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Abstract 

The Huaihe Economic Belt is a national strategy. In November 2018, the State Council 
approved the "Huaihe Ecological Economic Belt Development Plan" (hereinafter 
referred to as the "Plan"). The "Plan" is an action program and an important basis for 
guiding the economic development of the Huaihe River; and in the context of my 
country's economy shifting from a high-speed growth stage to a high-quality 
development stage, the road of high-quality development has become the only way for 
the development of the Huaihe River Eco-economic Belt. Based on this, on the basis of 
absorbing and drawing on the existing research results, this article takes economic, 
social and ecological considerations into overall consideration, and selects five first-
level indicators and 17 second-level indicators of economic development, social 
progress, open innovation, eco-friendliness, and people’s lives. The index evaluation 
system measures the high-quality economic development level of 25 prefecture-level 
cities in the Huaihe Economic Zone, and conducts a detailed analysis of the economic 
development quality of the eastern, central, and northern regions of the economic belt; 
then, based on the high-quality economic development of the 25 prefecture-level cities 
Comprehensive scores are used for spatial econometric analysis to explore its 
influencing factors; finally, based on the results of the empirical analysis, targeted policy 
recommendations are proposed to improve the green economic efficiency of the Huaihe 
Ecological Economic Zone, promote the industrial transformation and upgrading of the 
Huaihe Economic Zone, and finally promote the Huaihe Ecological Economy Bring high-
quality economic development. 
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1. Comprehensive evaluation and analysis of the high-quality economic 
development level of the Huaihe Eco-economic Zone 

High-quality economic development is a complex concept that encompasses many aspects of 
economy, society, people's livelihood, environment, and innovation. A single indicator of 
economic growth cannot comprehensively and systematically measure the true situation of 
high-quality development. Therefore, it is necessary to comprehensively consider the economic, 
social, ecological, environmental and other systems to construct a reasonable index system to 
comprehensively evaluate the economic development quality of various cities in the Huaihe 
Economic Zone [1]. The arrangement of this chapter is as follows. First, draw on the existing 
index evaluation system, comprehensively consider the complexity of the evaluation of the 
economic development quality of the Huaihe River Ecological Economic Zone and the 
availability of data, and construct an evaluation index system for the high-quality economic 
development of the Huaihe Ecological Economic Zone; then the evaluation method The 
selection, by comprehensively comparing the advantages and disadvantages of various 
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evaluation methods, selecting the global principal component analysis method to evaluate the 
quality of economic development, first introduces the basic principles and basic steps of the 
global principal component analysis; then, using the global principal component analysis 
method -Comprehensive evaluation of the economic development quality of 25 prefecture-level 
cities in 2021; detailed analysis of the economic development trends of the three major regions 
in the eastern, central and western regions, and northern regions; finally, the economic high 
quality of the 25 prefecture-level cities is given based on the evaluation results Comprehensive 
ranking of development level [2-3]. 

1.1. Construction of the evaluation index system and data sources 

The purpose of constructing the evaluation index system is to use relevant data to 
quantitatively analyze the level of high-quality economic development. Therefore, when 
constructing the index system, it is necessary to grasp the relevant principles to make the 
constructed index system more scientific and practical [4]. 

1.1.1. Systematic principles 

Research on indicators of high-quality development should be considered more complex and 
detailed on the basis of the quality of economic development, including complex systems such 
as the macroscopic overall society, mesoscopic different departments or regions, and 
microscopic enterprises. At the same time, all aspects of the system promote each other. 
Influence. Therefore, the establishment of a high-quality development indicator system is a 
systematic project, and the selection of indicators should follow systematic principles. 

1.1.2. The principle of comprehensiveness 

The evaluation index system for high-quality development is a complex organism with rich 
connotations and a wide range of areas, so the indicators selected must be comprehensive. 

