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Abstract：Based on the panel data of 30 provinces (cities and districts) in China from 2003 to 45 

2019, this paper uses the Green Development Index System jointly formulated and released by the 46 

National Development and Reform Commission, the National Bureau of Statistics, the Ministry of 47 

Environmental Protection and the Central Organization Department to construct a comprehensive index 48 

system which can calculate the high-quality development index of green economy, and research the 49 

impact of green credit, environmental pollution and high-quality development of green economy. The 50 

results show that: (1) The improvement of green credit is conducive to promoting the high-quality 51 

development of green economy. Considering the high autocorrelation of the high-quality development 52 

of green economy, the impact of green credit on the high-quality development of green economy is still 53 

robust and does not depend on the specific metrology. (2) With Moran Index, it is found that the 54 

high-quality development of green economy has spatial characteristics. By using Spatial Dobbin Model 55 

(SDM), it is found that under both (0,1) weight matrix and geographical distance weight matrix, the 56 

impact of green credit on the high-quality development of green economy is positive, forming a 57 

positive spatial spillover effect on the high-quality development of green economy in surrounding areas. 58 

(3) By using the Intermediary Effect Model,it can be seen that environmental pollution plays a partial 59 

intermediary effect between green credit and high-quality development of green economy. There is a 60 

transmission channel of "green credit → environmental pollution → high-quality development of green 61 

economy". (4) By using Panel Quantile Regression Model, it is found, with the improvement of 62 

high-quality development of green economy, that the promotional effect brought by green credit 63 

increased. 64 

Key words：green credit; environmental pollution; high quality development of green economy; 65 

spatial effect 66 

 67 

 68 

1.Introduction 69 

As it has been considered one of the most polluted countries in the world, China dropped from 94 70 

in 2006 to 120 in 2020, in the ranking of the global Environmental Performance Index (EPI) (180 71 

countries and regions in total), reflecting that China's environmental performance level lagged behind 72 

the global evaluation scale, and even lower than the average level of developing countries (Hao 73 

Chunxu et al. 2020). Facing such challenges brought by environmental pollution, the report of the 18th 74 

National Congress of the Communist Party of China has put forward "striving to promote green 75 

development, circulation development and low-carbon development", which means the mode of 76 

economic development designed by the domestic top-level will be conducted to improve the present 77 

situation of environmental pollution. In 2017, the report of the 19th CPC National Congress once made 78 

a crucial conclusion that China's economy has changed from a high-speed growth stage to a 79 

high-quality development stage. In 2020, The central government further proposed to accelerate the 80 

construction of a new development pattern prioritizing the domestic flows, and mutual promoting by 81 

both internal and international double development dynamic, which has put forward a strategic 82 



blueprint for the high-quality transformation of China's economy. The high-quality development of 83 

green economy is a more deepen and advanced concept than the high-quality economic development. 84 

Compared with the high-quality economic development system, the high-quality development of green 85 

economy emphasizes the allocation efficiency of factors of green resources, and it also pays more 86 

attention to the control of environmental pollution degree and the optimization of green ecological 87 

environment. 88 

Green credit is the lubricant and booster combining the financial resources and the 89 

socio-economic development level. It is an important way to deepen the Supply-side Reform, to 90 

accelerate the transformation of old and new kinetic energy and lead high-quality economic 91 

development (Wang Zhiqiang et al. 2020). Chinese financial market is still dominated by bank credit at 92 

present, so monetary credit remains the most important financial tool in the financial market. In the 93 

existing research, the relationship between green credit, high-quality development of green economy 94 

and environmental pollution has not aroused any attention by the academic community. Therefore, 95 

studying the impact mechanism of green credit on the high-quality development of green economy is of 96 

great significance to realize the transformation and upgrading of economic growth mode in China in 97 

the future. 98 

Based on this, this paper further clarifies the realistic basis and theoretical logic of green credit, 99 

high-quality development of green economy and environmental pollution level. Meanwhile, it takes a 100 

former research (Shen Huiyun et al. 2020) as reference, according to the the Green Development Index 101 

System jointly formulated and released by the National Development and Reform Commission, the 102 

National Bureau of Statistics, the Ministry of Environmental Protection, and the Central Organization 103 

Department, and constructs a high-quality development index system of green economy, and takes 104 

quantitative metrology method to measure the high-quality development level of China's economy.  105 

Then, the paper tries to answer the following key but unanswered questions, such as, what is the 106 

relationship between green credit and high quality of green economy? Is there a significant structural 107 

change in the marginal effect of green credit under different high-quality development levels of green 108 

economy? Should the extensity be considered in studying the high-quality development of China's 109 

green economy? When green credit affects the high-quality development level of green economy, will 110 

there be spatial spillover effect? While green credit has effects on the high-quality development of 111 

green economy, what is the transmission path of it? While under different levels of environmental 112 

governance, industrial structure, government expenditure scale, industrialization, and economic 113 

development, are there any differences in the impact of green credit on the high-quality development of 114 

green economy? Solving above problems scientifically, will provide a reference basis for realizing the 115 

high-quality development of China's green economy. 116 

The quality of economic development has always been one of the key areas of academic attention. 117 

The earlier academic research began with the concept of "sustainable development" and has gradually 118 

extended to the concept of "quality of economic growth". Compared with the standard and mature 119 

concept of "economic growth", the concept of "economic growth quality" is more a reflection on the 120 

undesirable results of economic growth rate, and more a emphasis on the dual objectives of economic 121 

growth quantity and quality (Chao Xiaojing 2009). Starting from the study of the connotation and 122 

definition of economic growth quality, many scholars have constructed the index system of economic 123 

growth quality (Ren Baoping 2012;Yan Pengfei 2014). After the notion of high-quality economic 124 

development was first put forward in the report of the 19th National Congress of the Communist Party 125 

of China, relevant studies on high-quality development and high-quality economic development by 126 



domestic scholars have sprung up one after another. In combination with the spirit of the 127 

policy-oriented documents, the academic community interpreted the high-quality economic 128 

development from its own connotation (Yang Weimin 2018;Yu Yongze 2018; Hong Yinxing 2019; 129 

Zhou Wen 2019), and preliminarily discussed the characteristic dimension on the high-quality 130 

economic development (Ren Baoping 2018). On this basis, scholars believed that innovation, supply of 131 

production factors, systems, policy environment and governance level are important motivations of 132 

high-quality economic development (Sun Zao 2018; Gu Shengzu 2018). Although different scholars 133 

had different definitions of high-quality economic development, the connotation of various definitions 134 

remains the same, which indicates high-quality economic development is a relatively comprehensive 135 

concept. They also thought that using a single index to measure high-quality economic development 136 

was quite limited, doing research on economic quality by constructing an index system has become a 137 

trend. According to the five dimensions of innovation, coordination, green, openness and sharing ,some 138 

scholars had built a new system (Yi Changliang 2016; Fang Dachun 2019; Li Mengxin 2019). However, 139 

due to different research objects, samples and methods, there is no consensus on the contribution rate 140 

and speed of the five dimensions to high-quality economic development. Even though the connotation 141 

of high-quality economic development has been explained, the constructed index system varies from 142 

each other due to the differences in individual cognition (Wei Min 2018; Zhang Zhen 2019; Li 143 

Jinchang 2019; Zhang Xia 2021). 144 

Instead of concentrating on the impact of green credit on the high quality of green economy, the 145 

academic circles still take green credit as an integral part of green finance, studying the impact of green 146 

financial development on economic growth and believing that the green investment demand promoted 147 

by green financial activities will directly contribute to economic growth while the investment increased 148 

(Cowan 1998; Salazar 1998; Li Xiaoxi 2015; Ma Jun 2016). Green finance is a new growth point and a 149 

new engine to promote economic development (Liu 2020), while some of the scholars hold the 150 

opposite view that the promotion of green finance will have a certain negative impact on economic 151 

growth (Liu Sha 2019). Some scholars studied the impact of green credit on economic growth and 152 

believed that green credit investment can significantly promote the development of green industries and 153 

directly contribute to regional economic growth (Xie Tingting 2019; Liu Haiying 2020). 154 

At present, the research has been rich enough in high-quality economic development. However, 155 

there still exist three deficiencies: (a) Currently, there is scarcely theoretical basis for high-quality 156 

economic development,the index evaluation system brought by scholars is not unified. Moreover, there 157 

is little research on high-quality development of green economy. Only a few domestic scholars have 158 

made a preliminary study on high-quality development of green economy from the characteristics of 159 

regional economic development (Shen Huiyun 2020) .Therefore, the prior concern of this paper is to 160 

build an index system of high-quality development of green economy in line with the objectivity and 161 

reality of China's economy, then to calculate the high-quality development index of green economy. (b) 162 

