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Abstract 
Based on the five aspects of innovation, coordination, green, openness, and sharing, it 
evaluates the high-quality economic development level of my country's provinces and 
cities from 2011 to 2021, and analyzes the spatial effect of green investment on the 
impact of high-quality economic development . The results show that the overall 
economic development of our country is relatively fast and the quality is high, but the 
level of high-quality economic development of various provinces and cities is quite 
different; green investment forms green productivity, which is manifested in the 
implementation of Qingji’s main production in terms of production, that is, energy saving 
and energy saving. Recycling production of materials, natural waste or less waste; in 
terms of products, it is multi-functional, recyclable, and has less environmental damage. 
In terms of environmental protection, production and environmental protection are 
carried out at the same time, and production waste is assisted. It is the production 
process, and it is also the process of preventing losses and remediation. Finally, it puts 
forward countermeasures and suggestions on how green investment can promote high-
quality economic development. 
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1. Introduction 

Since the report of the 19th Party Congress clearly pointed out that China's economy has 
entered the stage of high-quality development, the Third, Fourth and Fifth Plenary Sessions of 
the 19th Central Committee and the government work reports in recent years have repeatedly 
put forward green investment as one of the important ways to promote high-quality economic 
development. Therefore, a correct understanding of the impact of green investment on high-
quality economic development is an important research topic for economic and social 
development in the new era. On the measurement of the level of high-quality economic 
development. 

2. Preparation 

Yale University and Columbia University[1] jointly published the Global Metrics For The 
Environment (GMPI) report, which ranks 180 economies around the world on two important 
indicators: environmental health and ecosystem vitality. According to Zhang Jiang[2], the 
impact of green investment on economic growth under different environmental regulatory 
policies needs to be analysed. With regard to the definition and development of green 
investment. DANIEL[3] considers green investment as investment in technology and capital. 
DATTA[4] argues that green technology investment is an important direction for future green 
investment. HEIKO[5] points out that green industry investment has a good prospect and is one 
of the current market-oriented directions.AMIR[6] finds that polluting companies can be 
considered for green technology and green management as the development direction of green 
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investment. kristina [7] points out that green city investment will be the new direction of green 
investment development. With regard to the impact of green investment on high volume 
economic development. The Research Bureau of the People's Bank of China [8] argues that it is 
significant to strengthen green awareness under modernisation. Zhang Minglong [9] based on 
the Durbin model test concluded that green investment in the marketization process has a 
promotional effect and significant effect on the high quality development of the economy. Xu 
Yunan and Wang Weihong [10] point out that enterprises should also strengthen their 
improvements and take measures to respond to the national call. 
Through the collation of relevant literature, it can be seen that scholars' measurement of high-
quality economic development focuses on the improvement of economic efficiency and 
ecological environment; the definition of the connotation of green investment focuses on green 
technology and environmental protection, indicating that green investment can take green 
technology and green industry as the future direction of investment development; green 
investment promotes the development of circular economy from the perspective of investment, 
while The basic principle of circular economy is the "3R" principle, i.e. reduce, reuse and recycle, 
which is to achieve sustainable development from the perspective of resource conservation and 
environmental protection. Green investment can be divided into two main directions: 
investment in the conservation and use of natural resources and investment in ecological 
protection. Specifically, it can be further divided into five key investment areas: green 
enterprise investment, green industry investment, green park investment, green city 
investment and green technology investment. In addition, the emergence and prevalence of 
weather extremes will also affect the normal operation of production and life. Therefore, this 
paper constructs an evaluation index system for high-quality economic development, and 
models and analyses extreme weather impact factors to empirically analyse the spatial effects 
of the impact of green investment on high-quality economic development in China. 

3. Constructing Passing Network 

3.1. Measure for High Quality Development 
3.1.1. Index System Construction 
Refer to He Xu [11], Fang Dawei [12] and other scholars, with economic high quality 
development as a primary indicator, innovation, coordination, green, open and shared as 
secondary indicators, research fund spending strength, foreign trade dependence, per capita 
The number of agricultural products is the measurement index system for the construction of 
economic high quality development. 
1) Innovation Development Indicators 
Innovation levels in the region can be measured with the investment of human and financial 
resources in the region. This paper selects the innovative development index of the regional 
intensity, patent application number and technical transaction activity. 
2) Coordinating Development Indicators 
The coordinated development of the region is mainly reflected in the balance of development. 
This paper uses the ratio of the consumption level of urban and rural residents, and the 
industrial structure of various regions is coordinated. 
3) Green Development Indicator 
The green development level of the region is mainly reflected in controlling pollution and 
expanding greening, this paper uses units of GDP solid waste emissions and units of GDP 
pollutant emissions to reflect the relationship between GDP growth and environmental 
pollution, reflecting green ecological environment in all regions. Reverse the extent of sewage 
emissions on the environment with sewage treatment rate. 