1.1.3. Scientific principles 

In constructing a high-quality development index system, it is necessary to grasp the 
connotation of high-quality development and combine the specific area of the Huai River Eco-
economic Zone to construct a scientific evaluation system suitable for the Huai River Eco-
economic Zone [5]. 

1.1.4. The principle of practicality 

The selection of indicators needs to meet the effects of quantitative analysis and evaluation, and 
the true availability of relevant indicator data should also be considered to facilitate the next 
specific analysis. 

1.2. Selection of Evaluation Method 

To evaluate the level of high-quality development, we must first know the weight of the 
indicator; for the determination of the weight of the indicator, there are subjective and objective 
methods. The analytic hierarchy process is a typical subjective weighting method; the objective 
weighting methods include the direct value method, the principal component analysis method, 
and the factor analysis method. Although the direct value method overcomes the subjective 
color shortcomings of the analytic hierarchy process, the direct value method only Reflecting 
the utility value of indicator information, it cannot reflect the relationship between indicators; 
the principal component analysis method converts a set of correlated indicators into a set of 
linear and uncorrelated changes under the premise of losing little information. These 
uncorrelated changes The variable is called principal component; global principal component 
analysis is a principal component analysis that combines classical principal component analysis 
and time series research [6-8].  

The sub-analysis method evaluates the high-quality economic development level of the Huaihe 
Eco-economic Zone, making the comprehensive analysis results more scientific and reliable, 
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and at the same time using spatial measurement models to analyze the factors affecting the 
quality of economic development. 

Since the Spss software will automatically standardize the raw data before performing the 
global principal component analysis, there is no need for manual standardization before the 
analysis. The formula for standardization of Spss is: 

𝒙𝒊𝒋
′ = (𝒙𝒊𝒋 − �̅�𝒋)/𝒔𝒋(𝒊 = 𝟏, 𝟐, ⋯ , 𝒏; 𝒋 = 𝟏, 𝟐, ⋯ , 𝒑) 

Because X has been orthogonalized, the h-th principal component is: 

𝑭𝒉 = 𝒗𝒉
′ 𝑿 

So the variance contribution rate is: 

𝛛𝒌 =
𝝀𝒊

∑  
𝒑
∑ 𝝀𝒊

(𝒌 = 𝟏, 𝟐, ⋯ , 𝒎) 

The cumulative variance contribution rate is: 

𝛛𝟏 + 𝛛𝟐 + ⋯ 𝛛𝒎 = ∑  

𝒎

𝒊=𝟏

𝝀𝒊/ ∑  

𝒑

𝒊=𝟏

𝝀𝒊 

1.3. Comprehensive evaluation of economic development quality and detailed 
analysis by region 

1.3.1. Build a global data table 

According to the basic principles of global principal component analysis, the flat data from 2005 
to 2018 was sorted by year to obtain a global three-dimensional data table for the evaluation 
of high-quality development of various provinces and cities in the Huaihe Ecological Economic 
Zone [9]. 

1.3.2. Positive processing 

Since there are two negative indicators in the index system, the urban registered 
unemployment rate and the disposable income ratio of urban and rural residents, these two 
indicators are positively processed; the function f(2)-12 is used for positive processing. 

1.3.3. Extract common factor variance 

The variance of the common factor reflects the degree of information retention of the common 
factor to the original variable. After the common factor replaces the original variable, the 
greater the degree of information retention of the original variable, the greater the value of the 
common factor variance. It can be seen from the common factor variance table that most of the 
variables have a high extraction effect. 