In research on high-quality economic development or high-quality development of green economy, few 163 

study takes green credit as the driving variable, neither does quantitative study. Therefore, whether 164 

green credit has an impact on the high-quality level of green economy? What is the degree of the 165 

impact? Whether it is affected by other factors, and whether there is an obvious spatial effect? 166 

Questions mentioned above are still waiting to be solved. (c) While doing research on the influence of 167 

environmental pollution level related to green credit or taking green credit as an integral part of green 168 

finance, some scholars pay attention to the relationship between green credit and economic growth only, 169 

but the depth and the scope of the research are hardly involved. Particularly, most literatures are drawn 170 



conclusions by foreign banks as the research object, so these concluded statistics are inconsistent with 171 

domestic situations. At present, few scholars have extended its logical relationship to further discuss its 172 

impact on the level of economic development. It is still unknown whether green credit can change the 173 

high-quality development level of green economy by affecting the level of environmental pollution, 174 

neither the further explanation of the mechanism of green credit on the high-quality development of 175 

green economy. 176 

The main contributions of this paper are as follows: (a) It builds a high-quality development index 177 

system of green economy from five dimensions (resource utilization, environmental governance, social 178 

construction, economic performance and green life) and 23 basic indicators, weighting each basic 179 

indicator via entropy method, then calculating the comprehensive evaluation index of high-quality 180 

development of green economy, so as to examine the possible positive impact on the high-quality 181 

development of green economy related to green credit through dynamic panel data metrology. (b) It 182 

adoptes Moran’s Index to analyze the spatial spillover effect of green economy development, and the 183 

stability of its spatial effect is estimated through the Spatial Panel Model, which further enriches the 184 

research system of high-quality development of green economy. (c) By using the Intermediary Effect 185 

Model to explore the relationship between green credit, environmental pollution, and high-quality 186 

development of green economy, it study the ways in which green credit affecting the high-quality 187 

development of green economy and to find the evolution track of the marginal effect of green credit 188 

under the high-quality development level of green economy. 189 

The rest of this paper is arranged as follows: The second part is the theoretical basis and research 190 

hypothesis. The third part is the design of the research, characteristic fact analysis, construction of the 191 

high-quality development system of green economy and analysis of the characteristics of green credit, 192 

environmental pollution, and high-quality development of green economy, then laying foundation for 193 

the following part. The fourth part is the empirical analysis aiming at conducting regression test on the 194 

impact of high-quality economic development of green economy related to green credit. Then, it further 195 

tests the impact by Dynamic Panel Data Metrology Model, and examines the spatial correlation of 196 

high-quality development of green economy, and builds a Spatial Metrology Model to analyze the 197 

impact of green credit on high-quality development of green economy. The fifth part uses Intermediary 198 

Effect Model to test the intermediate mechanism of environmental pollution. The sixth part is the 199 

marginal contribution analysis of green credit to the high-quality development of green economy. The 200 

seventh part is the conclusion and enlightenment. 201 

 202 

2. Theoretical analysis and research assumptions 203 

With the concept of green development gradually deepening into all sectors and fields of society, 204 

the former credit supply and demand model of manufacturing enterprises has been changing from 205 

competition for credit resources and investment to expand reproduction to the model of financial 206 

institutions actively supporting green and environment-friendly enterprises (Hu Jianbo 2020). Guided 207 

by the core value of social responsibility, commercial banks formulated differentiated interest rates and 208 

targeted credit granting mechanism by relying on the national environmental protection policies and 209 

relevant industrial policies. From the perspective of enterprise development, commercial banks provide 210 

preferential loans or preferential low interest rates to environmental protection enterprises with energy 211 

conservation, emission reduction and clean production. For enterprises with high energy consumption 212 

and high pollution, they take punitive high interest rates or even refuse to lend money to constrain their 213 

development (Li Yu 2020). (Labatts 2002) believed that leading the energy development by creating 214 



green financial instruments including green credit, controlling the promotion of environmental 215 

pollution projects, the government will promote the optimization and upgrading of industrial structure 216 

and sustainable economic development. From the perspective of banking development, (Chami et al. 217 

2002) and other researchers believed that the development of green credit by banks can help improve 218 

the bank's reputation and risk management, it can also help banks control the loan environment and 219 

social risks (Sun 2019). If a bank grants loans to a high pollution and high emission enterprise, once 220 

pollution event breaks out, not only hurt the social image of the bank, but also face the risk of loan debt 221 

(Zhang Hui 2021). Under the guidance of national policies, commercial banks that prefer credit funds 222 

lending to green industries and green enterprises will receive more policy support, such as higher MPA 223 

assessment score, lower capital support, lower reserve requirements and even more tolerant regulatory 224 

environment. Therefore, commercial banks tend to increase green credit to obtain "regulatory 225 

incentives", whose essence is to adjust the allocation of financial resources, using lower financing costs 226 

and better financing availability "to stimulate" environment-friendly enterprises to expand their 227 

production, and "to force" enterprises with higher environmental pollution to innovate their production 228 

skills. The greening of the production activities of enterprises will promote the greening of the regional 229 

economic development level, that is , the resource utilization rate of social production will be higher. 230 

 231 

Therefore, hypothesis 1 is proposed: The green credit has positive effect on promoting the high 232 

quality of green economy 233 

 234 

According to the theory of modern industrial division of labor, resources, labor force and capital 235 

of a region are limited after all. With the industrial expansion and transfer, comparative advantage 236 

industries are generated. They communicate and trade with adjacent spatial units in social and 237 

economic development, to achieve the optimal allocation of resources and produce inter regional 238 

spillover effect and feedback effect. (Ying 2003) found earlier that there is a strong interrelation 239 

between regions in China's economic growth. While further divided China into coastal areas and inland 240 

areas; or eastern, central and western areas; or southeast, Yangtze River Basin, Yellow River Basin, 241 

northeast and northwest, the results of (Burn 2002; Zhang 2002; Groenewold 2008) showed that there 242 

is an obvious spatial spillover effect between regions in China. Some scholars also used the theory of 243 

industrial organization to do the research. (Han 2014) and others believed that there existed a spatial 244 

effect between the economic development of port areas and hinterland areas. (Li 2020) and others held 245 

that environmental regulation also had a regional and municipal spatial effect on the efficiency of green 246 

innovation. From a micro angle, (Hanchen 2019) and others insisted that there was also an obvious 247 

spatial effect in the agglomeration and development of manufacturing enterprises. As the economic 248 

development of coastal areas is significantly higher than that of inland areas, the technology spillover 249 

effect and feedback effect of coastal areas on the inland are obviously higher than those of inland areas 250 

on the coastland (Zhang Yaxiong et al. 2005). When a region takes the road of high-quality green 251 

economic development, which means it should achieve the balanced and healthy development of social 252 

and economic environment in many aspects, such as the rational allocation of production factors, social 253 

resources and living facilities, the protection of environment and the continuous control of per capita 254 

resource consumption. To achieve the above objectives, it must carry out socialized production and 255 

exchange through different industries. Due to the present of natural and geographical factors such as 256 

water flow and wind direction, the environmental problems in a certain area will inevitably be affected 257 

by the adjacent areas (Ma Limei 2014). Anthropogenic factors such as industrial transfer and trade will 258 



further deepen the spatial linkage between regional environmental quality and economic development. 259 