Volume 3 Issue 2, 2022 

DOI: 10.6981/FEM.202202_3(2).0002 

10 

Frontiers in Economics and Management 

ISSN: 2692-7608 

4) Open Development Indicators 
The opening of the region is mainly reflected in the activity of foreign trade activities, this paper 
uses foreign trade dependence, FDI profitability, and three indicators receiving international 
tourists to reflect the open level of the outside area. 
5) Sharing Development Indicators 
Sharing level reflects the fairness and justice and social welfare of a regional economy 
development, this paper presents regional development of regional development from 
agriculture, medical, public facilities, and the number of per capita agricultural products in the 
region, and some doctors Number, per capita public passenger traffic reflects the degree of 
sharing development. 
Meaning and Description of the Meaning and Description of the Economic High Quality 
Development Level See Table 1. 
 

Table 1. Measurement System of High Quality Development of Economics 
Secondary Index Three-level Indicator IndicatorDescription        
Innovative 
development 

 
 
 

Coordinated 
development 
 

 

ECO 
development 
 
 

R & D fundamental intensity 
R & D staff is equivalent to the 
full time 
Patent application license 
Technical  
transaction activity 
The ratio of the per capita 
consumption level of urban and 
rural residents 
Unit GDP solid waste emissions 
Unit GDP wastewater discharge 

R & D funds / regional financial expenditures 
Statistical data 
Statistical data 
Technical transaction turnover / region GDP 
Per capita consumption level of urban 
residents / per capita consumption level of 
rural residents 
Town population / total population 
Solid waste production / GDP 
Total waste water discharge / GDP 

3.1.2. Data Source 
The data in this article is obtained from the historical National Bureau of Statistics and the 
WIEGO database, etc. 
3.1.3. Measurement Results and Analysis 
As can be seen from Table 1, the selected indicator has a forward indicator and a reverse 
indicator, so the data properties of the reverse indicator are required. According to the research 
method of the banknotes and the rules [16], this paper uses the index value of all aspects of the 
main component analysis; and the index value of all aspects can be drawn to the provincial 
economic high quality development index; finally Sort, get 30 provinces in 2011-2020, high-
quality economic development index and ranking (omitting index and ranking table due to 
space reasons). The calculation results show that from time dimension, the mean of economic 
high-quality development index in my country in 2011-2020 has gradually increased trend, 
from 0.44 in 2011 to 0.62 in 2020, an increase of 40.1%; 2011- In 2015, the economic high 
quality is rapid, which may be a significant effect of my country's market economy system 
reform to economic development; and my country's economic growth in China is slowing down, 
the reason may be too payable during development. Ignore the quality, leading to the 
weakening of the growth in demand and supply, and the growth rate of economic development 
is slow. On the space, the first Beijing economy high quality development index (1.36) is much 
higher than the last Qinghai's economic high-quality development index (0.19); ranking second 
Guangdong (1.26) and the second Xinjiang (0.20) is also different from 1.06. This shows that 
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the level of economic high-quality development in my country is remarkable. The reason may 
be a huge difference in geographical environment, resource conditions, national policies, etc. 
between provinces. gap. 

3.2. Construction and Variable Selection of Metered Model 
3.2.1. Construction of the Econometric Model 
Model building. 
The best model was selected using the SPSS software expert simulator. 
The expert modeller results are shown in the figure. 
 

