 
Province not only depends on the input of the tertiary industry. it is also closely related to the 
development of the secondary industry. At the same time, the correlation between the added 
value of the tertiary industry and the natural population growth rate is also very high, about 
0.74, indicating that the current population growth in Shanxi Province is coordinated with the 
economic development and financial prosperity of Shanxi Province, especially in line with the 
economic prosperity of the tertiary industry in Shanxi Province. The current population 
situation of Shanxi Province will play a leading role in the economic development of Shanxi 
Province. 
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4.1.3. From the perspective of consumption 

The correlation between the total retail sales of consumer goods and the number of employees 
in the secondary industry, the number of employees in the tertiary industry and the natural 
population growth rate is between 0.70 and 0.74. From the perspective of consumption, it is 
proved that the current population growth trend of Shanxi Province and the distribution of 
employees in the primary industry, secondary industry and tertiary industry are in line with 
the current economic development of Shanxi Province. At the same time, the highest correlation 
between the variables of the population system and the total amount of import and export is 
the natural population growth rate, with a correlation degree of 0.74, followed by the number 
of employees in the tertiary industry, with a correlation degree of 0.70. 

4.2. Average coupling degree between population structure system and 
economic and financial development system in Shanxi Province. 

Through the formulas (3) and (4), we can get the average correlation degree between one 
variable and another system in the population structure system (economic development 
system). In the correlation matrix table, it is shown as the mean series.  

In the population structure system, the highest average correlation degree between the 
variables and the economic development system is the number of employees in the tertiary 
industry, followed by the natural population growth rate and the number of employees in the 
secondary industry. In the economic development system, the variables with the highest 
average correlation degree with the population structure system are gross domestic product 
(GDP), gross agricultural output value and the added value of the primary industry. This shows 
that the economic development, especially the agriculture-based primary industry, will have a 
great impact on the population structure, and the agriculture-based primary industry as the 
basic industry affects the population structure of Shanxi Province. the population structure 
continues to play a role in the secondary and tertiary industries of Shanxi Province to affect the 
economic and financial prosperity of Shanxi Province. Appropriate population investment in 
the primary industry, secondary industry and tertiary industry will promote the high-speed 
and high-quality development of the economy, while the high-quality economy will continue to 
optimize the population structure. Shanxi Province should coordinate the population 
proportion of the primary industry, the secondary industry and the tertiary industry, so as to 
achieve a higher quality of economic development, and then optimize the population structure, 
population structure and financial prosperity and economic development more steadily, 
coordinate and promote.  

Through the analysis of the relationship between the population structure system and the 
economic development system, it is found that the current natural population growth rate and 
the industrial distribution of population in the primary industry, secondary industry and 
tertiary industry in Shanxi Province are in harmony with the economic development of Shanxi 
Province. The impact of population structure on economic development and financial 
prosperity in Shanxi Province is shown in all aspects of economy and finance in Shanxi Province. 

4.3. Division of coupling degree between population structure and economic 
development of prefecture-level cities in Shanxi Province. 

After analyzing the correlation and coupling degree between population structure and 
economic development in Shanxi Province, considering that there may be differences among 
prefecture-level cities in Shanxi Province, it is necessary to study them separately. Therefore, 
through the data obtained before, this paper comprehensively selects the correlation between 
the total population (𝑀4), population density (𝑀9), the number of employees in the primary 
industry (𝑀1 ), the number of employees in the secondary industry (𝑀2 ), the number of 
employees in the tertiary industry (𝑀3) and the economic system in the population structure 
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system, and classifies the prefecture-level cities in Shanxi Province into four categories 
according to the degree of coupling and hierarchical clustering method, such as Table 5 and 
Table 6. Furthermore, the coupling degree and coupling type of each prefecture-level city in 
Shanxi Province are visualized by figure 1. 

 

Table 5. Coupling degree of population structure and economic development of cities 
--- a1 a2 a3 a4 a9 Coupling degree cluster 

Taiyuan 0.6978 0.5532 0.5244 0.7798 0.6118 0.6334 3 
Datong 0.6552 0.7049 0.7159 0.6296 0.6805 0.67727 2 

Yangquan 0.7050 0.7695 0.8503 0.6405 0.6978 0.7326 1 
Changzhi 0.6478 0.6590 0.6678 0.6206 0.6671 0.6525 4 
Jincheng 0.6273 0.6931 0.6875 0.5951 0.6613 0.6529 4 

Shuozhou 0.6443 0.6970 0.7072 0.5897 0.6856 0.6647 2 
Jinzhong 0.6545 0.6811 0.6711 0.6439 0.6627 0.6627 4 

Yuncheng 0.6368 0.7015 0.7004 0.6295 0.6709 0.6678 4 
Xinzhou 0.7118 0.6142 0.6483 0.7510 0.6313 0.6713 3 
Linfen 0.6476 0.6400 0.6429 0.6527 0.6421 0.6450 4 
Lvliang 0.6572 0.7256 0.7247 0.5810 0.6978 0.6773 2 

 

Table 6. Coupling types of prefecture-level cities in Shanxi Province 

Coupling type Low level coupling 
Antagonistic 

coupling 
Running-in 

coupling 
Coordinated 

coupling 
Prefecture-

level city 
Linfen Yuncheng Jincheng 

Changzhi Jinzhong 
Lvliang Shuozhou 

Datong 
Xinzhou 
Taiyuan 

Yangquan 

 

5. Research conclusions and policy recommendations 

5.1. The population structure of Shanxi Province has a great influence on 
economic development and financial prosperity. 