Therefore, the impact of spatial factors on environmental and economic problems should not be 260 

ignored (Anselin 2001). (Poon 2006) and others used spatial metrology to study the impact of energy, 261 

transportation and foreign trade on China's atmospheric environment, and confirmed that spillover 262 

effects do exist among provinces in China. (Ma Limei 2014) and others considered that there was a 263 

positive spatial autocorrelation of haze pollution in various regions of China, and the correlation was 264 

stable for a long time. Therefore, in the process of developing high-quality green economy, 265 

interrelationship exists between regions. 266 

 267 

Therefore, hypothesis 2 is proposed: An obvious spatial effect exists in the high-quality 268 

development of green economy 269 

 270 

The allocation of credit resources is closely related to environmental pollution. (Yu Xiang 2011) 271 

and others believed that financial development helps to reduce sulfur dioxide emission and industrial 272 

wastewater emission. (Heidari 2014) and others also confirmed that financial development reduces the 273 

degree of environmental degradation. Meanwhile, many studies have proved that financial institutions 274 

have reduced pollutions and emissions from enterprises by allocating credit resources. (Shahbaz 2013) 275 

and others used the time series data of South Africa from 1965 to 2008 and believed that the 276 

development of finance can reduce pollution emissions. (Salahuddin 2015) and others studied the 277 

relationship between carbon dioxide emissions, economic growth, power consumption and financial 278 

development in Gulf Cooperation Council (GCC) countries and found that financial development can 279 

significantly help to reduce carbon dioxide emissions. (Dogan 2016) and others also found that 280 

financial development led to reduction of carbon dioxide emissions by studying the impact of actual 281 

output, renewable and non-renewable energy, trade and financial development on carbon emissions in 282 

major renewable energy countries, i.e., when the scale of bank green credit is larger, enterprises make 283 

greater efforts to reduce emissions and the level of pollution control is more obvious (Hu Zhenyun 284 

2013). 285 

At present, green enterprises are mainly engaged in energy-saving and environmental protection 286 

equipment manufacturing, resource recycling equipment manufacturing, new energy vehicle and green 287 

ship manufacturing, energy-saving transformation, pollution control, cleaner production, clean energy, 288 

ecological agriculture, ecological restoration, building energy conservation, green building, green 289 

transportation, garden green and green services (Fu Yaping 2020). Green enterprises dealing with 290 

economic activities in the green field can be further divided into two categories. One is that the 291 

products and services of enterprises have lower pollution emission and less energy consumption than 292 

the original ones, such as new energy vehicles, resource recycling equipment manufacturing, ecological 293 

agriculture, green transportation, etc. The other is the greening of traditional social production activities 294 

with high energy consumption, such as pollution control, ecological restoration, energy-saving 295 

transformation, etc. After obtaining bank credit support, green enterprises will expand production or 296 

upgrade production technology, which will directly or indirectly reduce the emission of pollutants to 297 

the environment, while the level of environmental pollution is an important factor for us to measure the 298 

high-quality development level of green economy in a region. 299 

 300 

Therefore, hypothesis 3 is proposed : Green Credit stimulates the high-quality development of 301 

green economy via reducing the level of environmental pollution. 302 



 303 

3. Research design and feature fact analysis 304 

（1）model building 305 

To verify the impact of green credit on the high-quality development of regional economy, this 306 

paper constructs a model as follows: 307 

itit

n

n

itnitit Xgcgehqd   
2

10                            （1）

 308 

Among them, itgehqd represents the high-quality development level of green economy, itgc  309 

represents green credit and itX is for control variables, mainly including environmental governance 310 

level ( itegl ), industrial structure ( itis ), government expenditure scale ( itsge ), industrialization degree 311 

( itdi ) and economic development level ( itedl ). t  means time fixed effect, i  means individual 312 

fixed effect, and ),0(~ 2 Nit is the random error term of the model. 313 

(2) Variable selection 314 

(a) Explained variable. Green economy and high-quality development ( gehqd ). The research on 315 

green economy is mainly divided into two parts. One part is to study the efficiency of green economy 316 

(Wang Bing and Liu Guangtian 2015; Lin Boqiang and Tan Ruipeng 2019). From the perspective of 317 

input-output, the common method to measure the whereabouts of green economy development is the 318 

DEA Model. The other part describes the development of green economy by building an index system 319 

(Dong Xiaohong and Fu Yong 2018; Zhang Wei 2021), and depicts the development of green economy 320 

by building a primary and secondary index system. In 2016, the “Green Development Index System” 321 

was jointly formulated and released by the National Development and Reform Commission, the 322 

National Bureau of Statistics, the Ministry of Environmental Protection, and the Central Organization 323 

Department. At this stage, China's economy is in a period of transformation, and high-quality 324 

development has become the focus point. Based on the research of (Shen Huiyun et al. 2020), this 325 

paper constructs a high-quality development index system of green economy from the five dimensions 326 

of resource utilization, they are environmental governance, social construction, economic performance, 327 

green life and 23 basic indicators, as shown in Table 1. 328 

As for the measurement of green economy's high-quality development index, the common 329 

methods for multi-dimensional indicator calculation are Principal Component Analysis (Chao Xiaojing 330 

and Ren Baoping 2011; Zeng Yi et al. 2019) and Entropy Method (Li Hong and Zou Qing 2018). While 331 

Principal Component Analysis is mainly used to reduce the dimension of the indicator system and 332 

cannot be calculated completely through the original indicators.This paper uses Entropy Method to 333 

weight each basic index, calculating the comprehensive evaluation index of high-quality development 334 

of green economy based on the research of (Li Hong and Zou Qing 2018). The weight of each basic 335 

index is shown in Table 1. 336 

Table 1 construction of green economy development index system 337 

First-level 

Indicator 
Basic Indicators Unit Property Weight 

Resource 

Utilization  

per capita water resources  
cubic metres per 

person 
positive 0.13166  

per capita construction land area m2 per person positive 0.05848  

energy consumption per thousand tons of standard negative 0.00894  



people coal/per thousand 

people 

utilization rate of water for irrigation % positive 0.01220  

 forest coverage % positive 0.05362  

Environmental 

Protection 

comprehensive utilization rate of 

industrial solid waste 
% positive 0.02688  

industrial solid waste disposal rate % positive 0.07867  

centralized treatment rate of sewage 

treatment plant 
% positive 0.01363  

city sewage treatment rate % positive 0.00988  

greenery coverage of urban area % positive 0.00639  

Social 

Construction 

registered urban unemployment rate % negative 0.01706  

doctors per thousand people person positive 0.06012  

education accounts for a proportion of 

local government spending in the 

general budget 

% positive 0.01626  

urbanization rate % positive 0.03161  

number of public transport vehicles in 

operation 
10000 vehicles positive 0.07902  

Economic 

Performance  

per capital GDP 
ten thousand 

Yuan/per person 
positive 0.05899  

per capita disposal income ten thousand yuan positive 0.06208  

energy consumptions per GDP 

tons of standard 

coal/ten thousand 

yuan 

negative 0.00658  

proportion of added value of tertiary 

industry in GDP 
% positive 0.02119  

proportion of R&D expenditure in 

GDP 
% positive 0.04514  

Green Living 

total number of sanitary toilets in 

rural areas 
10000 families positive 0.08683  

county public facilities built area 

green rate 
% positive 0.04488  

 amount of passenger traffic of urban 

public transport 
10000 persons positive 0.06988  

 338 

(b) Explanatory variable. Green credit ( gc ). In regard to the description of green credit, based on 339 

the practices of (Fu Yaping etc. 2020), and according to the “Green Industry Guidance Catalogue” 340 

jointly issued by seven ministries and commissions in China including the Ministry of Industry and 341 

Information Technology in 2019, besides enterprises whose main business involves energy-saving and 342 

environmental protection equipment manufacturing, resource recycling equipment manufacturing, new 343 

energy vehicle and green ship manufacturing, energy-saving transformation, pollution control, cleaner 344 



production, clean energy, ecological agriculture, ecological restoration, building energy conservation, 345 

green construction, green transportation, green landscaping and green services. This paper has joined 346 

358 listed companies setting foot in energy storage, new energy, wind power generation, charging pile, 347 

waste power generation, waste classification, hydrogen energy, photovoltaic, sewage treatment and tail 348 

gas treatment. Based on this, the research samples of green credit are selected as follows: firstly, green 349 

enterprises are manually selected from all A-share listed enterprises from 2003 to 2019, and then the 350 

samples of companies subject to ST and * ST are eliminated. Finally, an unbalanced panel data 351 

containing 6086 effective observations of 358 listed green enterprises is formed. 352 

Environmental pollution ( ep ). The description of environmental pollution is mainly measured by 353 

carbon dioxide emission. At present, China only has nationwide carbon dioxide emission data, while 354 

data of provincial level is not counted, so researchers have to estimate it by themselves. By referring to 355 

the results of (Lin Boqiang and Liu Xiying 2010) that carbon dioxide comes from both fossil fuel 356 

combustion and cement production. According to (Xiong Ling and Qi Shaozhou 2016), carbon dioxide 357 

is estimated by the following equation: 358 

 3

2 i iii xco   359 

i  represents the consumption of i th
 fossil fuel. i  is for the conversion coefficient of such 360 

energy into standard coal, and the conversion parameters are from the "Reference Coefficient of 361 