2. Test and analysis of the spatial effects of high-quality economic 
development in the Huaihe Eco-economic Zone 

The first chapter measures the economic development level of 25 cities in the Huaihe Economic 
Zone and conducts a detailed comparative analysis of the eastern, central, western, and 
northern regions. It is found that there are certain differences in the high-quality economic 
development status of the 25 cities in the Huaihe Economic Zone, and the 25 cities have a high 
economy. Whether there is a certain relationship between the level of quality development, this 
chapter will build a space 0-1 weight matrix based on the 14-year comprehensive scores of 25 
prefecture-level cities in the Huaihe River Ecological Economic Zone to make room for the high-
quality development of the Huaihe River Economic Zone Effect test. First, do a global spatial 
autocorrelation analysis; the results show that there is a positive spatial autocorrelation, which 
is expressed as a cluster of provinces and cities with a high evaluation value of the economic 
development quality score, and a cluster of provinces and cities with a low evaluation value of 
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the economic development quality score. Then, the local spatial autocorrelation analysis is 
performed. The local spatial autocorrelation measures the spatial agglomeration near the area 
and reflects the spatial autocorrelation between provinces and cities [10]. 

2.1. Spatial effect test analysis 

2.1.1. Global spatial autocorrelation analysis 

Global spatial autocorrelation analyzes the spatial correlation of high-quality development 
levels and spatial clustering patterns from the entire region. Generally measured by Moran's I 
index, the calculation formula is: 

𝑰 =
∑  𝒏

𝒊=𝟏 ∑  𝒏
𝒋=𝟏 𝑾𝒊𝒋(𝒀𝒊 − �̅�)(𝒀𝒋 − �̅�)

𝑺𝟐 ∑  𝒏
𝒊 ∑  𝒏

𝒋 𝑾𝒊𝒋
 

2.1.2. Local spatial autocorrelation analysis 

Local spatial autocorrelation measures the spatial agglomeration near the area and reflects the 
spatial autocorrelation between provinces and cities 

(𝒀𝒊 − �̅�) ∑  

𝒏

𝒋=𝟏

𝒘𝒊𝒋(𝒀𝒋 − �̅�)

   𝑰𝒊 =
(𝟏)

𝑺𝟐

 

If I, is positive, it means the region, and the city with a high (low) economic development quality 
score is surrounded by surrounding cities with high (low) economic development quality. On 
the contrary, if I, is a negative value, it means the economic development of the region. Cities 
with high (low) quality scores are surrounded by cities with low (high) quality of surrounding 
economic development. According to the calculated I, the Moran scatter plot can be drawn [11]. 
The economic development quality evaluation values of the 25 cities in the Huaihe Economic 
Zone will be distributed in the four quadrants of the scatter plot, so as to obtain the economic 
development quality efficiency between each region and its neighboring regions. relation. The 
four quadrants of the Moran scatter chart represent high and one high (HH: high evaluation and 
high lag; indicating that the economic development quality score is high), low and high (LH: low 
evaluation and high lag; indicating economic development quality evaluation Areas with low 
values are surrounded by areas with high economic development quality evaluation values), 
low one low (LL: low evaluation and low lag; indicating that areas with low economic 
development quality evaluation values are clustered), high and one low (HL: high evaluation 
one Low lag; it means that areas with high economic development quality evaluation values are 
surrounded by areas with low economic development quality evaluation values). 

2.2. Analysis of test results 

2.2.1. Global spatial autocorrelation test 

The global autocorrelation test results of the high-quality economic development level of 25 
provinces and cities in the Huaihe Ecological Economic Zone. It can be seen from the data that 
Moan' s1> 0 from 2008 to 2021 indicates that each region exhibits positive spatial 
autocorrelation, that is, a cluster of provinces and cities with a high economic development 
quality score and a cluster of provinces and cities with a low economic development quality 
score. Note that the Moran's I value showed an increasing trend in the three years from 2008 
to 2021. Compared with 2008, Moran's I decreased in 2010, but the Moran's I value showed an 
increasing trend from 2008 to 2014, from 0. 256 in 2008. The increase was 0.623 in 2014. Since 
2014, there has been a slight decrease. It shows that the regional economic development quality 
of Huaihe Economic Zone has spatial correlation[12]. 
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2.2.2. Local spatial autocorrelation test 

The global spatial autocorrelation test can only show the type of regional spatial agglomeration, 
and cannot show the specific spatial agglomeration between cities. Therefore, the local spatial 
autocorrelation test is used to analyze the regional distribution of 2008, 2010, 2015, and 2018. 
Moran's I scatter diagram is shown in Figure 1, 2, 3, 4. 