There is a strong correlation between the population variables in the population structure 
system of Shanxi Province and the economic variables of the economic development system, 
and there is a strong correlation between more than 89% of the population structure system 
and the economic development system variables. The coupling degree between population 
structure and economic development system in Shanxi Province is 0.62, which is relatively high. 

The population structure of Shanxi Province has a great impact on the economy, and the key 
point is to affect the economy by affecting the secondary industry and the tertiary industry. 
From the point of view of the population industrial distribution of the primary industry, the 
secondary industry and the tertiary industry, the proportion of the employed population of the 
primary industry, the secondary industry and the tertiary industry will have a great impact on 
economic prosperity and development. The government can adopt preferential industrial 
policies and preferential policies for small and medium-sized enterprises in favor of the 
secondary and tertiary industries, attract more people to flow to the secondary and tertiary 
industries through market regulation, and promote the development of the secondary and 
tertiary industries so as to improve the quality of the economy. At the same time, actively 
introduce cutting-edge modern technology, establish high-end technology industrial parks and 
science and technology parks, adjust measures to local conditions, through soilless cultivation 
and other technologies, establish modern ecological cultivation parks, improve the labor 
production skills and efficiency of the primary industry, the secondary industry and the tertiary 
industry, optimize resources, promote the industrial transformation of Shanxi Province, 
transform the economic driving mode, and promote the economy to high quality.  
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The correlation between the natural population growth rate and the added value of the tertiary 
industry and the total retail sales of consumer goods in Shanxi Province is more than 0.70, 
which fully shows that population growth is the driving force of economic growth, and it is 
necessary to vigorously promote the two-child policy. we will improve the policy of providing 
welfare services for the elderly, change people's thinking on health and upbringing, at the same 
time improve the cultural level and quality of the population, and promote high-quality 
production and consumption. 

5.2. The economic development of Shanxi Province reacts to the population 
structure 

The average correlation degree of (GDP), gross agricultural output value and added value of 
primary industry to the population structure system is the highest, and the total economic 
output will directly affect the population structure. Agriculture and the primary industry in the 
economy, as the basis of the economy, will have a great impact on the population structure, and 
then affect the secondary industry and the tertiary industry through the population structure, 
and finally have an impact on economic prosperity and development. Therefore, a reasonable 
and appropriate population structure will promote a virtuous circle of economy and make high-
quality economic development. At the same time, high-quality economy will continue to 
optimize population structure, population structure and economic development. Shanxi 
Province should attach importance to agricultural production and development, introduce 
advanced agricultural production technology, actively build a platform for cooperation with 
leading enterprises and e-commerce promotion, resolutely implement returning farmland to 
forests, plant green forests, and protect the ecological environment. Develop farm music, green 
tourism and other ecological projects. 

5.3. Good momentum of population structure and economic development in 
Shanxi Province. 

Shanxi Province is a major coal province. The economy of Shanxi Province remains in the 
doldrums for a period of time due to factors such as overcapacity, insufficient profits in the coal 
market, low utilization rate of coal development and environmental pressure. at present, many 
economic transformation policies have been issued in Shanxi Province. the optimization and 
transformation of the primary industry, the secondary industry and the tertiary industry is in 
line with the population structure of Shanxi Province, and the economic development situation 
is good. At present, it is necessary to seize the good momentum, increase the preferential 
treatment of emerging high-end and green environmental protection industries, actively 
change the employment structure of the population, improve the level of population education, 
and introduce and retain high-quality talents. reserve strength for the further economic 
transformation and development of Shanxi Province. 

5.4. There are differences in population structure and economic development 
among prefecture-level cities in Shanxi Province. 

There are differences in natural population growth rate, population density, proportion of 
employees in primary industry, proportion of employees in secondary industry, proportion of 
employees in tertiary industry, total economic output and per capita GDP among eleven 
prefecture-level cities in Shanxi Province. Eleven prefecture-level cities in Shanxi Province are 
divided into four categories according to the coupling degree between population structure and 
economic prosperity and development, namely, Linfen City, Yuncheng City, Jincheng City, 
Changzhi City and Jinzhong City in low-level coupling areas. antagonize Luliang City, Shuozhou 
City and Datong City in the coupling area, Xinzhou City and Taiyuan City in the running-in 
coupling area, and Yangquan City in the coordinated coupling area. Shanxi Province should 
seize the important stage of the opportunity of industrial transformation, and different 
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prefectures and cities should formulate population policies, industrial policies and economic 
policies in line with their own regions. adjust the proportion of employees in the primary 
industry, the proportion of employees in the secondary industry and the proportion of 
employees in the tertiary industry to adapt to the population structure of the region, according 
to the local conditions of different regions. Develop industrial and agricultural technologies 
suitable for local eco-environmental resources, and construct local characteristics, so as to 
promote high-quality and steady-state economic development. At the same time, introduce 
excellent and high-quality talents and technology to improve labor efficiency and promote 
economic prosperity. 
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