Various Energy Converted into Standard Coal" in China Energy Statistics Yearbook. ix  means the 362 

carbon dioxide coefficient of this energy, which refers to the calculation methods of IPCC and the 363 

Energy Institute of the National Development and Reform Commission. According to the research of 364 

(Lin Boqiang and Liu Xiying 2010), (Li Kai and Qi Shaozhou 2011), this paper also takes the carbon 365 

dioxide emission in the process of cement production into account. As there is no statistics on the 366 

provincial data of cement clinker, with reference to (Li Kai and Qi Shaozhou 2011)'s practice, it is 367 

assumed that the comprehensive clinker content of cement is 75%, that is, the carbon dioxide emission 368 

coefficient of cement is 0.3954. Therefore, CE  is the cement output. The formula for calculating the 369 

total emission of carbon dioxide is as follows: 370 

CExco iii i *3954.0
3

2  
 371 

(c) Control variables. The high-quality development of green economy is not only affected by 372 

green credit, but also related to other factors. This paper further selects the level of environmental 373 

governance ( egl ), which is for the ratio of environmental pollution control investment to GDP. 374 

industrial structure ( is ), which means the ratio of the added value of secondary industry output value 375 

to GDP. The scale of government expenditure ( sge ), which is measured by the proportion of 376 

government general budget expenditure in GDP. The degree of industrialization ( di ) characterized by 377 

the ratio of industrial added value to GDP, and the level of economic development ( edl ) is described 378 

by the regional per capita GDP level. 379 

(3) data sources 380 

This paper selects the data of 30 provinces (cities and districts, excluded Tibet) in China from 381 

2006 to 2019 as the research sample, in which the data of Tibet is seriously missing. The data of basic 382 

indicators, green credit, environmental pollution, and control variables included in the high-quality 383 

development of green economy come from China Statistical Yearbook, China Urban Statistical 384 

Yearbook, Provincial and Urban Statistical Yearbook, etc. 385 

(4) Characteristic fact analysis 386 



(a) The changing trend of green economy development. Figure 1 shows the changing trend of 387 

high-quality development of green economy in 30 provinces (cities and districts) in China in 2006, 388 

2010, 2014 and 2019. In 2006, the high-quality development of green economy in 30 provinces (cities 389 

and districts) in China was mainly between 0.140 and 0.299, and the highest level was among 0.500 390 

and 0.589. Compared with 2006, the overall green innovation level in 2010 promotes a lot, more 391 

provinces (cities and districts) was concentrated between 0.230 and 0.319, which has improved 392 

significantly. In 2014, in contrast to 2006 and 2010, the number of areas with high-quality development 393 

level of green economy exceeding 0.400 increased continuously. In 2019, the figure in some provinces 394 

(cities and districts) reached above 0.500. It is obvious that, from the changes in 30 provinces (cities 395 

and districts) of China, the high-quality development level of green economy continued to grow from 396 

2006 to 2019. 397 

 398 

 399 

Figure 1（a）Year 2006                           Figure 1（b）Year 2019 400 

 401 

Figure 1（c）Year 2006                         Figure 1（d）Year 2019 402 

Figure 1 evolution trend of high-quality development of green economy from 2006 to 2019 403 

 404 

(b) Test the relationship between green credit and high-quality development of green economy. 405 

Through the calculating of the comprehensive evaluation index of high-quality development of green 406 

economy and the utilizing of the scatter diagram, the relationship between green credit, environmental 407 

pollution and high-quality development of green economy is analyzed by scatter diagram, which lays a 408 

foundation for further research. Figure 2 is a scattered chart presenting green credit, environmental 409 

pollution, and high-quality development of the green economy. It also shows that there is a positive 410 



correlation between green credit and high-quality development of green economy, indicating that green 411 

credit is the main factor affecting the high-quality development of green economy. From the 412 

relationship between environmental pollution and high-quality development of green economy, the 413 

negative correlation between environmental pollution and high-quality development of green economy 414 

indicates that the more serious the environmental pollution, the lower the high-quality development 415 

level of green economy. 416 

 417 

 418 

Figure 2 scattered chart of green credit, environmental pollution, and high-quality development of 419 

green economy 420 

 421 

4. Empirical analysis 422 

(1)Variable description analysis 423 

The statistical results of each variable can be seen in Table 2, which shows that the average value 424 

of high-quality development of green economy is 0.298, the minimum value is 0.149 while the 425 

maximum is 0.581, which indicates that there are great differences in high-quality development of 426 

green economy in 30 provinces (cities, districts) in China from 2006 to 2019. The average value of 427 

green credit is 1.479, the minimum value is 0, and the maximum value is 29.820, demonstrating that 428 

the level of green credit in different regions of China is significantly different. The average value of 429 

environmental pollution is 7.085, the minimum value is 1.546, and the maximum value is 29.320, 430 

expressing that there exist significant distinctions in the level of environmental pollution in regions of 431 

China. The results of other variables are detailed in Table 2. 432 

Table 2 Variable definition and description statistics 433 

 Variable Name Symbol 
Sample 

Size 

Avera

ge 

Stand

ard 

Devia

tion 

Mini

mum 

Maxi

mum 

Explained 

Variable 

High-quality 

development of 

green economy 

gehqd  420 0.298 0.080 0.149 0.581 

Core 

Explanatory 

Variable 

Green credit gc  420 1.479 3.414 0.000 29.820 

Mediate 

Variables 

Environmental 

pollution 
ep

 420 7.085 4.659 1.546 29.320 

Control Variable Environmental egl  420 1.338 0.707 0.150 4.240 



governance level 

Industrial structure is  420 
45.49

0 
8.536 

16.20

0 
61.500 

Scale of 

government 

spending 

sge  420 0.228 0.098 0.084 0.628 

Degree of 

industrialization 
di  420 0.382 0.087 0.111 0.536 

Economic 

development level 
edl  420 4.450 2.691 0.579 16.420 

(2) Benchmark regression analysis 434 

Table 3 shows the regression results of green credit on the high-quality development of the green 435 

economy. Column (1), under the effects of non-fixed time and individual effects, displays the results of 436 

the impact of green credit on the high-quality development of the green economy. Column (2) reports 437 

the impact of green credit on the high-quality development of green economy when considering the 438 

time effect without considering the solid effect. Column (3), considering both time and solid effect, 439 

reports the results of the impact of green credit on the high-quality development of the green economy. 440 

Column (4) reports the impact of green credit on high-quality development of green economy after 441 

further consideration of robust standard error under the premise of considering both time effect and 442 

solid effect. From the results of the four columns, it is obvious whichever model is chosen, green credit 443 

is an important driver of high-quality development of green economy, indicating that the improvement 444 

of green credit level is conducive to promoting high-quality development of green economy, and the 445 

results under different regression models are consistent, representing that the regression results of this 446 

paper are stable. 447 

Table 3 Benchmark regression analysis 448 

 （1） （2） （3） （4） 

Green Credit 
0.0119*** 

(11.947) 

0.0125*** 

(13.697) 

0.0026*** 

(5.388) 

0.0026*** 

(3.352) 

Level of 

environmental 

governance 

-0.0374*** 

(-9.247) 

-0.0396*** 

(-10.369) 

-0.0052*** 

(-2.977) 

-0.0052*** 

(-3.315) 

Industrial 

structure 

0.0016*** 

(4.215) 

0.0020*** 

(5.300) 

0.0015*** 

(5.329) 

0.0015*** 

(5.970) 

Scale of 

government 

spending 

0.1636*** 

(4.804) 

0.0205 

(0.582) 

0.0071 

(0.194) 

0.0071 

(0.193) 

Degree of 

industrialization 

-0.0858** 

(-2.249) 

-0.0775** 

(-2.033) 

0.0197 

(0.699) 

0.0197 

(0.561) 

Economic 

development level 

0.0099*** 

(7.812) 

0.0017 

(1.146) 

0.0031** 

(2.451) 

0.0031*** 

(2.658) 

Constant term 
0.2082*** 

(6.843) 

0.1919*** 

(6.200) 

0.2154*** 

(11.230) 

0.2154*** 

(8.358) 

Time fixed effect NO YES YES YES 



Individual 

fixation effect 
NO NO YES YES 

Robust standard 

error 
NO NO NO YES 

Sample size 420 420 420 420 

2
R  0.4977 0.5921 0.9635 0.9635 

Note: (1) *, * * and * * *  respectively represent they are significant at the level of 10%, 5% and 1%; 449 