 

 
Figure 1. Moran scatter plot of economic development in 2008 

 

 
Figure 2. Moran scatter diagram of economic development in 2010 
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Figure 3. Moran scatter plot of economic development in 2015 

 

 
Figure 4. Moran scatter diagram of economic development in 2018 

 

2.3. Summary of this chapter 

Based on the 14-year comprehensive scores of 25 prefecture-level cities in the Huaihe 
Economic Zone, this chapter constructs a spatial 0-1 weight matrix to test the spatial effects of 
the high-quality development of the Huaihe Economic Zone [13]. The global spatial 
autocorrelation analysis shows that the economic development quality of the 25 cities in the 
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economic zone has a positive spatial autocorrelation, which is expressed as a cluster of 
provinces and cities with high economic development quality scores, and a cluster of provinces 
and cities with low economic development quality scores; local spatial autonomy The 
correlation analysis shows that the local spatial autocorrelation measures the spatial 
agglomeration near the area; it reflects the spatial autocorrelation between provinces and cities, 
and the specific conclusions are: 

(1) There is a positive spatial autocorrelation in the level of high-quality economic development 
in the Huaihe Economic Belt, that is, cities with high economic high-quality development scores 
tend to gather with each other, and terrains with low high-quality scores tend to gather with 
each other [14].  

(2) The specific spatial agglomeration of each province is obtained from the local spatial 
autocorrelation analysis in the spatial effect test. According to the Moran's I index scatter plot 
(Figure 1 to Figure 4) the distribution of the 25 cities in the Huaihe Economic Belt in 2008, 2010, 
2015 and 2018 in each quadrant of the scatter plot, It was found that in 2008 there were 15 
cities positively correlated, of which there were 9 cities in the HH quadrant and 6 cities in the 
LL quadrant; in 2010 there were 20 cities and 8 cities were positively correlated, of which there 
were 10 cities in the HH quadrant and LL quadrant; in 2015, there were 21 cities positively. 
Related, there are 10 cities in the HH quadrant and 11 in the LL quadrant; in 2018, there are 19 
cities showing a positive spatial correlation. 

3. Analysis of factors influencing the high-quality economic development 
of the Huaihe Ecological Economic Zone 

The spatial effect test in Chapter 3 verifies that the economic development quality of the 25 
cities in the Huaihe Economic Zone has a positive spatial correlation, that is, the economic 
development quality of the Huaihe Economic Zone has a high-high agglomeration and low-low 
agglomeration. So how to improve the ecological economy of the Huaihe River What are the 
factors affecting the quality of economic development of the belt and the Huaihe Eco-economic 
Belt? This chapter selects the proportion of fiscal revenue to GDP, the index of advanced 
industrial structure, R&D investment, foreign trade dependence, the actual use of foreign 
capital, cultural, educational, and medical expenditures. On the one hand, the spatial 
measurement model is used to study the influence mechanism of the high-quality economic 
development level [15-16]. 

3.1. Analysis of empirical results 

3.1.1. Analysis of influencing factors and data sources 

The research of foreign scholars mainly analyzes the influencing factors of high-quality 
economic development from the perspectives of capital, technology and scientific research and 
development. The Harold-Domar model believes that capital is a key factor affecting the quality 
of economic development, while the Solow model highlights the fact that Romer, who has 
advanced in science and technology, puts forward the division of labor and R&D as an important 
factor in economic development. 