 
Figure 1. Expert modeler 

 
This is the simple seasonal exponential smoothing model. One-off exponential smoothing is 
suitable for forecasting economic variables that are relatively stable and do not exhibit large 
seasonal or trend changes (horizontal economic variables). However, there are many economic 
variables that show cross-sectional or seasonal fluctuations. If this method is used to forecast 
economic variables that are affected by such seasonal factors, good forecasting results cannot 
be obtained. This is why we have chosen a simple seasonal exponential smoothing model. 
 

lt = α(xt − st − m) + (1 − α)lt − 1                                          (1) 
 

st = γ(xt − lt − 1) + (1 − γ)st − m                                          (2) 
 

(Equation (1) is the horizontal smoothing equation, where denotes the horizontal component 
of the time series, m is the length of the period of seasonal fluctuations (12 for monthly data 
and 4 for quarterly data). α is the horizontal smoothing parameter, which is the time series data 
that responds to the leveling process. 
For the horizontal smoothing equation formula is used, but not used because in the calculation 
of the horizontal smoothing value, the seasonal smoothing value of the period T is not yet 
known, need to be found in the premise to get, so (1) formula used. 
In order to build the forecasting model and use the smoothing process of horizontal smoothing 
continuously. 
values need to be calculated for the data, so we use equation (2):  
(Equation (2) is the seasonal smoothing equation, where denotes the seasonal component of 
the time series. γ is the seasonal smoothing parameter. is the horizontal smoothing value, which 
no longer includes the seasonal component. However, it contains. 
The seasonal component is included. 
Equation (1) reflects the change in the horizontal process in the time series, and equation (2) 
reflects only the seasonal variation in the time series, and then the two equations are smoothed 
separately to eliminate the effect of random factors. Combine them to make a forecast. Make 
the forecasting equation. 
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3.2.2. Variable Selection 
1) Interpretation Variables 
Choosing the High Quality Development Level (EQD) is the interpreted variable. 2011-2020 my 
country's economic high-quality development level has been integrated in the foregoing of the 
main component analysis. 
2) Interpretation Variables 
The variable is explained in green investment (GI). Refer to Liu Peng et al [18], from the 
perspective of industry development, the total amount of forestry investment is used as 
interpretation variables. 
3) Control Variables 
Select some control variables that reflect the provincial and city characteristics and have certain 
effects on economic high quality development. Refer to Zhou Di [19] and other scholars, choose 
government expenditure, human capital level, per capita water resources, industrial level, etc. 
to control variables. 
Variables and their symbols are described in Table 2. 
 

Table 2. Description of variables and their symbols 
variable symbol Variable explanation 

Economic high quality 
development level 
Green investment 
Government spending 
Human capital level 
Per capita water resources 
Industrialization level 

Y 
X 
Z1 
Z2 
Z3 

 
 

Z 

Principal Component Analysis Your Composite Index 
Total forestry investment (10,000 yuan) 
General public budget expenditure (100 million yuan) 
Higher education institutions in schools (people) 
Regional water resources total / year-end resident 
population (cubic meters / person) 
Supplies / GDP specific gravity in the second industry (%) 

3.3. Empirical Analysis 
3.3.1. Time Series Tests 
The model fit tables derived using SPSS are as follows. 
 

Table 3. Model fit table 

3.3.2. Spatial Dependence Test 
Before building a spatial panel model, the spatial dependence of the sample data is examined 
to check whether there is a convergence of economic quality development between regions. 

Fitting 
statistics 

Average min max 5 10 25 50 75 90 

Stationary 
R-squared 

675 675 675 675 675 675 675 675 675 

Squared 891 891 891 891 891 891 891 891 891 

RMSE 247.684 248 247.684 247.684 247.684 247.684 247.684 247.684 247.684 

MAPE 72.498 72.5 72.498 72.498 72.498 72.498 72.498 72.498 72.498 

MaxAPE 599.978 600 599.978 599.978 599.978 599.978 599.978 599.978 599.978 

MAE 179.724 180 179.724 179.724 179.724 179.724 179.724 179.724 179.724 

MaxAE 743.353 743 743.353 743.353 743.353 743.353 743.353 743.353 743.353 

Normalized 
BIC 

11.161 11.2 11.161 11.161 11.161 11.161 11.161 11.161 11.161 
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① Gumbel distribution 
The Gumbel distribution is a theoretically based, frequency curve that is commonly used to 
calculate the 'once-in-a-year' marine hydrometeorological element. The distribution function 
for this distribution is: 
 

F(x) = 1-exp{-exp[(x-)]} 
 
There are two unknown parameters in this distribution function: the scale parameter and the 
position parameter. 
Subjecting this distribution function to two logarithmic changes yields: 
 

ln{-ln[1-(X)]}= (x-) 
 