(2) The T value in brackets is adjusted by the robust standard error. The following table is the same. 450 

 451 

(3) further inspection based on dynamic panel model 452 

Considering that the high-quality development of green economy has a high degree of 453 

self-correlation, that is, the high-quality development level of green economy may be affected by the 454 

previous value and shows the characteristics of inertia, and the high-quality development of green 455 

economy and green credit may have an endogenous relationship of mutual causation. This paper uses 456 

the research methods of (Zou Jin and others 2015) for reference, introduces the second-order lag term 457 

of high-quality development of green economy in the initial model, and takes the second-order lag term 458 

of pre-determined variables as the tool variable, so as to solve the endogenous problems in the model. 459 

The dynamic panel model is as follows: 460 
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461 

1, tigehqd  represents the first-order lag term of high-quality development of green economy, 462 

2, tigehqd  means the second-order lag term of high-quality development of green economy, 
1  463 

and
2 respectively represent the estimated coefficients of the first-order lag term and the second-order 464 

lag term of the high-quality development of green economy. Other variables have the same meaning as 465 

above. 466 

Table 4 reports the results of both system GMM and differential GMM estimates.The results show 467 

that the lag of first period and second period of high-quality development of green economy both have 468 

a significant positive impact on the high-quality development of green economy in the current period, 469 

representing that the high-quality development of China's green economy has obvious inertial 470 

characteristics. The impact of green credit on the high-quality development of green economy is 471 

consistent with the benchmark regression results under the system GMM estimation, while the impact 472 

of green credit on the high-quality development of green economy is consistent with the benchmark 473 

regression results under the differential GMM estimation, indicating that the impact of green credit on 474 

the high-quality development of green economy does not depend on specific metrology model or 475 

method, proving the robustness of the regression results in this paper. 476 

Table 4 GMM regression analysis 477 

 System GMM  Differential GMM 

The first-order lag term of high 

quality development of green 

economy 

0.5748*** 

(19.800) 

0.7614*** 

(29.074) 

The first-order lag term of 

high-quality development of 

0.2719*** 

(11.634) 

0.2065*** 

(7.161) 



green economy 

Green Credit 
0.0006* 

(1.819) 

0.0000 

(0.119) 

Constant term 
0.0438*** 

(8.801) 

0.0179** 

(2.433) 

Control variable  YES YES 

Sample size 330 360 

AR( 1) 0.0037 0.0031 

AR( 2) 0.1132 0.0369 

Sargan 1.0000 1.0000 

Note: (1) *, * * and * * *  respectively represent they are significant at the level of 10%, 5% and 1%; 478 

(2) The original assumptions of AR (1) test, AR (2) test and sargan test are whether the residual term 479 

has sequence correlation of order 1 and order 2 and whether the instrumental variables are set 480 

reasonably. 481 

   482 

(4) Reexamination considering space effect 483 

(a) Spatial auto-correlation test. For the setting of spatial weight, the (0, 1) weight matrix is 484 

usually used, the weight of adjacent areas is 1, and the weight of non-adjacent areas is (Wrigley 1982) 485 

extended the traditional (0, 1) weight matrix and introduced the total measure of the potential 486 

interaction between 2 spatial units, constructed the spatial weight matrix as a function of distance. 487 

Therefore, this paper constructs (0, 1) weight matrix and geographic distance weight of 30 provinces 488 

(cities, districts) in China, and studies the relationship between green credit and green economic 489 

development from the perspective of geographic distance of spatial units. The construction of 0-1 490 

adjacent space weight matrix is as follows: 491 
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Geographic distance spatial weight matrix W2: Based on the first law of geography, “the spatial 493 

correlation between units gradually decreases with the increase of distance”, the inverse distance 494 

spatial weight matrix is constructed as follows: 495 
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ij
d  represents the straight European distance between the capitals of provinces i  and j , ijd  497 

calculated as follows: 498 
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 499 

 
ilat  means the north latitude dimension of the i  region, 

jlat  represents the north latitude 500 

dimension of the j  region, 
ilon  shows the east longitude of the i  region, 

jlon  represents the 501 

east longitude of the j  region, R  is the regional radius, and is calculated in 6378.137 kilometers, 502 

  is the PI. 503 

When zone i is adjacent to zone j 

When zone i is non-adjacent to zone j 

When i=j 



This paper selects (0, 1) weight matrix and geographic distance space weight matrix as the weight 504 

matrix of spatial econometric analysis, and tests the spatial correlation of high-quality development of 505 

green economy, mainly using the method of Moran Index.The results are shown in Table 5. From the 506 

results in Table 5, the high-quality development of green economy has positive spatial correlation 507 

regardless of the weight matrix of (0,1) and geographical distance space weight matrix and passes the 508 

significance test. That indicates that the high-quality development of green economy has spatial 509 

characteristics, the high-quality development level of green economy in one region will obviously drive 510 

the high-quality development level of green economy in adjacent regions. From the perspective of the 511 

Moran Index of high-quality development of green economy between 2006 and 2019, the Moran Index 512 

of high-quality development of China’s green economy has obvious trend characteristics, indicating 513 

that the high-quality development level of green economy in China is not random in space. However, it 514 

has a certain trend of spatial auto-correlation, which means that it is particularly important to consider 515 

the space to analyze the high-quality development of green economy. 516 

Table 5 Moran Index of high-quality development of green economy 517 

Year 
（0，1）weight matrix  geographical distance weight matrix 

Moran's I Z value P value Moran's I Z value P value 

2006 0.295*** 2.741 0.003 0.126*** 4.089 0.000 

2007 0.363*** 3.356 0.000 0.099*** 3.443 0.000 

2008 0.322*** 3.037 0.001 0.087*** 3.156 0.001 

2009 0.294*** 2.788 0.003 0.081*** 3.006 0.001 

2010 0.341*** 3.173 0.001 0.090*** 3.226 0.001 

2011 0.319*** 3.002 0.001 0.075*** 2.839 0.002 

2012 0.333*** 3.106 0.001 0.068*** 2.661 0.004 

2013 0.295*** 2.797 0.003 0.069*** 2.694 0.004 

2014 0.309*** 2.911 0.002 0.063*** 2.520 0.005 

2015 0.347*** 3.230 0.001 0.070*** 2.704 0.003 

2016 0.329*** 3.076 0.001 0.061*** 2.487 0.004 

2017 0.304*** 2.867 0.002 0.039** 1.914 0.028 

2018 0.280*** 2.673 0.004 0.033** 1.744 0.041 

2019 0.295*** 2.786 0.003 0.034** 1.780 0.038 

Note:*, * * and * * *  respectively represent they are significant at the level of 10%, 5% and 1%;  518 

 519 

(b) Spatial model selection.For the study of spatial econometric models, after determining the 520 

spatial correlation, it is necessary to further determine the regression model. From the classification of 521 

spatial econometric models, it is mainly divided into 3 types: Spatial Lag Model (SAR), Spatial Error 522 

Model (SEM) and Spatial Dupin Model (SDM). With reference to the selection method of (Elhorst 523 

2012) model, the selection is based on the lagrange multiplier of the model residual (LM-lag and 524 

LM-err) and the significance of its robustness (Robust-LM-lag and Robust-LM- err)(Yang Bing etc. 525 

2021). Table 7 shows the inspection results of LM test and robust LM test, which are significant both 526 

under (0, 1) weight matrix and geographical distance weight matrix, indicating the use of Spatial Lag 527 

Model (SAR) and the Spatial Error Model (SEM) are both feasible.That means the comprehensive 528 



model of the two models, the Spatial Dupin Model (SDM) can be used for estimation (Yang Bing et al. 529 

2021). 530 

Table 6 LM test and robust LM test results 531 

  LM test robust LM test 

（0，1）weight 

matrix 

SAR Z value 75.264*** P value 0.000 Z value 49.490*** P value 0.000 

SEM Z value 41.865*** P value 0.000 Z value 16.091*** P value 0.000 

Geographical 

distance weight 

matrix 

SAR Z value 33.708*** P value 0.000 Z value 20.039*** P value 0.000 

SEM Z value 29.691*** P value 0.000 Z value 16.023*** P value 0.000 

 532 

(c)The construction of spatial econometric model. According to the selection of the model, the 533 