Domestic scholars mainly analyze the internal and external factors of the quality of economic 
development. Li Yongyou believes that the important internal reason for the improvement of 
the quality of economic development is the increase in the number of factor inputs and effective 
use. Zhang Hong believes that the main influencing factors of economic development are the 
improvement of people's living standards and the efficiency of economic development. This 
paper draws on previous research viewpoints, combined with the high-quality development 
connotation and evaluation index system of the specific economy of the Huaihe Economic Belt, 
and finally chooses the proportion of fiscal revenue to GDP, the index of advanced industrial 
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structure, R&D investment, foreign trade dependence, actual utilization of foreign capital, 
culture and education The six aspects of medical and health expenditures analyze the factors 
that influence the level of high-quality economic development. The reasons are as follows: 

(1) Capital. Generally, the more capital, the greater the economic return, but the economic 
return mentioned here refers to the accumulation of economic quantity. In the previous study, 
we know that the accumulation of economic quantity does not represent the quality of 
economic development, but is only a part of the quality of economic development, so Here we 
take capital as an influencing factor of economic development level for research and analysis. 
Due to the influence of dimensions and measurement units, relative quantities are used to 
measure the amount of capital. This article takes the proportion of fiscal revenue to GDP as a 
proxy variable of capital. 

(2) Industrial structure. This study uses the industrial structure advanced index to express the 
industrial structure. The industrial structure advanced index is the proportion of the added 
value of the tertiary industry and the added value of the secondary industry. The industrial 
structure affects the energy consumption and energy intensity of the provinces and cities in the 
Huaihe Economic Belt, thereby affecting the overall resources, environment and ecological 
changes in the Huaihe Economic Structure has become an influential factor in measuring the 
quality of economic development. 

(3) R&D investment. According to scholars at home and abroad that scientific and technological 
research and development have an effect on the quality of economic development, the indicator 
of R&D investment is selected to represent the investment in scientific and technological 
research and development. The advancement of science and technology will inevitably bring 
about economic growth. At the same time, due to the research and development of science and 
technology, economic growth will be greener and more ecological than the previous growth 
model, which will improve the environment to a certain extent. 

3.2. Summary of this chapter 

This chapter is based on the spatial effect test in Chapter 2, taking the comprehensive score of 
economic development quality as the dependent variable, the proportion of fiscal revenue in 
GDP, the index of advanced industrial structure, R&D investment, foreign trade dependence, 
the proportion of actually utilized foreign capital, culture, education, medical and health care 
Expenditure proportion is an independent variable for spatial econometric analysis. The final 
model selected is the spatially fixed SDM model to analyze the factors affecting the quality of 
economic development. The final conclusion is: 

(1) There is a positive spatial dependence on the high-quality economic development level of 
the Huaihe Ecological Economic Zone. The development level of neighboring provinces and 
cities around provinces with high quality of economic development is also high; the 
development level of neighboring provinces and cities around provinces with low quality of 
economic development The same low; this is consistent with the results of the spatial effects 
test in Chapter 2. 

(2) In the process of promoting high-quality economic development, there are still some 
problems in the impact of industrial structure, foreign trade dependence and the proportion of 
foreign investment. R&D investment has passed the 5% significance level test, and the impact 
coefficient is 0.2114, indicating R&D investment It is one of the important factors to promote 
the high-quality development of the Huai River Ecological Economic Zone. 

4. Research conclusions and recommendations 

This paper uses global principal component analysis to process the panel data of 25 cities in the 
Huaihe Economic Zone for 14 years, and obtains the comprehensive evaluation score of the 



Volume 2 Issue 9, 2021 

DOI: 10.6981/FEM.202109_2(9).0014 

105 

Frontiers in Economics and Management 

ISSN: 2692-7608 

economic high-quality development level of the economic zone, and then uses Stata to do the 
spatial effect test, and concludes that the economic development quality of each city has a 
positive space. Relevance, that is, the factors that influence the high-quality economic 
development of the economic zone of high-high agglomeration and low-low agglomeration are 
explored, and finally research conclusions are drawn and policy tests are given based on the 
research conclusions [17]. 