The distribution function is obtained by arranging the sample data from the smallest to the 
largest, and noting the observation of the ith sample: F(x) = i/(n+1), (i=1,2...,n), the observation 
of which is: In{-In[1-i/(n+1]}= (x-), and then converting this expression into a linear 
relationship, let y= In{-In[1-i/(n+1 }= (x-),to obtain the linear expression: y=A+Bx,using the 
least squares method to solve for the unknown parameter=B, =-A/B. 
②Normal distribution 
The probability density function of the normal distribution is: 
 

 
 

Table 4. Sample mean and variance 

Distribution functions Parameters and statistics Latitude Longitude Grade 

Gumbel distribution 
Scale 1.678401 4.567487 80.567345 

Location 36.78958 -90.56467098 60.78654 

Normal distribution 
Mean 38.09852 -93.86741828 66.08642 

variance 24.58604 61.70197515 82.60118 

 
Calculate the mean and variance of the sample. 
Substituting the matrix data into the Markov model code yields the following transfer matrix. 
 





















1/3   2/3   0    0 

0   0   1/2  1/2

0    0    0    1 

1    0    0    0 

P
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As can be seen in the transfer probability matrix, the probability of each extreme weather event 
does not change over time, but the overall probability of extreme weather occurring is 
increasing due to the increasing variety of extreme weather events occurring. 
The type of extreme weather is increasing, resulting in increasing values. The probability of 
each extreme weather occurrence does not change, i.e. it does not change; the number of 
extreme weather types is increasing due to the continuous occurrence of extreme weather 
events. 

4. Conclusion and Recommendations 

4.1. Conclusion Drawn 
4.1.1. Conclusion 
This paper evaluates the level of high-quality economic development of each province and city 
from 2011 to 2021 in five dimensions: innovation, coordination, green, openness and sharing, 
and summarises the impact of green investment on China's high-quality economic development 
by combining extreme weather analysis, and now draws the following conclusions. 
(1) Green investment requires investors to make investment decisions from the three 
perspectives of economic, social and environmental benefits when selecting investment 
projects, thus ensuring the protection of resources and the environment when setting up 
investment projects. Investors (both corporate and public) must be guided by the long-term 
interests of human survival and development and invest in objectives that promote social 
development and human well-being. 
(2) Green investments combine the rational use of resources and measures to prevent pollution 
with productive investments to protect resources and the environment in the production 
process. Green investment in pollution control places importance on production and 
governance at the same time, starting with prevention and control and moving on to 
governance. In contrast to green investments, investment activities can be described as grey 
investments in the traditional sense. This is because the results of such investment and 
production activities lead to a high level of environmental pollution, making the consumption 
of resources severe and failing to promote sustainable socio-economic development. 
(3) The development of a green investment economy faces certain spatial and temporal 
challenges due to the impact of extreme weather, creating obstacles to the balanced 
development of the ecological environment. The occurrence of extreme weather is unstable and 
causes more serious or super serious damage to productive life. 
4.1.2. Suggestions for Countermeasures 
Based on the above basic findings, suggestions are given for countermeasures to sustain China's 
high-quality economic development: First, governments around the world should implement 
precise measures to maintain steady economic growth. The government should increase capital 
investment, and governments at all levels should allocate funds to local enterprises and 
institutions accordingly, while strengthening the dissemination of ideas and vigorously 
advocating green investment. Second, in response to national coordination of regional 
development, co-ordinated planning policies should encourage cities such as Beijing, Shanghai, 
Shenzhen and Guangdong to "get rich" first with advanced resources and sufficient funds, and 
then drive the "rise" of small and medium-sized cities to promote the whole society to achieve 
economic Third, we should strengthen international cooperation, and make use of the United 
Nations to promote the development of the economy. Third, strengthen international 
cooperation and use the platform of the United Nations and other international organisations 
to convey to the world our five perspectives of "innovation, coordination, green, openness and 
sharing" and our thoughts and plans on green investment, calling on the world to join forces 
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and work together to tackle the global climate problem as we have been doing. To face green 
investment projects. To increase the depth and breadth of research on green investment, 
strengthen environmental thinking and value consciousness, and use more effective methods 
to promote green investment.Fourth, strengthen research on extreme weather and climate, 
strengthen scientific and systematic detection and control, and strengthen collaboration 
between national meteorological stations and other departments to keep extreme dangers 
within manageable limits as far as possible, so as to create a good environment and foundation 
for the further development of the green economy, reduce resistance and boost development 
momentum. 
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