Spatial Dupin Model (SDM) is adopted to analyze the impact of green credit on the high-quality 534 

development of green economy. The Spatial Dupin Model is constructed as follows: 535 
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 itgehqd  represents the high quality development level of green economy, itgc is for green 537 

credit and W  is spatial weight matrix are indicated. In this paper, we choose (0, 1) weight matrix and 538 

geographic distance weight matrix, itX means control variables, mainly including environmental 539 

governance level ( itegl ), industrial structure ( itis ), government expenditure scale ( itsge ), 540 

industrialization level ( itdi ) and economic development level ( itedl ), it  means the error term 541 

subject to the Normal distribution,   is the intercept term, and ，   respectively represent the 542 

coefficients of the spatial auto-regression coefficient and the spatial error term. 543 

(d) The results of Spatial Panel Model estimation. Table 7 shows the estimation results of the 544 

Spatial Panel Model of the high-quality development of the green economy by the green credit of each 545 

province (city, district) in China. In Table 7, column (1) shows the regression results of the impact of 546 

green credit on the high-quality development of the green economy under the (0, 1) weight matrix. 547 

Table (2) displays the regression results of the impact of green credit on the high-quality development 548 

of the green economy under the geographical distance weight matrix. In all models, the spatial lag 549 

coefficient of the green economic development is significant under the 1% confidence level. However, 550 

the difference in weight selection will affect the sign of coefficient of the spatial lag term, which 551 

confirms the correctness of introducing the spatial lag term of economic growth in this paper, and 552 

ignoring this correlation will lead to errors in model estimation. Furthermore, the impact of green credit 553 

on the high-quality development of green economy is significantly positive under (0, 1) weight matrix 554 

and geographic distance weight matrix, which is basically consistent with the estimation results, 555 

indicating that the regression results are robust. 556 

Table 7 estimation results of Spatial Panel Models of provinces (cities, districts) in China 557 

 （1） （2） 

 （0，1）weight 
geographical distance 

weight 

Green Credit 
0.0025*** 

(5.970) 

0.0024*** 

(5.152) 



Green Credit*weight 
-0.0060*** 

(-7.237) 

-0.0039 

(-1.265) 

Direct effect  
0.0023*** 

(5.450) 

0.0025*** 

(5.464) 

Indirect effect 
-0.0062*** 

(-6.111) 

-0.0035* 

(-1.650) 

Total effect 
-0.0039*** 

(-3.287) 

-0.0010 

(-0.437) 


 

0.1472** 

(2.080) 

-0.6124*** 

(-2.839) 

sigma2_e
 

0.0002*** 

(14.665) 

0.0002*** 

(14.323) 

Control variable YES YES 

L-Log  1210.3961 1176.2449 

N  420 420 

2
R  0.3335 0.0020 

Note: (1) *, * * and * * *  respectively represent they are significant at the level of 10%, 5% and 558 

1%;(2) The values in ‘( )’ represent the Z values. 559 

 560 

5. Intermediate mechanism test of environmental pollution 561 

Green credit has been proved as an important driving factor for the high-quality development of 562 

green economy by the empirical analysis above. Besides, it promotes the high-quality development of 563 

green economy in surrounding areas through the positive spatial spillover effect of high-quality 564 

development of green economy. In order to further verify the way through which green credit affects 565 

the high-quality development of green economy, this paper mainly studies whether green credit affects 566 

environmental pollution, and then affects the high-quality development of green economy. Referring to 567 

the intermediary effect test method of (Wen Zhonglin et al. 2004), the test steps in this paper are as 568 

follows: 569 

The first step is to verify whether green credit affects the high-quality development of the green 570 

economy. The method is consistent with the benchmark regression model. 571 
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 572 

The second step is to verify whether green credit affects environmental pollution. The model is 573 

constructed as follows: 574 

itit
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2

10                                  （8）

 575 

The third step is to incorporate green credit and environmental pollution, the intermediate 576 

variables, into the regression model at the same time. The model is constructed as follows: 577 

itit

n

n

itnititit Xepgcgehqd   
3

210                      （9） 

578 

Among them, itep  means environmental pollution, and the meanings of other variables are the 579 



same as above. 580 

Table 8 displays the regression results of path analysis of “green credit → environmental pollution 581 

→ high-quality development of green economy”. The results of column (1) show that the impact of 582 

green credit on the high-quality development of green economy is significantly positive, indicating that 583 

green credit is the main factor to promote the high-quality development of green economy, and the 584 

direct effect exists. The results in column (2) tell that the impact of green credit on environmental 585 

pollution is significantly negative, indicating that green credit is conducive to reducing the level of 586 

environmental pollution. From column (3), it can explicitly be found that green credit has a significant 587 

positive impact on the high-quality development of green economy, demonstrating that green credit is 588 

conducive to promoting the high-quality development of green economy, and the value of the 589 

regression coefficient of green credit is lower than that in column (1)(0.0025<0.0026), which means 590 

that environmental pollution plays a part of intermediary effect between green credit and high-quality 591 

development of green economy. From the numerical perspective, the intermediary effect accounts for 592 

about 5.100%, stating clearly that there is a transmission channel of “green credit → environmental 593 

pollution → high-quality development of green economy” in the process of the impact of green credit 594 

on the high-quality development of green economy. 595 

Table 8 Intermediate mechanism test of green credit on high-quality development of green 596 

economy 597 

 （1） （2） （3） 

 

High-quality 

development of green 

economy   

Environmental 

pollution 

High-quality 

development of green 

economy  

Green credit 
0.0026*** 

(3.352) 

-0.1506*** 

(-4.650) 

0.0025*** 

(3.174) 

Environmental 

pollution 
  

-0.0009* 

(-1.853) 

Constant term  
0.2154*** 

(8.358) 

5.1417*** 

(3.248) 

0.2200*** 

(8.479) 

Mediation 5.100% 

Time fixed effect YES YES YES 

Individual fixation 

effect 
YES YES YES 

Robust standard error YES YES YES 

Sample size 420 420 420 

2
R  0.9635 0.8712 0.9638 

Note: (1) *, * * and * * * show the results are significant at the level of 10%, 5% and 1%; (2) The T 598 

value in brackets is adjusted by the robust standard error. The following table is the same. 599 

 600 

6. Marginal contribution Analysis of green credit to the high-quality development of green 601 

economy 602 

In the above research, the impact of green credit on the high-quality development of green 603 

economy and the path effect are analyzed. However, under the circumstances of different levels of 604 

high-quality development of green economy, it is more noteworthy whether the significant structural 605 

changes in the marginal effect of green credit exists or not. In view of this, this paper uses the research 606 



of (Tian Guoqiang and Li Shuangjian 2020) for reference and uses the Panel Quantile Regression 607 

Model to explore the evolution track of the marginal effect of green credit under the high-quality 608 

development level of the green economy. The Panel Quantile Regression Model is constructed as 609 

follows: 610 

tiititititi XgcgchqdgeQ ,,,10,, )   （                           （10）   
611 

 )( ,, titi gcgehqdQ  represents in the case of a given green credit (
tigc ,

), the value of 612 

high-quality development of green economy in the   quantile, and 1  means the regression 613 

coefficient vector of green credit in the   quantile. 614 

Table 9 reports the panel quantile regression results of the impact of green credit on the 615 

high-quality development of the green economy. The results of columns from (1) to (5) show that the 616 

regression coefficient of green credit on the high-quality development of green economy is increasing 617 

in all the quantiles, which are 0.0022, 0.0024, 0.0026, 0.0028 and 0.0029 , indicating that structural 618 

differences exist in the impact of green credit on the high-quality development of the green economy. 619 

Meanwhile, with the improvement of high-quality development of green economy, the promotion effect 620 

of green credit is inceasing constantly. 621 

Table 9 marginal effect of green credit on high-quality development of green economy 622 

 （1） （2） （3） （4） （5） 

 1.0  3.0  5.0  7.0  9.0  

Green credit 
0.0022 

(0.737) 

0.0024 

(1.140) 

0.0026* 

(1.878) 

0.0028* 

(1.795) 

0.0029 

(1.289) 

Control 

variable 
control control control control control 

Temporal and 

regional 

effects 

control control control control control 

Sample size 420 420 420 420 420 

 623 

7. Conclusions and implications 624 

It is how to achieve high-quality development of green economy that plays a crucial role for China 625 

to realize long-term development goals. The impact of green credit on the high-quality development of 626 

green economy is closely related to the realization of high-quality development goals of green economy. 627 