4.1. Research conclusion 

According to the comprehensive evaluation study of the economic high-quality development of 
the Huaihe Eco-economic Belt, the comprehensive scores of the 25 cities in the Huaihe 
Economic Belt from 2008 to 2021 have shown an upward trend year by year, and the overall 
fluctuations are basically the same; Pay more attention to the quality of development, and the 
state of economic development is gradually showing a high-quality development trend; there 
are obvious differences in the level of high-quality economic development among the four 
provinces of the Huaihe Economic Belt; specifically, the high-quality economic development of 
Jiangsu, Shandong, Anhui, and Henan provinces are comprehensive The scores decrease 
successively; in addition, there are also differences in the level of high-quality economic 
development among cities in the province. Therefore, the four provinces should strengthen 
cooperation, promote regional coordinated development, and gradually narrow the 
development gap between the provinces, so that the Huaihe Economic Belt as a whole presents 
a high-quality economic development trend; the situation in the comprehensive score ranking 
table shows that the Huaihe Economic Belt The spatial difference in the level of high-quality 
development is obvious, but the overall ranking of the cities in the Huaihe Eco-economic Belt is 
relatively stable [18-20]. Yangzhou City ranks first in overall score almost every year, ranking 
fifth, fourth, second and second in 2008, 2009, 2013 and 2018 respectively. Xuzhou City ranks 
second almost every year; the ranking is relatively stable; the ranking of Yancheng City and 
Taizhou City fluctuates between the third and fifth places; the fluctuation range of the ranking 
is relatively small. Jining City is mainly concentrated in the sixth or seventh place; from the 
provincial level, the rankings of cities in the same province are also different. For example, 
Yangzhou City and Xuzhou City in Jiangsu Province rank high, while Suqian City ranks lower . 
The comprehensive rankings of various cities in Anhui Province are low, especially Huaibei City, 
which is in a state of declining comprehensive rankings year by year. Bengbu City is mainly 
concentrated in 14 people. On the whole, although the ranking of the economic development 
quality of the 25 cities in the economic belt fluctuates, the overall fluctuation range is relatively 
small, that is, the comprehensive ranking of the economic development quality of the provinces 
and cities is relatively stable. 

4.2. Policy recommendations 

Promoting the high-quality economic development of the Huaihe Economic Belt requires the 
government, enterprises, and society to perform their duties and cooperate to promote high-
quality economic development. Specifically: 

4.2.1. Strengthen organizational leadership 

For the promotion of high-quality economic development, the government must first balance 
the “visible” and “invisible hands”; when market problems arise, the government must actively 
introduce corresponding policies for macro-control. When the market is stable, the government 
must Give full play to the role of the "visible hand"; act as a good night watchman, improve 
China's market economic system, accelerate the realization of market-oriented allocation of 
factors, and lay a solid institutional foundation for the shift to high-quality development of the 
economy. As my country's economy shifts to the stage of high-quality development, it is 
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necessary to comprehensively deepen reforms to break the shackles of free flow of factors and 
optimal allocation, and to open up new growth space for economic growth. 

4.2.2. Promote innovation and accelerate the conversion of kinetic energy 

Innovation is the primary driving force to promote the development of the Huaihe Economic 
Belt, so it is necessary to change the "factor drive" to the "innovation drive" and focus on 
implementing an innovation-driven development strategy. First, we must promote the shift of 
innovation focus and improve the overall innovation level. Continue to make efforts in cutting-
edge science and technology fields and original innovations, and achieve major breakthroughs 
in key and disruptive technological innovations. The second is to strengthen patent protection. 
Intensify the crackdown on infringements, establish a sense of independent innovation, and 
promote the transformation of scientific and technological innovation results. The third is to 
increase scientific research expenditures, promote scientific research groups to actively 
conduct scientific research, relying on national development zones, economic and technological 
development zones, universities and research institutes to conduct scientific research. 
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