Based on the panel data of 30 provinces (cities, districts) in China from 2006 to 2019, empirical 628 

analysis is adopted to analyze the impact of green credit on the high-quality development of green 629 

economy at first. Considering the possible endogeneity, the dynamic panel model is introduced to 630 

further verify the robustness of regression. Secondly, spatial characteristics is verified within 631 

high-quality development of the green economy through Moran Index, which is further confirmed that 632 

the impact of green credit on the high-quality development of the green economy is still significant in 633 

the Spatial Metrology Model. Thus, this proves that green credit is an important driver of the 634 

high-quality development of the green economy. Furthermore, the Intermediary Effect Model is used to 635 

prove that the impact of green credit on environmental pollution is significantly negative, and 636 

environmental pollution plays an intermediary role between green credit and high-quality development 637 

of green economy. Finally, the Panel Quantile Regression Model is used to explore the evolution of the 638 

marginal effect of green credit under the high-quality development of green economy, and the analysis 639 



shows that there are structural differences in the impact of green credit on the high-quality development 640 

of green economy. 641 

The results show that: (1) Green credit is an important driving factor for the high-quality 642 

development of green economy, and the improvement of green credit is conducive to the high-quality 643 

development of green economy; (2) The high-quality development of China's green economy has a 644 

positive correlation and is stable for a long time. The high-quality development of green economy in 645 

the next period will be promoted by the high-quality development of green economy in the current 646 

period. While promoting the high-quality development of green economy, green credit will also 647 

promote the high-quality development of green economy in surrounding areas through space effect. (3) 648 

In the process of green credit influencing the high-quality development of green economy, there is a 649 

transmission channel of “green credit → environmental pollution → high-quality development of green 650 

economy”. (4) There are structural differences in the impact of green credit on the high-quality 651 

development of green economy. With the improvement of the high-quality development of green 652 

economy, the promotion effect of green credit is increasing. 653 

The policy implications revealed by this paper: (1) The empirical results show that the 654 

development of green credit promotes the high-quality development of green economy. Therefore, 655 

policies and measures should be caried out to guide financial institutions to develop green credit so that 656 

the goal of high-quality development of China's green economy will be achievable. Firstly, 657 

governments at all levels should encourage commercial banks to develop green credit, and increase 658 

credit investment in green industries and green enterprises, and provide tax and financial support to 659 

commercial banks with large proportion of green credit; Secondly, the CBRC and other financial 660 

regulatory authorities should publish regulatory measures to encourage commercial banks to develop 661 

green credit and create a better regulatory environment in terms of institution opening, product 662 

innovation, and bad loans tolerance; Finally, commercial banks should promote the reform of their own 663 

organizational structure, product innovation, interest rate pricing, credit policy transformation and other 664 

aspects to accelerate the development of green credit business. (2) While promoting the high-quality 665 

development of green economy, green credit plays a positive role in promoting the high-quality 666 

development of green economy in surrounding areas through the space spillover effect of high-quality 667 

development of green economy. Therefore, regions should strengthen mutual contact and cooperation, 668 

build regional cooperative development organizations or economic circles to promote the development 669 

and exchange of green credit among regions, and then improve the ability of green enterprises and 670 

green industries to obtain credit among regions. (3) Green credit promotes the high-quality 671 

development of green credit by reducing environmental pollution. Therefore, the government should 672 

also introduce environmental protection policies and measures to increase the support for 673 

environment-friendly enterprises, and to strengthen the control of “two-high” enterprises and reduce 674 

environmental pollution emissions. (4) With the improvement of high-quality development of green 675 

economy, the promotion effect of green credit is increasing. Therefore, in order to achieve the goal of 676 

high-quality development of green economy in China, especially in economically backward areas, 677 

based on the regional advantages of green industry, we should accelerate the development of green 678 

credit business, encourage commercial banks to increase the green credit investment, and improve the 679 

high-quality development level of regional green economy,so as to play the role of green credit in 680 

promoting the high-quality development of green economy.  681 

 682 

 683 



Declarations 684 

 685 

Ethics approval ：This manuscript does not involve researching about humans or animals 686 

 687 

Consent to participate：All of the authors consented to participate in the drafting of this manuscript. 688 

 689 

Consent for publication ：All of the authors consented to publish this manuscript. 690 

 691 

Authors Contributions：: Conceptualization, methodology, formal analysis and writing–original draft 692 

preparation,software,writing (reviewing and editing),Weidan Zheng.  693 

Data curation,validation and translation, Luni Zhang. 694 

All authors read and approved the final manuscript. 695 

 696 

Funding：Not applicable. 697 

 698 

Competing Interests：The authors declare no competing interests. 699 

 700 

Availability of data and materials：The research data in this paper can be obtained from the China 701 

Statistical Yearbook, China City Statistical Yearbook, and provincial statistical yearbooks. 702 

 703 

 704 

Reference 705 

 706 

Anselin L(2001)Spatial effects in econometric practice in environmental and resource economics. 707 

American Journal of Agricultural Economics 3:705-710 708 

Brun J F, Combes J L, Renard M F(2002)Are there spillover effects between coastal and noncoastal 709 

regions in China. China Economic Review 3:161-169 710 

Chami R, Cosimano T F, Fullenkamp C(2002)Managing ethical risk:How investing in ethics adds value. 711 

Journal of Banking & Finance 9:1697-1718. 712 

Chao X J(2009)The Quality of economic Growth:A Theoretical Explanation and Empirical Analysis in 713 

China Northwest University.Northwest University (in Chinese) 714 

Chao X J, Ren B P(2011)Time series change and regional difference analysis of China's economic 715 

growth quality.Economic Research 4:26-40(in Chinese) 716 

Cowan E(1999)Topical issues in environmental finance. Research paper was commissioned by the Asia 717 

Branch of the Canadian International Development Agency 1: 1-20. 718 

Dogan E, Seker F(2016)The influence of real output, renewable and non-renewable energy, trade and 719 

financial development on carbon emissions in the top renewable energy countries. Renewable 720 

and Sustainable Energy Reviews 60:1074-1085 721 

Dong X H, Fu Y(2018)Analysis on dynamic evolution of green finance and green economy coupling 722 

development space.Industrial technology economics 12:94-101(in Chinese) 723 

Elhorst J P(2014)Dynamic spatial panels:models, methods and inferences[M]Spatial econometrics. 724 

Springer, Berlin, Heidelberg  725 

Fang D C, Ma W B(2019)The measurement and temporal and spatial characteristics of high quality 726 

development in China's provinces.Regional Economic Review 2:61-70(in Chinese) 727 



Fu Y P, Peng Z Q(2020)Green finance development, R&D investment and regional economic growth: 728 

An empirical study based on provincial panel threshold model.Statistics and Decision 729 

21:120-124(in Chinese) 730 

Gu S Z, Wu H J, Wu Q Q(2018)Yu X W.Innovation-driven and Core Technology Breakthrough: The 731 

Cornerstone of High-quality Development.China Soft Science 10:9-18(in Chinese) 732 

Groenewold N,Guoping L E E(2008)Anping C. Inter-regional spillovers in China:The importance of 733 

common shocks and the definition of the regions. China Economic Review 1:32-52 734 

Han Z ,Guo J(2014)The identification and measurement of seaport spatial effect in China. Acta 735 

Geographica Sinica 2:243-254(in Chinese) 736 

Han C Y , Zhou L,Shen T(2019)Location selection and spatial effects of agglomeration economy in 737 

manufacturing enterprises. Geographical Research 38:273-284(in Chinese) 738 

Hao C X, Shao C F,Dong Z F(2020)Analysis on 2020 Global Environmental Performance Index Report 739 

Environmental Protection.Environmental Protection 16:68-72 (in Chinese) 740 

Heidari H,Sadeghpour A(2014)The Impact of Economic Variables on Environmental Pollution with 741 

Emphasis on Financial Development Index:Application of Generalized Method of Moments 742 

Hong Y X(2019)The evolution of development concept and corresponding economic development 743 

theory since reform and Opening up: Also on the theoretical origin of high quality 744 

development.Economic Perspectives 8:10-20.(in Chinese) 745 

Hu J B, Zheng W D(2021)Han J. The impact of money and credit on CARBON dioxide emissions in 746 

China: An empirical analysis based on dynamic panel threshold model.Research in financial 747 

Economics 1:33-48(in Chinese) 748 

Hu Z Y, Chen C, Zhang W(2013)Research on feedback strategy of green credit and water pollution 749 

Control based on differential game.Audit & Economy Research 6:100-109(in Chinese) 750 

Labatt S,White R R(2003)Environmental finance:a guide to environmental risk assessment and 751 

financial products.John Wiley & Sons 752 

Lin B Q, Liu X Y(2010)Carbon emissions during Urbanization in China: Influencing factors and 753 

mitigation strategies.Economic Research 8:66-78(in Chinese) 754 

Li J C, Shi L M, Xu A T(2019)Discussion on high quality development evaluation index system. 755 

Statistical Research 1:4-14(in Chinese) 756 

Li M X, Ren B P(2019)Comprehensive evaluation and path selection of China's high-quality 757 

development in the New Era.Finance and Economics 5:26-40(in Chinese) 758 

Li H, Zou Q(2018)Environmental Regulation, Resource Endowment and Urban Industrial 759 

Transformation: A comparative analysis of resource-based cities and non-resource-based 760 

cities .Economic Research 11:182-198(in Chinese) 761 

Li K, Qi S Z(2011)Trade openness, economic growth and China's Co2 emissionsTrade openness, 762 

economic growth and China's CO2 emissions.Economic Research 11:60-72.(in Chinese) 763 

Li J, Du Y X(2020)Spatial effect of Environmental Regulation on Green Innovation 764 

Efficiency——Evidence from Prefectural-level Cities in China.Journal of Cleaner Production 765 

1:125(in Chinese) 766 

Lin B Q, Tan R P(2019)China's economic agglomeration and green economic efficiency.Economic 767 

Research 2:119-132(in Chinese) 768 

Liu N, Liu C, Xia Y, et al(2020)Examining the coordination between green finance and green economy 769 

aiming for sustainable development:a case study of China. Sustainability 12:1-26(in Chinese) 770 

Liu S, Liu M(2020)Green Finance, Economic Growth and Environmental change: Is it possible for the 771 



Northwest Regional environmental Index to fulfill the "Paris Commitment" .Modern Economic 772 

Science 1:71-84(in Chinese) 773 

Liu H Y, Wang D W, Shang J(2020)Whether green credit can help promote sustainable economic 774 

growth: Based on the perspective of green and low-carbon technological progress. Jilin 775 

University Journal Social Science 3:96-105(in Chinese) 776 

Li Y, Hu H Y, Li H(2020)An empirical analysis of the impact of green credit on China's industrial 777 

structure upgrading-based on China's provincial panel data.On Economic Problems 1:37-43(in 778 

Chinese) 779 

Ma J.The development and prospect of Green finance in China,Comparison of economic and social 780 

systems,2016(6):25-32(in Chinese) 781 

Poon J P H,Casas I,He C(2006)The impact of energy, transport, and trade on air pollution in China. 782 

Eurasian Geography and Economics 5:568-584 783 

Ren B P(2012)Quality of Economic Growth: Theoretical Interpretation, Basic Propositions and Ethical 784 

Principles.Academic Monthly 2:63-70(in Chinese) 785 

Ren B P, Li Y M(2018) The Determinants of the Quality of Productive Forces in the High Quality 786 

Development of Economy and the Path to Improve Them.Economic Review Journal 7:27-34(in 787 

Chinese) 788 

Salahuddin M, Gow J, Ozturk I(2015)Is the long-run relationship between economic growth, electricity 789 

consumption, carbon dioxide emissions and financial development in Gulf Cooperation 790 

Council Countries robust. Renewable and Sustainable Energy Reviews 51:317-326 791 

Salazar J(1998)Environmental finance：Linking two world.Financial Innovations for Biodiversity 792 

Bratislava 793 

Shahbaz M, Tiwari A K, Nasir M(2013)The effects of financial development, economic growth, coal 794 

consumption and trade openness on CO2 emissions in South Africa.Energy Policy 795 

61:1452-1459 796 

Shen H Y, Yu J, Zhang X Q, Hou J(2021)The early warning measure and spatial-temporal pattern 797 

analysis of high-quality development of green economy in Fujian Province.Statistics and 798 

Decision 13：122-126(in Chinese) 799 

Sun J, Wang F, Yin H, et al(2019)Money Talk:The Environmental Impact of China's Green Credit 800 

Policy. Journal of Policy Analysis and Management 3: 653-680(in Chinese) 801 

Sun Z,Xu X L(2018)Industrial Innovation and Consumption Upgrade：An Empirical Study Based on 802 

the Perspective of Supply-side Structural Reform.China Industrial Economics, 803 

2018(7):98-116(in Chinese)  804 

Tian G Q, Li S J(2020)Economic policy Uncertainty and bank liquidity creation: Empirical evidence 805 

from China.Economic Research 11:19-35.(in Chinese) 806 

Wang Z Q, Wang Y F(2020)Promoting High-quality Economic Development through Green 807 

Finance:Main Paths and Countermeasures.Journal of Agro-Forestry Economics and 808 

Management 3:389-396(in Chinese) 809 

Wang B, Liu G T(2015)Energy conservation and Emission reduction and Green economic growth in 810 

China: Based on the perspective of total factor productivity.China Industrial Economics 811 

5:57-69(in Chinese) 812 

Wei M, Li S H(2018)A study on the measurement of High quality development level of Chinese 813 

economy in the new era. Quantitative & technical economics 11:3-20(in Chinese) 814 

Wen Z L,Zhang L,Hou J T(2004)815 



Psychology Sinica 5:614-620.(in Chinese) 816 

Wrigley N(1982)Spatial processes: models and applications 3:383-385. 817 

Xie T T, Liu J H(2019)How does green credit affect China's green Economic growth.China Population 818 

Resources and Environment 9:83-90(in Chinese) 819 

Xiong L, Qi S Z(2016)Financial development and Provincial carbon emissions in China: Based on 820 

STIRPAT model and dynamic panel data analysis.Journal of China University of Geosciences 821 

social Sciences Edition 2:63-73(in Chinese) 822 

Yan P F, Li H(2014)People-oriented, growth and world development——Marxism’s Thoughts on 823 

Quality of Economic Development .Journal of Macro-quality Research 1:39-45(in Chinese) 824 

Yang W M(2018)The implement the guiding principles of the Central Economic Work Conference and 825 

promote high-quality development.Macroeconomic Management 2:13-17(in Chinese) 826 

Yang B, Yang Y, Du J(2021)Financial structure, Institutional constraints and economic growth.Statistics 827 

& Information Forum 8:43-55(in Chinese) 828 

Yi C L,Li L(2016)Promote economic transformation of resource-based cities in China with financial 829 

innovation.Review of Economic Research 49:59-66(in Chinese) 830 

Ying L G(2003)Understanding China’s recent growth experience:A spatial econometric perspective. 831 

The Annals of Regional Science 4: 613-628(in Chinese) 832 

Yuxiang K,Chen Z(2011)Financial development and environmental performance:evidence from China. 833 

Environment and Development Economics 1:93-111(in Chinese) 834 

Yu Y Z, Hu S(2018)The Realistic dilemma and Basic Path of China's high-quality economic 835 

development: a literature review.Journal of Macro-quality Research 4:1-17(in Chinese) 836 

Zhang Q, Felmingham B(2002)The role of FDI, exports and spillover effects in the regional 837 

development of China. Journal of Development Studies 4:157-178 838 

Zhang W(2021)Construction and demonstration of green economy evaluation index system in China. 839 

Statistics and Decision 16:126-129(in Chinese) 840 

Zhang X, Xu Q F(2021)Measurement and analysis of high quality development of Chinese provincial 841 

economy in the new era. On Economic Problems 3:16-25(in Chinese) 842 

Zhang  Y X,  Zhao K(2006)Regional input-output analysis.Social Sciences Academic Press 843 

Zhang Z, Liu X M(2019)Construction and measurement of economic high-quality development 844 

evaluation system of 15 sub-provincial cities in China in the new era. Inquiry into Economic 845 

Issues 6:20-31(in Chinese) 846 

Zeng  Y, Han F,Liu J F(2019)Does agglomeration of producer services improve the quality of Urban 847 

economic growth.Quantitative & technical economics 5:83-100(in Chinese) 848 

Zhou W, Li S S(2019)The political economy of high quality development.China Review of Political 849 

Economy 4:43-60(in Chinese) 850 

Zou J, Yu T H, Wang D B(2015)Regional differences between population aging and housing price: An 851 

empirical analysis based on panel cointegration model.Journal of Financial Research 852 

11:64-79.(in Chinese) 853 

 854 


